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Harrington,  Hie. 
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Mlllbrldge,  Me. 
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Albert  W.  Bee. 
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BlaehllKHIe. 
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Camden,  Me. 

J.  F.  Burgess. 
Rc»ekport,  Me. 

John  H  ask  ins. 
Rockland,  Me. 

£.  R.  Spear  &  Co.,  408  Main  St 
Damarlftcotta,  Me. 

R.  C.  Re^. 
Pemaquld  Harbor,  Me. 

Chas.  a.  Farrin. 
B<»ottabay  Harbor,  Me. 
[  William  0.  McCobb.  . 

Batli,  Me. 

Charles  A.  Harriman,  106  Front  St. 
Augusta,  Me. 
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Harptwell  €enter,  Me. 
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Coliassett,  Mass. 

Harry  W.  Souther. 
Barnstable,  Mass. 

V.  D.  Bacon. 
Nantucket,  Mass. 

J.  M.  WiNSLOW. 

vineyard  Haven,  Mass. 

E.  St.  Croix  Oliver. 
llTareham,  Mass. 

John  Huxtable. 
Neur  Bedford,  Mass. 

C.  R.  Sherman,  27  William  St. 
Fall  River,  Mass. 

George  £.  Bam  ford,  7  Granite  Block. 
Providence,  R.  I.  FBuilding. 

George  A.  Stockwell,  Room  13,  Board  of  Trade 
Newport,  R.  I. 

J.  M.  K.  SouTHWiCK,  185  Thames  St. 
Block  Island,  R.  I. 

C.  C.  Ball. 
Stonlngton,  Conn. 

James  H.  Stivers,  72  Water  St. 
Mystic,  Conn. 

£.  B.  Seamans. 
]Vei¥  liondon.  Conn. 

Edwin  Keeney  <&  Co.,  cor.  Bank  and  State  Sts. 
Bforwicli,  Conn. 

Eugene  S.  Brock,  29  Forest  St. 
Hartford,  Conn. 

Robert  D.  Stevens,  Custom  House. 
]Vei¥  Haven,  Conn. 

Edward  Coe,  Custom  House. 
Bridgeport,  Conn. 

Wallace  A.  Smith,  Custom  House. 
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South  Norwalk,  Conn. 

Chas.  J.  Prbscott. 

Stamford,  €onn. 
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Harry  Ryerson. 

Sa«  Harbor,  N.  Y. 

Charles  P.  Cook. 

Oreenport,  N.  Y. 

George  B.  Preston. 

Northport,  N.  Y. 

C.  O.  Partridge. 
College  Point,  N.  Y. 

Albert  Humm. 
Mew  York,  N.  Y. 

T.  8.  &  J.  D.  Negus,  140  Water  St. 
John  Bliss  &  Co.,  128  Front  St. 
R.  Merrill's  Sons,  66  South  St. 
Manning's  Yacht  Agency,  45  Broadway. 
Michael  Rupp  &  Co.,  39  South  St. 
E.  Steiger  &  Co.,  25  Park  Place. 
C.  A.  Geissler,  26  South  St. 

E.  F.  Medinger,  115  Broad  St. 

Bufblo,  IV.  Y. 

Howard  H.  Baker  &  Co.,  18  to  26  Terrace. 

Atlantic  City,  IV.  J. 

J.  F.  Hall,  1632  Atlantic  Ave. 

Cape  may,  N.  J. 

Charles  Sandgran,  314  Washington  St. 

Island  Heightf ,  BT.  J. 

Walter  M.  Wood. 
Philadelpliia,  Pa. 

RioGs  &  Bro.,  310  Market  St. 
Chas.  Lund,  124  S.  Second  St. 
Baltimore,  Md.  ^^^,     ^ 

F.  J.  Sloane  &  Co.,  Pratt  St.  and  Spear's  Wharf. 
M.  V.  O'Neal,  502  East  Pratt  St. 

Chas.  H.  White  &  Co.,  2110  Aliceanna  St. 

AVm.  B.  Clark,  State  Geologist,  Johns  Hopkins 
University. 
Washington,  B*  C. 

Coaot  and  Geodetic  Survey  Office. 

W.  H.  LowDERMiLK  &  Co.,  1424  F  St.  NW. 

Wm.  Ballantyne  &  Sons,  428  7th  St.  NW. 

Brentano's,  1015  Pa.  Ave.  NW. 
Alexandria,  Va. 

R.  Bell's  Sons,  110  South  Fairfax  St. 
Newport  News,  Va. 

James  E.  Abbe,  126  26th  St. 
Norfolk,  Va.  .    ^ 

C.  F.  Greenwood  &  Bro.,  318  Mam  St. 

V^'iCKERY  &  Co.,  268  Main  St. 
Cliincoteague  Island,  Va. 

J.  W.  Field. 
EliaEabeth  City,  N.  C. 

P.  Vi.  Melick. 
Washington,  N.  C. 

Dr.  E.  M.  Brown. 
Newbern,  N.  C. 

T.  B.  Waters. 
Beaufort,  N.  C. 

John  D.  Davis,  Custom  House. 
Wilmington,  N.  C. 

W.  N.  Harriss,  North  Water  St. 

E.  D.  Williams. 


Plymouth,  N.  C. 

F.  F.  Fagan. 

Charleston,  S.  C. 

Isaac  Hammond,  10  Broad  St 
Beaufort,  S.  C. 

P.  A.  Roper,  Custom  House. 
Savannah,  Oa. 

J.  P.  Johnson,  Custom  House. 
Brunswick,  Oa. 

Frank  A.  Dunn,  Custom  House. 
Fernandina,  Fla. 

J.  W.  Howell. 
Jacksonville,  Fla. 

H.  &  W.  B.  Drew  Co. 
Palm  Beach,  Fla. 

E.  M.  Brelsford. 
Miami,  Fla. 

R.  M.  Smfth. 
Key  West,  Fla. 

Alfred  Brost,  Custom  House. 
Punta  Crorda,  Fla. 

K.  B.  Harvey. 
Braidentow^n,  Fla. 

Wm.  J.  Fogarty. 
Tampa,  Fla. 

Tampa  Book  &  News  Co. 
Tarpon  Springs,  Fla. 

C.  D.  Webster. 
Cedar  Keys,  Fla. 

S.  P.  Anthony,  Custom  House. 
Apalachlcola,  Fla. 

J.  E.  Grady  &  Co.,  W^ater  St. 
Pensacola,  Fla. 

McKenzie  Oerting  &  Co.,  699  S.  Palafox  St. 

mobile,  Ala. 

C.  H.  Costello  Company,  25-27  Commerce  St. 

E.  O.  Zadek  Jewelry  Company. 
Biloxl,  Miss. 

Rolf  Seeberg  Ship  Chandlery  Co. 
Paseagoula,  Miss. 

J.  H.  Menge  &  Sons. 
Scranton,  miss. 

Miss  Lizzie  S.  Alley. 
^e'w  Orleans,  La. 

Widow  Louis  Frigerio,  1015  Canal  St. 

W^ooDWARD,  Wight  &  Co.,  406-418  Canal  St. 

Frigerio  &  Schully,  411  Royal  St. 

J.  H.  Menge  &  Co.,  400-412  Common  St. 
morgan  City,  La. 

B.  M.  Young. 
Sabine  Pass,  Tex. 

Jno.  R.  Adams  &  Co. 
Oalveston,  Tex. 

Charles  F.  Trube,  2415  Market  St. 
San  Juan,  P.  R. 

Jos.  A.  Rose,  Office  Lighthouse  Inspector. 

Cleveland,  Ohio. 

Marine  Review  Publishing  Company,  39-40-41 
Wade  Building. 
Chicago,  III. 

Rand,  McNally  &  Co.,  168  Adam  St. 

Geo.  B.  Carpenter  &  Co.,  202-208  S.  Water  St. 
San  Biego,  Cal. 

LoRiNG  &  Co.,  762-766  Fifth  St. 

E.  M.  BuRBBCK,  1051  Fifth  St. 
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]Sewport  Beach,  €al. 

Joseph  H.  Dixon. 

Santa  Ana,  €aK 

E.  S.  Wallace. 

Long  Beach,  €al« 

F.  J.  SCHINNERER. 

San  Pedro,  €al. 

Hakdibon-Carsb  &  Co.,  Front  St. 

Lo«  Angeles,  €al. 

Stoll  &  Thayer  Co.,  252  South  Spring  St 
Santa  Barbara,  €al. 

H.  A.  C.  McPhail,  705  State  St. 
Monterey,  €al. 

Francis  M.  Hilby. 
San  Franclfco,  €al* 

S.  S.  Arnheim,  8  Stenart  St. 

Louis  Weule,  418  Battery  St. 

Geo.  E.  Butler,  310  California  St. 

H.  Lawrenson,  6  Market  St. 

J.  C.  Pascoe,  305  Battery  St. 
Mendocino,  €al. 

William  Mullen. 
Eureka,  €al. 

James  E.  Mathews,  cor.  Second  and  G  Sts. 
Crescent  City,  €aK 

Wm.  F.  Wulf. 
MarshJleld,  Oreg. 

F.  P.  Norton. 
Tillamook,  Oreg* 

B.  C.  Lamb. 
Astoria,  Oreg. 

J.  N.  Griffin,  504  Commercial  St. 
Portland,  Oreg* 

Chas.  F.  Beebe  Company,  1-3-5-7  First  St.  North. 
Hoqulam,  H^ash* 

Bruce  &  Lamb. 
Port  Angeles,  H^asli. 

Ben  C.  Keller. 
Port  Toiirnsend,  Wash. 

Waterman  &  Katz. 

W.  J.  FRrrz,  320  Water  St. 
Everett,  Wash. 

SwALWELL  Book  and  Stationery  Company. 
Seattle,  W^ash. 

The  Denny-Coryell  Co.,  716  First  Ave. 

Lowman  &  Hanford  Stationery  and  Printing 
Company,  616  First  Ave. 

G.  Beninghausen,  807  First  Ave. 
Max  Kuner,  113  Seneca  St. 

Tacoma,  Wash. 

Vaughan  &  Morrill  Co.,  926  Pacific  Ave. 
Oljrmpla,  Wash. 

S.  S.  Churchill. 
Anacortes,  W^ash. 

J.  H.  Havekost. 


New  W^hatcom,  Wash. 

C.  M.  Sherman. 

Blaine,  Wash. 

J.  W.  Hall. 

FalrhaTcn,  Wash. 

Sanders  <fe  Scoir. 

Friday  Harbor,  Wash. 

E.  F.  Harpot. 

Ketchikan,  Alaska. 

Chas.  E.  Ingersoll. 
Forest  J.  Hunt. 

Fort  Wrangel,  Alaska. 

Reid  &  Sylvester. 

Sitka,  Alaska. 

Edward  Db  Grofp. 

Junean,  Alaska. 

G.  W.  Garside. 

Haines,  Alaska. 

W.  W.  Warne. 

Dutch  Harbor,  Alaska. 

North  American  Commercial  Co. 

Honolulu,  H.  I. 

Hawaiian  News  Co. 
J.  W.  A.  Redhouse. 

Manila,  P.  I. 

The  CoMPAfJiA  Maritima. 

The  American  Book  and  News  Co.  ,  Plaza  Moraga. 

€ebu,  P.  I. 

SwiTZER  &  Co. 
Iloilo,  P.  I. 

HosKYN  A  Co. 
Victoria,  B.  €• 

J.  Johnston,  77  Government  St. 

T.  N.  HiBBEN  &  Co.,  69  Government  St. 
Vancouver,  B.  €• 

ThoMSON  Stationery  Co.,  108  Cordova  St. 

Clarke  &  Stuart,  11  Cordova  St. 
<tuebec,  Canada. 

T.  J.  Moore  &  Co.,  118  Mountain  Hill. 
montreal,  Canada. 

The  Optical  and  Engineer's  Supply  Co.,  1628 
Notre  Dame  St. 

Harrison  &  Co.,  134  Saint  Peter  St. 
Toronto,  Canada. 

Charles  Potter,  85  Yonge  St. 
Montevideo,  Uruguay. 

Sefior  Manuel  Bottini,  95  Calle  Rampla. 
Hamburg,  Oermany. 

ECKARDT  &  MeSSTORFF. 

Berlin,  8.  W.,  Oermany. 

Dietrich  Beimer,  Wilhelm  Strasse,  No.  29. 
London,  IV.  C,  England. 

Edward  Arnold,  37  Bedford  St.,  Strand. 


Note. — On  Coast  and  Geodetic  Survey  charts  the  aids  to  navigation  are  corrected  from  important  informa- 
tion received  at  the  Office  to  date  of  issue,  which  is  stamped  at  the  bottom  of  each  chart  To  assist  those  using 
the  charts  in  keeping  up  to  date,  corrections  to  be  applied  are  published  monthly  in  "Notices  to  Mariners." 
These  can  be  obtained,  free  of  charge,  on  application,  from  the  Agencies  of  the  United  States  Coast  and  Geodetic 
Survey,  from  United  States  Custom  Houses,  from  the  Branch  Hydrographic  Offices  of  the  Navy  Department  in 
the  principal  seaboard  cities  of  the  United  States,  from  United  States  Consulates  in  foreign  ports,  or  from  this 
Office. 
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Pilots  and  masters  of  vessels  are  earnestly  requested  to  send  information  of  dangers,  notices  of  new  shoals 
and  channels,  facts  of  interest  to  mariners,  and  sii^gestions  for  increasing  the  usefulness  of  charts  or  of  these 
tide  tables  to  the  ''Superintendent  of  Coast  and  Geodetic  Survey,  Washington,  D.  C/'  A  piece  of  the  chart 
affected,  showing  the  change  proposed,  should  accompany  the  information  supplied.  This  Office  will  replace, 
free  of  charge,  any  chart  so  used. 

A  limited  number  of  Chart  Catalogues,  indicating  the  outlines  of  Coast  and  Geodetic  Survey  Charts,  will 
be  sent,  free  of  charge,  to  any  address. 

The  list  of  Light  Houses  and  Lighted  Beacons  of  the  United  States,  and  the  lists  of  Beacons  and  Buoys  in 
the  different  Light-House  Districts,  published  by  the  Light-House  Board,  can  be  obtained,  free  of  charge,  on 
application  to  the  Light-House  Board,  Washington,  D.  C,  from  the  Inspectors  of  the  several  Light-House  Dis- 
tricts, from  the  United  States  Custom  Houses,  or  from  the  principal  Agencies  of  the  United  States  Coast  and 
Geodetic  Survey. 

Address  the 

SUPERINTENDENT  COAST  AND  GEODETIC  SURVEY, 

Washington,  D.  C,  U.  S.  A. 


PEEFAOE. 


The  following  tide  tables  for  the  year  1904  have  been  prepared  in  the  tidal  division  of 
the  United  States  Coast  and  Geodetic  Survey  Office.  They  are  essentially  similar  to  the 
volumes  for  the  eight  preceding  years,  but  improved  values  have  been  introduced  wherever 
better  data  could  be  made  use  of. 

Current  diagrams  similar  to  those  for  New  York  Harbor  have  been  constructed  for 
Boston  Harbor,  Nantucket  and  Vineyard  Sounds,  and  for  Delaware  and  Chesapeake  Bays. 
These  diagrams  present  the  average  currents  much  more  clearly  than  any  mere  tabular 
statement.  Examples  of  their  use  accompany  each  diagram.  All  of  these  have  been 
constructed  upon  a  plan  devised  by  Lieut.  E.  H.  Tillman,  U.  S.  N.,  Assistant,  Coast  and 
Geodetic  Survey,  and  Mr.  John  Boss,  Nautical  Expert,  of  the  same  Survey. 

This  Survey  acknowledges  its  indebtedness  to  the  following-named  authorities  for 
valuable  tidal  information  used  in  the  preparation  of  these  tables,  in  addition  to  the  large 
number  of  observations  already  in  its  possession: 

W.  D.  Alexander^  Sarveyor-General  Hawaiian  Islands,  tides  at  Honolulu,  Hilo,  and  Kahului,  H.  I.  (1S90). 
W.  P.  Anderson,  C.  E.,  Chief  Engineer,  Department  of  Marine  and  Fisheries,  Ottawa,  Canada,  the  tides  at 

Victoria,  Sand  Heads  Light,  Frazer  River,  and  Vancouver,  B.  C. 
Annales  hydrographiques,  Paris. 
Annual  re  des  IVIar^  de  la  Basse  Cochinchihe  et  du  Tonkin,  through  S.  Schn^egans,  United  States  Consul 

(1894),  Saigon,  Cochin  China. 
Annuaire  des  Mar^  des  c6te8  de  France,  Paris. 
Anuario  de  la  Direccion  de  Hidrografia,  Madrid,  Spain. 

Anuario  Hidrogrdfico  del  Rio  de  la  Plata,  por  C-A.  Avocena,  Montevideo,  1891. 
A.  J.  Pinto  Basto,  Lieut.  Commanding  the  Mindovy,  Portuguese  Navy,  Lisbon,  Portugal  (1897). 
John  Barrett,  United  States  Consul-General  (1894),  Bangkok,  Slam. 
G.  W.  Bell,  United  States  Consul  (1894),  Sydney,  New  South  Wales. 
C.  H.  Benedict,  United  States  Consul  (1894),  Cape  Town,  Africa. 
A.  M.  Bisbee,  Coast  Inspector,  Shanghai,  China,  through  Charles  Denby,  United  States  Minister  (1894), 

Pekin,  China. 
Canadian  Tidal  Survey,  Reports  of  progress.  Tide  Tables,  and  harmonic  constants  for  Canadian  ports. 
R.  W.  Chapman,  Professor  in  University  of  Adelaide,  harmonic  tidal  constants  for  Port  Adelaide,  South 

Australia. 
Charts  of  various  nationalities,  American,  English,  Dutch,  French,  German,  and  Spanish. 
Chief  of  Engineers,  U.  S.  A.,  War  Department,  Washington,  D.  C. 
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TREATISE  ON  TIDES. 

1.  The  word  tide  is  used  to  indicate  the  periodic  risinpf  and  falling  of  oceanic  and  other 
large  bodies  of  water,  due  mainly  to  the  attraction  of  the  moon  and  sun.  This  rising  and 
falling  necessitates  a  lateral  or  horizontal  movement  of  the  waters;  such  movements  are 
called  tidal  currents.  They  usually  flow  and  ebb  somewhat  in  retard  of  the  rising  and  falling 
of  the  tide.  As  the  velocity  and  direction  of  tidal  currents  are  much  modified  by  extremely 
local  causes,  while  the  times  and  heights  of  the  tides  remain  nearly  constant  over  consider- 
able areas,  the  currents  may  with  propriety  be  made  to  dei)end  upon  the  tides;  for  this 
reason  their  discussion  will  be  postponed  to  §  11. 

The  tide  rises  until  it  reaches  a  maximum  height  called  high  loater^  and  then  falls  until 
it  reaches  a  minimum  height  called  Imc  water;  these  two  phases  of  the  tide  may  be  spoken 
of  as  the  tides.  For  a  few  minutes  before  and  after  high  or  low  water  it  is  difficult  to 
observe  any  vertical  motion  in  the  tide;  while  thus  apparently  stationary  the  tide  is  said  to 
stand.  The  duration  of  high  or  low  water  stand  is  usually  too  vague  a  quantity  to  be  of 
much  service  in  describing  the  character  of  the  tide. 

For  reasons  to  be  given  later,  based  upon  the  fact  that  the  tides  are  chiefly  due  to  the 
difference  between  the  moon's  attraction  upon  the  enveloping  sea  and  the  earth  as.  a  whole, 
one  would  expect  that  at  most  tidal  stations  two  high  waters  and  two  low  waters  would 
occur  each  lunar  day;  in  other  words,  to  each  transit  of  the  moon  (inferior  as  well  as 
superior)  there  would  correspond  one  high  water  and  one  low  water.  On  an  average  the 
time  of  high  water  at  a  given  station  follows  the  time  of  transit  by  a  certain  number  of 
hours  and  minutes  called  the  high  rmtei*  intet^val'  (HWI)  or  high  water  lionitidul  interval,,  or 
the  corrected  estahlishinent.  In  like  manner  the  Imo  water  interval  (LWI)  or  Imo  neater  luni- 
tidal  interval  indicates  the  average  number  of  hours  and  minutes  between  the  time  of  transit 
and  the  time  of  low  water. 

According  as  the  moon  is  in  or  near  the  perigee,  apogee,  or  either  tropic,  the  tides  are 
distinguished  as  perigean^  apogean^  or  tropic  tides.  Spring  tides  occur  at  about  the  time  of 
new  or  full  moon,  and  neap  tides  at  about  the  time  of  either  quarter.  More  definite  notions 
in  regard  to  these  tides  will  be  given  in  §  8. 

2.  Directions  for  observing  tides. 

Wherever  tides  are  to  be  observed,  the  first  thing  to  do  is  to  fix  a  well-graduated 
vertical  staff  in  as  permanent  a  position  as  possible.  A  solid  wall  or  pile  will  often  furnish 
a  suitable  support.  The  heights  of  several  bench  marks  above  the  zero  of  this  staff  should 
then  be  determined  with  considerable  precision  in  order  to  detect  any  settling  or  rising  in 
the  support  of  the  staff.  These  bench  marks  should  be  of  a  permanent  character  and  situ- 
ated at  various  distances  from  the  staff.  The  object  of  such  permanence  is  to  enable  one  to 
recover  the  plane  of  reference  at  anj^  future  time. 

Direct  staff  readings. — The  staff  and  bench  marks  established,  the  observ'er  should  read 
the  height  of  the  tide  at  even  intervals  of  time.  Readings  at  the  exact  hours  throughout  the 
twenty-four  hours  of  each  da}"  are  preferable  for  most  purposes.  The  kind  of  time  used  is 
immaterial,  provided  that  it  be  the  same  throughout  the  series  of  observations.  It  should 
always  be  specified  in  the  record.  In  making  such  observations  it  is  of  importance  to  know 
the  time  to  within  about  one  minute.     In  high  and  low  water  observ-ations  readings  should 
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• 
be  made  every  ten  minutes,  say  for  about  forty  minutes  before  to  forty  minutes  after  each 

of  the  four  tides  of  the  day.     In  reading  a  height  upon  the  staff,  unless  the  surface  of  the 

water  be  perfectly  smooth,  note  a  point  midway  between  the  crest  and  trough  of  the  waves. 

A  glass  tube  open  at  both  ends  and  held  alongside  the  staff  will  facilitate  making  these 

readings.     When  the  surface  is,  as  a  rule,  too  rough  for  staff  readings,  the  water  in  a  well 

communicating  with  the  sea  by  means  of  a  pipe  half  an  inch  or  more  in  diameter  should  be 

observed  instead. 

Box  gauges, — A  box  gauge  consists  of  a  long  vertical  box  inclosing  a  float  which  rises 
and  falls  with  the  tide.  In  some  cases  the  float  carries  a  vertical  rod  which  may  itself  be 
graduated;  in  others  the  float  is  attached  to  a  wire  or  cord  which  passes  over  a  pulley,  then 
along  a  graduated  scale,  and  terminates  in  a  counterpoise.  This  gauge  permits  readings 
to  be  made  when  the  sea  is  comparatively  rough.  A  simple  staff  gauge  should  always  be 
located  near  a  box  gauge  and  the  readings  of  the  two  should  be  frequently  compared,  for  it 
is  obvious  that  the  line  of  flotation  is  liable  to  become  somewhat  altered. 

Automatic  or  self -registering  tide  gauges. — A  gauge  of  this  variety  requires  a  float  and 
box  similar  to  those  employed  in  a  box  gauge.  The  motion  of  the  float,  as  it  rises  and  falls, 
is  communicated  to  a  pencil  which  traces  a  curve  upon  a  moving  sheet  of  paper.  Uniform 
motion  is  imparted  to  the  paper  by  means  of  a  cylinder  or  drum  driven  by  a  well-regulated 
clock.  The  pencil  is  free  to  move  in  a  direction  perpendicular  to  the  line  of  motion  of  the 
paper.  The  paper,  usually  of  sufficient  length  to  contain  a  month's  record,  is  paid  out  from 
one  cylinder,  passes  over  a  second,  and  is  received  upon  a  third.  This  gauge,  besides  giving 
a  continuous  record,  requires  a  comparatively  small  portion  of  the  observer's  time.  Staff 
readings  (upon  a  staff  gauge)  and  time  comparisons  should  be  made  at  frequent  intervals 
and  recorded  upon  the  tidal  sheet  or  marigram.  These  staff  readings  should  be  made  within 
an  hour,  say,  of  the  times  of  high  or  low  water. 

3.   General  ^properties  of  tides. 

Confining  one's  attention  to  a  particular  station,  the  following  properties  common  to 
most  tides  are  usually  revealed  by  means  of  a  few  days'  observation: 

(1)  Two  high  waters  and  two  low  waters  occur  during  each  twenty-four  or  twenty -five 
hours. 

(2)  The  alternate  high  or  low  waters  are  more  or  less  unequal. 

(3)  The  heights  of  corresponding  tides  vary  from  day  to  day. 

(4)  The  lunitidal  intervals  (high  or  low  water)  are  different  for  alternate  tides. 

(5)  The  lunitidal  intervals  for  corresponding  tides  vary  from  day  to  day. 

(6)  The  inequality  in  height  or  interval  referred  to  in  (2)  or  (4)  becomes  greater  as  the 
moon's  declination,  either  north  or  south,  increases.  This  does  not  apply,  because  of  the 
sun's  tidal  effect,  to  the  lesser  inequality  at  stations  where  the  high  and  low  waters  are 
affected  by  quite  unequal  amounts. 

firr  eater 

(7)  The  range  of  tide  (as  determined  from  all  four  tides  of  the  day)  is  ?  than 

,     ^ .         ^  new  or  full  moon. 

usual  near  the  tune  of  .,  ^  ^^^«?«  «.,o^w»*„«« 
the  moon's  quadrature. 

(8)  The  range  of  tide  is  ?  ^  than  usual  near  the  time  when  the  moon  is  in 

^  Jess  apogee. 

(9)  The  lunitidal  intervals  are  i^^^gj.  than  usual  near  the  times  of  the  ^u-  ^  j  ^.u 
octants. 

The  above  statements  do  not  usually  apply  to  the  tides  at  stations  where  but  one  high 
and  one  low  water  occur  daily.     The  readily  observable  properties  of  such  tides  are: 
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[1]  But  one  high  and  one  low  water  occur  daily  when  the  moon  is  far  from  the  equator. 
[2]  Two  high  and  two  low  waters,  both  comparatively  small,  may  occur  daily  when  the 
moon  is  near  the  equator. 

increased 
[3]  The  moon  being  far  from  the  equator,  the  (diurnal)  range  of  tide  is  j  ^  near  the 

^    .,,      solstice, 
tmie  of  either 

equinox. 

The  equilihriuvi  theory  of  tides. 

The  uncorrected  equilibrium  theory  begins  by  assuming — 

(1)  That  the  nucleus  of  the  earth  is  comparatively  rigid  (or  that  at  least  its  outer  layer 
is  a  rigid  shell),  and  that  it  is  composed  of  concentric  spherical  layers,  each  layer  having  a 
constant  density. 

(2)  That  the  nucleus  is  covered  by  a  fluid  of  uniform  depth,  shallow  as  compared  to  the 
radius  of  the  nucleus,  but  deep  as  compared  to  the  rise  and  fall  of  tide. 

(3)  That  this  fluid  has  neither  inertia  nor  viscosity,  nor  is  there  friction  between  the  fluid 
layer  and  the  nucleus  or  the  enveloping  atmosphere. 

As  these  conditions  are  far  from  being  realized  in  the  case  of  nature,  observations  will 
show  at  best  only  certain  approximations  toward  ideal  values.  Before  introducing  the 
modifications  necessary  to  adapt  the  theory  to  the  tides,  it  seems  desirable  to  ascertain  what 
the  tendencies  are  in  the  ideal  case. 

Since  the  angular  velocity  of  the  moon  in  her  orbit  and  the  rotary  motion  of  the  earth's 
surface  are  finite,  while  the  particles  of  fluid  are  supposed  to  respond  iimnediatelnf  to  the 
forces  acting  upon  them,  we  may  consider  the  earth's  surface  as  stationary  during  any  given 
instant,  and  treat  the  surface  assumed  by  the  water  as  a  case  of  static  equilibrium. 

Because  of  hypothesis  (1),  the  attraction  of  the  moon  upon  the  nucleus  is  the  same  as  it 
would  have  been  had  the  entire  mass  been  concentrated  at  the  earth's  center. 

At  any  given  place  the  tide-producing  tendencies  depend  chiefly  uppn  the  distance  and 
direction  of  the  disturbing  body,  and  are  governed  by  what  may  be  referred  to  as  Laws 
I  and  11. 

Lcm  L — The  tendency  to  produce  tides  at  a  given  station  varies  directly  as  the  mass  of 
the  disturbing  body  and  inversely  as  the  cube  of  the  body's  distance  from  the  earth's  center. 

In  consequence  of  this  law  the  amplitude  of  the  solar  tide  ought  to  be  about  0.458  time 
that  of  the  lunar  tide.  For  the  mass  of  the  sun  =  831  000,  and  the  mass  of  the  moon  =  1/81, 
the  mass  of  the  earth  being  unity,  while  the  sun's  distance  =  92  800  000  miles  and  the  moon's 
distance  =  239  000  miles,  so  that — 

331000         J,  1 

solar  tide:  lunar  tide  -  ^^^  g^  ^^y  :  g^  X  ^^39  000)»'  ^^' 

.  •.  solar  tide  =  0.458  lunar  tide.  (2) 

The  eccentricity  of  the  lunar  orbit  being  0.055,  this  law  gives 

perigean  range:  mean  range  =  (1  ,  eccentricity )»'  ^^  (^) 

apogean  range:  mean  range  =  (1  +  eccentricity )»'  ^'  (^) 

.  •.  perigean  range  =  1.18  mean  range,  (6) 

apogean  range  =  0.85  mean  range.  (6) 

Law  IL — ^The  tendencies  to  produce  tide  for  various  relative  positions  of  the  tide- 
producing  body  are  proportional  to 

3  cos'  ^  -  1,  (7) 

where  B  is  the  zenith  distance  of  the  body  corrected  for  parallax.     In  other  words,  6  is  the 
angle  at  the  earth's  center  defined  by  the  given  station  and  the  center  of  the  disturbing  body. 
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If  u  denote  the  height  of  tide  expressed  in  terms  of  the  earth's  radius,  a,  then  it  i.s 
proportional  to  3  cos'  ^—1;  in  other  words,  we  may  put  u^a'  (3  cos'  ^—1).  The  equation 
of  the  surface  of  the  sea  at  any  given  instant  is 

p=a  {1+n),  (8) 

or 

p^a+a  a*  (3  cos'  ^-1),  (9) 

which  is  the  equation  of  an  ellipsoid  whose  semiaxes  are 

a  (1+2  a%  a  {l-a%  a  (l-«')-  (10) 

That  is,  forces  acting  according  to  this  law  cause  the  surface  of  the  sea  to  assume  the  form 
of  an  ellipsoid  of  revolution  whose  longest  axis  points  toward  the  tide-producing  body. 

It  will  be  observed  that  when  the  moon,  say,  is  in  the  zenith  (or  nadir),  the  elevation  of 
the  sea  is  2  a  or'  higher  because  of  the  existence  of  the  moon;  but  when  in  the  horizon,  the 
elevation  of  the  sea  is  a  a'  lower. 

For  a  given  place  the  height  of  the  tide  will  vary  from  hour  to  hour  of  the  day  chiefly 
on  account  of  the  variations  in  ^;  but,  as  already  noted,  it  varies  somewhat  on  account  of 
the  variation  in  ?•,  the  moon's  distance. 

For  a  given  place  the  angle  0  depends  upon  the  moon's  hour  angle  and  its  declination, 
both  of  which  are  functions  of  time.     From  spherical  trigonometry, 

cos  ^=cos  A.  cos  S  cos  {}p—T)  4-sin  A.  sin  S  (11) 

where 

A.  =geographic  latitude  of  the  station, 
I  =  longitude  of  the  station  (W.  from  Greenwich), 
(5^= moon's  declination, 

^'=m^= moon's  hour  angle  (W.  from  the  meridian  of  Greenwich). 
.'.a  a*  (3  cos*  ^— l)=f  a  a!  cos'  A.  cos'  ^  cos  2  (^—0 

+3  a  a!  sin  A.  cos  A.  sin  2  <5^  cos  (jp—T) 
'+i  a  a'  (3  sin'  A.-1)  (3  sin'  (J-l) 
= height  of  tide  according  to  the  unconnected  equilibrium  theory.       (12) 

For  the  lunar  tide, 

,__    mass  of  moon a^ kq  ^j    ^ 

^  "^  ""*  ma^s  of  earth^  (moon's  distance)' ~^-^^  *^^^'  ^^^) 

and  for  the  solar  tide, 

,_,    mass  of  sun      (^ a  o'- 4! 

''  "^  -*  mass  of  earth^  (sun's  distance)^ ^^'^^  ^^^'^^  ^^^) 

(i)  The  height  of  the  semidiurnal  portion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  twice  the  local  hour  angle  of  the  moon  or  sun  multiplied  by  the 
square  of  the  cosine  of  its  declination.  The  factor  depending  upon  the  declination  is  always 
near  unity. 

(ii)  The  height  of  the  diurnal  portion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  the  local  hour  angle  of  the  moon  or  sun  multiplied  by  the  sine 
of  twice  its  declination.  The  factor  depending  upon  the  declination  varies  almost  directly 
with  the  declination. 

(iii)  There  is  a  portion  of  the  lunar  or  solar  tide  which  depends,  at  a  given  station, 
wholly  upon  the  declination  of  the  moon  or  sun.  The  height  of  this  portion  is  proportional 
to  3  sin'  (5^—1,  where  ^  represents  the  declination  of  the  moon  or  sun.  The  period  of  this 
expression  is  a  half  tropical  month  or  year,  as  the  case  may  be. 

The  height  of  the  entire  tide,  or  of  the  surface  of  the  sea,  at  any  given  time  and  place,  is 
.the  sum  of  the  six  terms  just  referred  to — three  belonging  to  the  moon  and  three  to  the  sun. 
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The  corrected  equiUhrium  theory. — ^To  approximately  adapt  the  foregoing  theory  to  the 
case  of  nature,  we  may  write  the  height  of  the  lunar  or  solar  tide  in  the  form 

R^  cos*  <y  cos  [2  (^  —  /)  —  ^] 

+  R^  sin  2  (J  cos  [^  -  Z  -  fj  (16) 

+  ^0  [3  sin*  <y  -  1] 
where  R  and  *  must  he  determined  from  observations  at  the  given  stations.     Statements 
(i),  (ii),  and  (iii)  require  no  modification  except  that  for  "hour  angle"  we  must  write  "hour 
angle  diminished  by  a  constant  appropriate  for  the  station  in  question"  and  so  for  "twice 
the  hour  angle." 

This  correction  is  theoretically  necessary  (even  if  the  water  have  neithet-  inertia  nor 
friction)  because  the  earth's  surface  is  not  wholly  covered  with  water,  and  the  equation  of 
continuity  can  not  generally  be  satisfied  when  the  rise  and  fall  is  as  given  by  equation  (12) 
unless  we  continually  alter  the  plane  of  reference. 
The  5's,  as  did  the  or's,  involve  the  factor 

(mean  distance  of  moon  V/^gV  /actual  parallax V 
actual  distance  of  moony  ^  V^V  ~  vuiean  parallax  y 
In  practice  the  inertia  and  friction  of  the  water  produce  important  modifications  in  the 
R^  and  €'s  from  their  equlibrium  values.  Nevertheless,  tbe^wv/i  (15)  is  capable  of  approxi- 
mateh'  representing  the  rise  and  fall  of  the  tide  in  nature.  This  is  especially  true,  if  we 
make  the  ft»rther  modification  of  taking  S  and  r  at  times  anterior  to  the  time  of  tide.  Such 
times,  as  well  as  the  i?'s  and  a\  must  be  determined  from  observations  made  at  the  given 
station.* 

5.  Explanation  of  phenomena  noted  m  §  3  hy  the  equililyrium  theory. 

The  tides  in  (i),  §  4,  are  semidiurnal,  while  those  in  (ii)  are  diurnal.  Ei^ch  may,  for  any . 
particular  day,  be  represented  by  a  cosine  cuiTe  of  proper  length  (period)  and  amplitude. 
Now  it  is  obvious  that  the  superposition  of  a  diurnal  curve  upon  a  semidiurnal  will,  in 
general,  cause  the  alternate  maxima  or  minima  of  the  semidiurnal  curve  to  become  more  or 
less  unequal  in  height  and  unequally  displaced  in  time.  These  statements  account  for  (1), 
(2),  and  (4)  of  §  3.  As  noted  in  (ii),  §  4,  the  amplitude  of  the  diurnal  curve  (lunar  or  solar) 
is  nearly  proportional  to  the  declination  of  the  moon  or  sun.  This  explains  property  (6),  §  3. 

The  supei-position  of  a  semidiurnal  curve  or  wave  upon  another  of  nearly  equal  period, 
but  of  greater  amplitude,  simply  increases  or  decreases  the  amplitude  of  the  latter  when 
approximately  like  or  opposite  phases  coincide;  but  when  the  phases  dilBTer  by  approximately 
90-  or  270^  the  principal  wave  is  displaced  in  time  by  the  subordinate  one — accelerated  or 
retarded  according  as  the  maximum,  say,  is  90*^  in  advance  or  in  retard  of  the  maxima  of  the 
principal  wave.  This  accounts  for  properties  (3),  (5),  (7),  and  (9),  §  3.  Property  (8)  has  been 
explained  in  §  4,  where  the  values  of  the  perigean,  apogean,  and  mean  ranges  are  compared. 
This  amounts  to  varying  the  a'  or  the  i?'s  inversely  as  the  cube  of  the  moon's  distance  from 
the  earth's  center. 

At  a  station  where  observation  shows  that  R^  is  several  or  many  times  as  great  as  R^^ 
expression  (15),  the  number  of  maxima  and  minima  of  a  curve  composed  of  diurnal  and  semi- 
diurnal parts  will  usually  depend  upon  the  number  of  maxima  and  minima  of  the  diurnal 
part  when  the  moon's  declination  is  great;  but  when  the  moon  is  near  the  equator  the  number 
may  be  governed  by  the  semidiurnal  part.  This  accounts  for  properties  [1]  and  [2],  §  3. 
The  moon  crosses  the  equator  and  reaches  its  extreme  declination  at  nearly  the  same  points 
in  the  heavens  as  does  the  sun.     This  accounts  for  property  [3]. 

*Cf.  Thomson  and  Tait's  Natural  Philosophy,  §§  804-811. 
24290—03 2 
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6.  A  still  more  perfect  form  or  expression  for  the  equilibrium  theory  is  obtained  by 
developing  the  tide-producing  potential  (the  principal  part  of  which  is  inversely  proportional 

'  to  the  cube  of  the  disturbing  body's  distance  from  the  earth's  center,  and  directly  propor- 
tional to  3  cos*  6 — 1,  §  4)  into  a  series  of  cosine  terms.  For  considerable  periods  of  time  the 
coefficients  of  these  terms  remain  sensibly  constant  and  their  angles  or  arguments  increase 
uniformly  with  the  time.  Having  found  from  the  development  of  the  potential  what  are  the 
more  important  terms,  one  then  assumes  that  by  leaving  all  amplitudes  and  epochs  arbitrary 
the  series  is,  by  the  principle  of  forced  oscillations,*  capable  of  representing  the  tide  at  any 
given  station.  The  harmonic  analysis,  §  7,  has  for  its  object  the  determination  of  these 
amplitudes  and  epochs  from  tidal  records. 

7.  Harmonic  aiudynh.  \ 

Since  the  tide  is  periodic  in  its  character,  and  since  the  periods  of  its  causes  are  known 
from  astronomical  considerations,  it  ought  to  be  possible  to  represent  the  height  at  any  given 
time  by  means  of  the  Fourier  series,  or,  rather,  an  aggregation  of  such  series, 

y^A  cos  {at  +«)  +  B  cos  ^t  +/3)  +     .     .     .  (16) 

where  y  is  reckoned  from  mean  sea  level. 

For  aiding  the  imagination,  we  may  suppose  that  any  given  tenn  in  this  series  represents 
the  oscillation  caused  by  a  fictitious  star,  or  moon,  moving  uniformly  in  the  celestial  equator 
around  the  earth,  and  at  a  constant  distance  therefrom,  having  the  property  of  producing  a 
maximum  of  the  oscillation,  or  component  tide,  a  certain  number  of  hours  after  its  upper 
meridian  passage^  and  a  minimum  the  same  number  of  hours  after  its  lower  meridian  passage. 

If  a  denote  the  hourly  speed  of  the  component  J,  or  the  apparent  angular  velocity  of  its 
fictitious  moon,  and  A^  its  epoch  or  lag  expressed  in  degrees,  A^a  is  the  lag  expressed  in 
hours.  Also  if  arg^  A  denote  the  hour  angle  of  the  fictitious  moon  at  local  mean  midnight, 
at  4-  argo  A  is  its  hour-angle  at  any  subsequent  hour  t.  Consequently  the  time  of  high  water 
of  the  component  A  is 

and  the  height  at  any  time  t  is 

A  cos  {at  +  argo  A  —  A^)  {lb) 

so  that 

a  =  argo^--4-.  (19) 

By  replacing  -4,  A^^  a,  and  a  by  £^  JS^,  J,  and  /?,  the  corresponding  quantities  for  any 
other  component,  Bj  are  obtained. 

The  heights  due  to  any  components  may  be  shown  graphically  thus  (see  Fig.  1): 

Lay  oflf  the  hours  of  the  day  according  to  any  convenient  scale.     Draw  cosine  curves  of 

amplitudes  J., -ff,  .  .  .  and  of  periods —,  y,  ...  hours  in  length.  The  first 
maxima  are  located  upon  the  hour  lines 

a"     a    '       b   -"  b~     •     •     •     '  (^^) 

the  succeeding  maxima  are  then  fixed  by  the  lengths  of  the  several  periods.  The  symbol  ]) 
may  be  used  to  indicate  the  time  of  transit  of  any  fictitious  moon. 

To  combine  these  curves,  add  the  ordinates  for  each  hour,  thus  obtaining  the  resultant 
tidal  curve  from  which  the  times  and  heights  of  high  water  and  low  water  may  be  obtained. 

The  object  of  the  hannonic  analysis  is  to  resolve  the  observed  tide — i.  e. ,  observed  heights 
of  the  surface  of  the  sea — into  simple  elements  of  component  tides,  consisting  of  simple 

♦See  Laplace,  M^c.  Gel.,  IV,  iii,  §  16. 

tSee  an  article  entitled  Harmonic  Analysis  of  Tidal  Observations,  by  Prof.  G.  H.  Darwin,  B.  A.  A.  8. 
Report,  18S3;  also,  article  Tides,  Encyclopeedia  Britannica,  ninth  edition. 
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harmonic  oscillations.  The  quantities  ^,  J,  .  .  .  and  argo  A^  arg<,  J?,  .  .  .  are  known 
from  astronomical  considerations,  so  that  the  analysis  of  the  tide  at  a  given  place  implies 
only  the  determination  of  the  amplitudes  J.,  ^,  .  .  .  and  the  epochs  A'^,  ^^,  .  .  . 
To  harmonically  analyze  the  tide  at  a  given  place,  let  its  height  be  given  at  each  hour  of 
the  day  for  a  year,  say.  Sum  these  ordinates  as  nearly  as  may  be  at  the  component  hours 
of  each  component  (its  harmonics  excepted).  The  sums  belonging  to  each  component  will  be 
24:  in  number  and  represent  sums  corresponding  to  each  of  the  twenty-four  hours  itito  which 
the  component  day  is  supposed  to  be  divided.  As  the  summation  in  each  case  is  made  with 
reference  to  the  component  hours,  the  effect  of  the  other  components  upon  these  24  sums  will, 
in  the  long  run,  approach  zero  or  a  constant.     Having  found  the  24  heights  corresponding 
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Fig.  1. 

to  these  sums,  they  may  be  plotted  as  hourly  (ordinates;  such  a  plotting  would  represent  the 
required  component  tide  combined  with  its  harmonics.  To  analyze  these  24  heights,  A©,  Aj,  A^, 
-     .     .     Ajj3,  assume  each  to  be  of  the  form 

h=sJE[Q-{'Ai  COS  at-\-Ai  sin  ai-j-A^  coa  2  ai-{-Ai  ain  2  at  -\-     .     . 
where  a^=0^,  15^,  30^,     ....     345^.  _ 

It  is  not  difficult  to  show  that  the  most  probable  values  of  ^,  J.,^  are  given  by  the  equations 
24^o=Ao+A,+A,+     .     .     .     +A,3. 
12  ^i=Ao  cos  O^+Aj  cos  15^+Ag  cos  30^+     .     .     .     +h^^  cos  345°, 


4-^8  cos  8  at-\-A,i  sin  8  a/, 


(21) 


12  ^a=Ao  cos  O^+Aj  cos  30^+Ag  cos  60^+ 
12  2,=Ao  cos  O^+Ai  cos  45Q+A,  cos  90^+ 


12  3i  =  Ao  sin  O^+Aj  sin  15^+ A,  sin  30^+ 
12  3,=Ao  sin  0^+Ai  sin  30^+ A,  sin  60^+ 
12  33=Ao  sin  O^+Aj  sin  450+Aa  sin  90^+ 


+Ajs  cos  330^ 
+A,3  cos  315^ 


+A,3  sin  345^ 
+Aj3  sin  330^ 
+A,3  sin  315^ 


(22) 
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From  these  values  of  A^  J.,  we  find  A  and  a  by  the  relations 

^A 

^  =  U'  +  3*)J^,  tan  a=  -^  •  ^-^^ 

^^  then  becomes  known  by  the  equation 

A^  =  arg^  J.  —  or,  (24) 

argo  ^  being  known  from  astronomical  considerations.*    So  for  components  B,  C^  etc. 

It  may  be  added  that  because  the  hourly  heights  are  tabulated  in  solar  time,  most  of  the 
amplitudes  as  brought  out  in  the  analysis  must  be  increased  by  a  factor  a  little  greater  than 
unit3%  known  as  the  augmenting  factor;  also  that  most  of  these  amplitudes  must  be  corrected 
for  the  longitude  of  the  moon's  node  by  the  application  of  a  suitable  factor.  For  series  less 
than  about  a  ^^ear  in  length,  still  other  corrections  must  be  applied. 

8.    Terms  somethnes  useful  in  de^crihing  tides. 

Mean  range  (Mn)  is  the  average  value  of  the  semidaily  range  of  tide. 

Spring  range  (Sg)  is  the  greatest  periodic  semidaily  range  occurring  usually  one  or  two 
days  after  new  and  full  moon. 

I^ea2>  range  (Np)  is  the  smallest  periodic  semidaily  i*ange  occurring  usuall}"  one  or  two 
days  after  the  moon  is  in  quadrature — that  is,  after  the  first  and  third  quarters. 

Perigean  range  (Pn)  is  the  greatest  periodic  semidaily  range  of  tide  occurring  usually 
from  one  to  three  days  after  the  moon  is  in  perigee. 

Apogean  range  (An)  is  the  smallest  periodic  semidaily  range  occun-ing  usually  from  one 
to  three  days  after  the  moon  is  in  apogee. 

Great  diuimal  range  (Gt)  is  the  difference  between  the  mean  of  all  the  higher  high  waters 
(HHW)  and  the  mean  of  all  the  lower  low  waters  (LLW)  of  each  day  during  one  or  more 
half  tropical  months. 

Small  diurnal  range  (SI)  is  the  difference  between  the  mean  of  all  the  lower  high  waters 
(LHW)  and  the  mean  of  all  the  higher  low  waters  (BGLW)  of  each  day  during  one  or  more 
half  tropical  months. 

Great  tropic  range  (Gc)  is  the  greatest  periodic  daily  range  of  tide  usually  occurring 
soon  after  the  moon  is  farthest  north  or  south  from  the  equator  and  therefore  near  one  of 
the  tropics.  \ 

Small  tropic  range  (So)  is  the  smallest  periodic  daily  range  of  tide  usually  occurring  soon 
after  the  moon  is  farthest  north  or  south  from  the  equator  and  therefore  near  one  of  the 
tropics,  t 

Tides  determining  the  above  ranges,  or  of  simultaneous  occurrence,  ma\'  be  referred  to 
as  spring^  neap  ^perigean,,  tropic^  etc.;  a  like  remark  is  applicable  to  lunitidal  intervals,  and 
occasionally  to  other  quantities. 

An  inequality  in  the  tide  is,  or  implies,  a  departure,  in  time  or  amplitude,  from  the  mean 
tide  at  a  given  station.  The  inequality  having  the  period  of  a  half  lunation  is  the  phase 
inequality;  that  having  an  anomalistic  month  is  th^  parallax  in^piality;  that  which  causes 
the  two  high  waters  or  two  low  waters  of  a  day  to  differ  is  called  the  diurnal  inequality. 

The  age  of  an  inequality  is  the  amount  of  time  by  which  it  follows  its  astronomical 
cause.  The  ages,  in  hours,  of  the  phase,  parallax,  and  diurnal  inequalities  are  given  by  the 
expressions 

^'°~y =0.984  (S,^-M,°),     M.^-^M=i.837(M.='-N,°),    5^=^=0.911  (K.^-0.<=), 


*The  arguments  for  January  1  of  each  year  from  1850  tx)  1950  are  given  upon  pages  195-204,  Part  II,  U.  S. 
Ooast  and  Geodetic  Survey  Report  for  1894. 

t  Strictly  speaking,  it  is  assumed  to  occur  0.911  (Ki°— Oi°)  hours  after  the  moon's  extreme  declination, 
as  shown  below 
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respectively,  where  the  letters  are  the  epochs  or  lags  ( « )  of  the  harmonic  components  repre- 
sented by  them;  their  numerical  values  can  be  found  in  Table  4,  for  each  of  the  seventy 
standard  ports;  and  these  ages  are  usually  nearly  constant  over  a  considerable  area.  These 
times  represent  the  retard  of  the  spring  and  neap,  the  perigean  and  apogean,  and  the  tropic 
tides,  respectively,  behind  their  astronomical  causes. 

Tropic  dium/d  inequality  (HWQ,  LWQ)  as  here  used  denotes  the  greatest  periodic 
diflference  in  height  between  two  consecutive  high  waters  or  low  waters,  usually  occurring 
soon  aft^r  the  moon  is  farthest  north  or  south  from  the  equator;  this  inequality  is  determined 
by  the  tropic  tides,  although  the  smaller  inequality  at  some  stations  may  not  then  have,  even 
approximately,  its  maximum  value. 

Diurnal  wave  is  that  portion  of  the  tide  whose  period  is  approximately  one  day. 


Transit 
(upper  or  lower) 


Transit 
(lower  or  -upper) 


Transit 
(upper  or  lower) 


Fig.  2. 

Sequence  of  tide  is  the  order  in  which  the  four  tides  of  a  day  occur,  particularly  when  the 

moon  is  far  from  the  equator.     It  may  be  expressed  thus,  HHW  to  LLWor  LLW  to  HHW 

former  follows 

a.s  the  case  may  be.     The  jg^f^^^j.    expression  indicates  that  tropic  LLW  ,     tropic  HHW 

without  the  lesser  tides  intervening.     The  time  between   tropic  t  t  w  and  tropic  tTXTrrr 

must  be  taken  as  less  than  a  half  lunar  day.  At  some  stations  it  is  necessary  to  have  both 
sun  and  moon  far  from  the  equator  in  order  to  fix  the  sequence. 

Type  of  tide  \A  the' characteristic  form  of  the  tide.  It  is  generally  indicated  by  the 
sequence  of  tides,  together  with  the  ratios  of  each  of  the  tropic  diurnal  inequalities,  and  of 
the  spring  range,  to  the  mean  range.  For  shallow  waters,  however,  in  rivers  especially, 
the  duration  of  rise  or  fall  may  become  very  important. 

Figure  2  illustrates  the  tropic  tides  and  quantities  connected  with  them  at  San 
Francisco.  In  this  case  the  tide  is  largely  diurnal,  the  sequence  is  HHW  to  LLW,  and 
LWQ>HWQ. 
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9.  Approximate  theoretical  relations  between  the  varioiis  ranges^  irvtervala^  plunes  of  refer- 
ence^ etc, 

2Mn  =  Gt+Sl. 
Gc  -  Sc  =  HWQ  +  LWQ. 
For  the  great  diurnal  range  (Gt)  three  cases  are  considered: 

(1)  Gt  =  f  Gc  +  i  Mn,  when  either  HWQ  or  LWQ  (or  both)  exceeds  MH. 

4 

(2)  Gt  =  Mn  +  *  (HWQ  +  LWQ),  when  both  HWQ  and  LWQ  are  less  than  Mil. 

4 


(3)  Gt  =  0.64^Gc  +  E^^-\  when  the  tide  is  chiefly  diurnal. 


For  the  depression  of  mean  lower  low  water  below  mean  low  water  three  cases  are  con- 
sidered: 

(1)  LW  -  LLW  =  ^Q  +  i^tig^^^,  whenLWQ>HWQ,andal8oexceeds^. 

(2)  LW  -  LLW  =  *  (Gc  -  Mn)  -  ?|'^  -  '^^^  HWQ^"^''  ^^^"^  ^^^'^  ^  ^^'^'   ^""^ 

also  exceeds  — r-. 
4 

(3)  LW  -  LLW  =  y^.  when  HWQ  and  LWQ  are  each  less  than  ML\ 

o  4 

When  the  tide  is  chiefly  diurnal  there  is  no  mean  low  water,  in  the  sense  in  which  it  is 
used  above. 

In  obtaining  the  duration  of  rise  or  fall  of  tide  from  the  following  equations,  add  12^ 
25*°  when  necessary  to  make  the  result  positive. 

Duration  of  rise  =  HWI  —  LWI. 
Duration  of  fall  =  LWI  -  HWI. 
The  sum  of  the  four  tropic  lunitidal  intervals  is  equal  to  twice  the  sum  of  the  two  mean 
intervals   thus* 

HHWI  +  LHWI  +  HLWI  +  LLWI  =  2  (HWI  +  LWI.) 
In  Table  3,  of  these  Tide  Tables,  only  two  of  the  tropic  intervals  are  given,  and  the 
other  two  tropic  intervals  ma}^  be  obtained  from  the  following  approximate  relations: 

Tropic  LHWI  =  2  HWI  -  tropic  HHWI, 
Tropic  HLWI  =  2  LWI  -  tropic  LLWI. 
The  heights  of  the  tide  are  all  referred  to  some  one  of  the  following  three  planes  of 
reference:  Mean  low  water,  mean  low-water  springs,  and  mean  lower  low  water.     The  defi- 
nition of  each  plane  as  used  in  these  tables  is  given  here  by  an  expression  which  indicates 
its  depression  in  feet  below  mean  sea  level. 

IVf  n 

(1)  Mean  loxo  watet*  =  — -,  where  Mn  is  the  mean  semidiurnal  range. 

(2)  Mean  low  water  siwings  —  -^,  where  Sg  is  the  mean  range  of  spring  tide. 

(3)  Mean  lower  Irno  watei*  depends  upon  the  diurnal  inequalities  in  high  and  low  water^ 
and  there  are  four  cases  considered: 

(«)  =Mn_^I^;Q_^,Pi(G^-Mnr   ^^en  LWQ>HWQ,and  exceeds, sav, M". 

(J)  ^  3Gc  _  Mn  _  HWQ  _  .ij4(Go  -  Mn)'  ^^^^ HWQ>  LWQ, andexceeds,  say,  ^±\ 
4  4  o  xl  >  >  v^  *       4 

(c)  =  ^  +  i^^,  when  HWQ  and  LWQ  are  each  less  than  about  ^". 

2i  o  4 

(d)  =  0.64(1  +  '-^^  J  (Mean  sea  level  -  tropic  LLW),  when  the  tide  is  chiefly  diurnal. 
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10.  The  effects  of  the  moorCs  paraUaoi  and  phases  upon  the  times  amd  heights  of  the  tides. 

The  tables  given  below  enable  one  to  approximately  take  account  of  the  effect  of  the 
moon's  distance  upon  the  range  of  tide,  and  also  the  variations  in  time  and  height  due  to 
the  relative  positions  of  the  sun  and  moon. 

FACTOR  BXPR£8SING  THE  EFFECT  OF  THE  MOON'b   PARALLAX   UPON  THE  MEAN  RANGE  OF  TIDE. 


Time. 


Factor  q. 


1.17 
1.16 
1.15 
1.13 
1.09 
1.06 
1.02 
0.98 


Time. 


Factor  q. 


Time.       ,    Factory. 


d 

H 

[7  ' 

0.98 

P 

6 

1.02 

I^J 

5 ; 

1.06 

4 
3 

1.09 
1.13 

gj%j 

2 

1.15 

^ 

1 

1.16 

.0 

1.17 

In  making  use  of  these  tables  for  prediction  purposes,  the  mean  range  (Mn)  should  be  first 
multiplied  by  the  factor  (j  expressing  the  parallax  effect;  this  corrected  range  should  then  be 
used  in  ascertaining  the  variation  due  to  phase  in  the  lunitidal  interval  and  in  obtaining  the 
semirange  of  tide. 


TABLE  OF   PHASE   EFFECTS. 


TItt»«- 

Increase  in  luni- 

Increase in  semi- 

Timt 

Increase  in  luni- 

Increase in  semi- 

rtflt- 

Factor  p.* 

lime. 

tidal  intervals. 

range  of  tide. 

tidal  intervals. 

range 

of  tide. 

j/aito. 

d. 

lu 

m. 

(/. 

h. 

m. 

0 

00 

n  Sg-Np 
^   MnX? 

T.23p(Sg-Np) 

0 

00 

0  Sg-Np 
"  MnX9 

-.29p(8g-Np) 

Jan. 

1 

0.82 

0 

06 

-  5        ** 

-f.23 

0 

06 

+13        " 

-.29 

11 

0.88 

0 

12 

-10 

+.23 

0 

12 

+25        " 

-.28 

21 

0.96 

0 

18 

-14 

+.22 

0 

18 

+35        " 

-.27 

31 

1.04 

1  1 

1 

00 

-19 

+.21 

OQ 

1 

00 

+44        ** 

-.25 

Feb. 

10 

1.13 

1 

06 

-23 

+.20 

1 

1 

06 

+52 

-.23 

20 

1.20 

'^ 

1 

12 

-28 

-r.  19 

1 

12 

+58 

—.21 

Mar. 

2 

1.25 

I      St 

1     c 

1 

18 

-32 

+.18 

& 

1 

18 

+62 

-.18 

12 

1.27 

•C<2 

00 

-37 

+.17 

t 

2 

00 

+65        " 

-.16 

22 

1.28 

C4 

2 

06 

-41 

+.  15 

C 

2 

06 

+66 

-.13 

Apr. 

1.26 

1     *- 
1     & 

2 

12 

-44 

+.13 

1 

2 

12 

+67 

-.10 

11 

1.22 

2 

18 

-49 

+.11 

< 

2 

18 

+67        " 

-.08 

21 

1.14 

< 

3 

00 

-52 

+.09 

3 

00 

+66 

-.05 

May 

1.06 

3 

06 

-56 

+.07 

3 

06 

+W 

-.02 

11 

0.96 

3 

12 

-59 

+.04 

3 

12 

+62 

.00 

21 

0.87 

3 

18 

-61 

+  .02 

3 

18 

+60 

+.03 

31 

0.77 

4 

00 

-63 

+.01 

»4 

00 

+57 

+.05 

June 

10 

0.71 

20 

0.67 

30 

0.68 

July 

10 
20 

0.74 
0.82 

r4 

00 

-57 

^.05 

4 

00 

+63 

-.01 

30 

0.92 

3 

18 

-60 

+.03 

3 

18 

+61         *' 

+.02 

Aug. 

9 

1.01 

3 

12 

-62 

.00 

3 

12 

+59        *' 

+.04 

19 

1.10 

3 

06 

-64 

-.02 

3 

06 

i-56        ** 

+.07 

*< 

29 

1.18 

'i 

3 

00 

-66 

-.05 

8 

3 

00 

+52 

+.09 

Sept. 

8 

1.23 

2 

18 

-67 

-.08 

2 

18 

+49        *' 

+.11 

(( 

18 

1.26 

'Z 

2 

12 

-67        " 

-.  10 

'•C 

2 

12 

+44 

+  .13 

28 

1.26 

\l 

2 

06 

-66 

-.  13 

^ 

2 

06 

+41         " 

+.15 

Oct. 

8 

1.24 

2 

00 

-65 

-.  16 

? 

2 

00 

+37 

+.17 

18 

1.20 

.-; 

1 

18 

-62 

-.18 

1 

18 

+32 

+.18 

28 

1.14 

0 

1 

12 

-58 

-.21 

% 

1 

12 

+28         " 

+.19 

Nov. 

7 

1.06 

s 

1 

06 

-62 

--.  23 

•§ 

1 

06 

+23        ** 

+.20 

17 

0.97 

25 

1 

00 

-44         '' 

-.25 

M 

1 

00 

+  19         " 

+.21 

27 

0.89 

0 

18 

-35 

-.27 

0 

18 

+14 

+.22 

Dec\ 

7 

0.83 

0 

12 

-25 

-.28 

0 

12 

+  10 

+.23 

17 

0.79 

0 

06 

-13 

-.29 

0 

06 

+  5        '' 

+.23 

27 

0.80 

10 

00 

0        " 

-.29 

io 

00 

0 

+.23 

Jan. 

6 

0.85 

♦The  factor  y  applies  to  the  "increase  in  the  semirnnge  of  tide,"  and  not  to  the  "increase  in  lunitidal  intervals."    It  is  due  to  the 
'iJ.'Clinations  of  the  sun  and  moon  and  to  the  solar  parallax. 
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In  the  column  headed  "Increase  in  lunitidal  intervals"  the  negative  values  are  often 
spoken  of  as  th^  priming  and  the  positive  ones  as  the  la<jging  of  the  tide. 

The  vxdgar  estahliskment^  being  the  interval  at  *'full  and  change,"  may  be  obtained  from 
the  mean  lunitidal  interval  by  entering  this  table  as  many  hours  before  spring  tides  as  are 
contained  in  the  age  of  the  phase  inequality,  §  8. 

11.  Tidal  currents. 

The  velocity  {drift)  of  a  current  is  the  rate  at  which  the  fluid  particles  move  horizontally. 
It  is  usually  expressed  in  knots,  i.  e.,  nautical  miles,  per  hour,  but  sometimes  in  feet  per 
second.  The  velocity  generally  differs  for  different  depths,  but  its  value  at  the  surface  may 
be  understood  unless  otherwise  specified.  The  velocity  of  propagation  of  the  tidal  wave  is 
many  times  greater  than  the  velocity  of  the  current,  and  the  two  must  not  be  confounded. 

The  directi&7i  {set)  of  a  current  is  the  direction  or  point  of  the  compass  toward  which 
the  fluid  particles  move. 

The  movement  of  the  fluid  in  one  direction,  usually  inland,  is  styled  jifo^^,  and  in  the 
opposite  direction,  eth.  The  two  are  not  always  distinct,  and,  even  if  they  are,  it  is  not 
always  possible  to  know  which  movement  should  be  taken  for  the  flood  and  which  for  the  ebb. 

Slack  water  denotes  the  state  of  the  current  when  its  velocity  becomes  a  minimum. 

The  effect  of  the  tidal  wave  in  giving  rise  to  currents  ma}'^  be  seen  in  two  simple  cases: 

(1)  Where  there  is  a  small  tidal  basin  connected  with  the  sea  by  a  large  opening. 

(2)  Where  there  is  a  large  tidal  basin  connected  with  the  sea  by  a  very  small  opening. 
In  the  first  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum  value 

when  the  height  of  the  tide  within  is  changing  most  rapidly,  i.  e.,  at  a  time  about  midway 
between  high  and  low  water.  The  water  in  the  basin  keeps  at  approximately  the  same  level 
as  that  of  the  water  outside.  Flood  corresponds  to  the  rising,  and  ebb  to  the  falling  tide 
within.     E.  g.  the  Golden  Gate,  Cal. 

In  the  second  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum 
value  when  it  is  high  water  or  low  water  without;  for  then  there  is  the  greatest  head  of  water 
for  producing  motion.  Flood  begins  about  three  hours  after  low  water,  ebb  about  three 
hours  after  high  water;  that  is,  slack  water  occurs  at  times  about  midway  between  the  tides. 

In  an  unobstructed  wave,  the  flood  velocity  is  a  maximum  at  about  the  time  of  high 
water,  and  the  ebb  velocity  becomes  a  maximum  near  the  time  of  low  water. 

In  a  stationary  wave,  the  slack  waters  are  almost  simultaneous  with  the  high  and  low- 
waters. 

In  some  bodies  of  water,  particularly  long  channels,  such  as  tidal  rivers,  the  directions 
of  the  currents  are  obviously  governed  by  the  trend  of  the  banks;  but  in  broader  bodies, 
especially  near  the  heads  of  gulfs  and  bays,  the  directions  taken  by  the  particles  of  water 
are  not  easily  explained.  It  is  quite  common  in  such  cases  to  find  no  true  slack  water,  while 
the  direction  of  the  current  shifts  continually  with  the  varying  phases  of  the  tide. 

12.  References, 

The  Tides  and  Kindred  Phenomena  in  the  Solar  System,  by  George  Howard  Darwin,  1898. 
Reports  of  the  British  Association  for  the  Advancement  of  Science,  particularly  1883. 
Proceedings  of  the  Royal  Societ}^  of  London,  particularly  1885  and  1889. 
A  Manual  of  Tidal  Observations,  Maj.  A.  W.  Baird  [London,  Taylor  &  Francis]. 
A  Manual  of  Scientific  Enquiry,  article  "Tides"  [London,  Eyre  &  Spottiswoode]. 
Encyclopsedias  (Britannica,  Metropolitana,  Appleton's,  and  others),  articles  "Tides." 
Thomson's  and  Tait's  Natural  Philosophy,  §§  804-848. 


INTRODUCTION.  25 

Popular  Lectures  and  Addresses,  Sir  William  Thomson,  Vol.  Ill,  article  "The  Tides" 
[London,  Macmillan  &  Co.]. 

Astronomies  (Chambers's,  Vol.  1;  Young's,  and  others). 

Philosophical  Transactions  since  1830;  articles  by  J.  W.  Lubbock,  Rev.  W.  Whewell, 
Sir  G.  B.  Airy,  Sir  William  Thomson,  Prof.  G.  H.  Darwin. 

Reports  of  the  United  States  Coast  and  Geodetic  Survey,  articles  by  Prof.  A.  D.  Bache, 
R.  S.  Avery,  Prof.  William  Ferrel,  and  others;  particularly  1854, 1855, 1856, 1868, 1874, 1875, 
1876,  1878,  1883,  1894,  1897,  and  1900. 

Newton's  Principia,  Book  I,  Prop.  LXVI;  Book  III,  Props.  XXIV,  XXXVI,  and 
XXXVII. 

Laplace's  Traite  de  M^canique  Celeste,  Books  IV  and  XIII. 

Bibliographic  g^n^rale  de  1' Astronomic,  Houzeau  and  Lancaster  [Brussels,  1882],  Vol. 
II,  contains  a  bibliography  of  all  papers  on  the  theory  of  tides  since  the  time  of  Newton. 

List  and  Catalogue  of  the  Publications  issued  by  the  United  States  Coast  and  Geodetic 
Survey,  1816  to  1902,  published  in  1902.     See  under  head  of  Physical  Hydrography. 

EXPLANATION  OF  TABLES. 
ON  THE   PREPARATION,    ARRANGEMENT,    AND   USE   OF  THESE   TIDE   TABLES. 

In  attempting  to  extend  the  tide  tables  to  all  waters,  the  Survey  has  utilized  information 
from  a  variety  of  foreign  sources.  The  chief  of  these  are:  The  Proceedings  of  the  Royal 
Society  of  London,  1885,  1889;  reports  on  the  operations  of  the  Survey  of  India  Depart- 
ment; the  British,  German,  French,  and  other  tide  tables;  observations  and  results 
furnished  to  the  Survej'-  through  our  foreign  consulates;  observations  loaned  on  special 
requests,  and  voluntary  contributions  from  several  hydrographic  surveys.  See  acknowl- 
edgments in  Preface. 

TcMe  1^  pages  iSS^Ji,. — This  table  gives  full  predictions  (that  is,  tabulated  high  and  low 
waters)  for  seventy  stations.  They  have  been  made  by  means  of  the  Ferrel  tide-predicting 
machine  described  in  Appendix  10  of  the  Superintendent's  Report  for  1883.  The  harmonic 
constants  underlying  these  predictions  are  given  in  Table  4,  where  will  also  be  found  the 
lengths  of  the  series  of  observations  analyzed. 

A  note  at  the  bottom  of  each  page  shows  the  kind  of  time  used  and  the  plane  from 
which  the  heights  are  reckoned. 

For  convenience,  the  phases  of  the  moon,  together  with  the  times  of  its  extreme 
distances  and  declinations,  are  given  in  connection  with  the  calendar  of  each  station.  More 
exact  values  will  be  found  in  Tables  7  and  8. 

Table  ^^  pages  325-329. — The  first  three  pages  of  this  table  afford  a  ready  means  of 
finding  the  approximate  height  of  the  tide  at  any  intermediate  time  between  high  and  low 
water  for  those  ports  on  the  Atlantic  coast  of  the  United  States  for  which  full  predictions 
are  given.  This  table  may  be  extended  to  the  subordinate  stations  (given  in  Table  3) 
referred  to  these  principal  stations  by  multiplying  its  values  by  the  ratio  of  mean  ranges, 
provided  the  duration  of  rise  or  fall  is  sensibly  the  same  at  the  subordinate  as  at  the 
principal  station.  Tables  2A  and  2B  have  been  so  designated  in  order  to  avoid  changing 
the  number  of  the  tables  which  follow.  Table  2A  is  an  auxiliary  table  by  means  of  which 
Table  2B  may  be  adapted  to  almost  any  kind  of  tide,  whether  semidiurnal  or  diurnal.  It  is 
believed  that  these  tables  will  be  found  more  satisfactory  than  any  general  tables  which 
have  ever  been  published  heretofore  for  finding  the  height  between  the  times  of  high  and 
low  water. 
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Table  3,  pages  SSO-^S.—ThiB  table  gives  the  following  items: 

First.  A  list  of  about  3,000  tidal  stations  arranged  in  geographic  order;  the  names  of 
the  seventy  stations  of  Table  1  are  printed  in  small  capitals. 

Second.  Their  approximate  geographic  position.  If  we  put  S  and  L  for  the  west 
longitudes  in  time  of  the  standard  time  and  local  meridians,  respectively^  the  correction  to 
chancre  standard  to  local  time  is 

S-L, 
and  the  correction  to  change  local  to  standard  time  is 

L-S, 

Third.  The  standard  or  principal  port  to  which  they  are  referred. 

Fourth.  The  differences  and  ratios  to  be  applied  to  the  predicted  times  and  heights  of 
the  principal  port.  Table  1,  for  obtaining  the  tides  at  any  given  subordinate  poi-t.  The 
tides  so  obtained  are  already  expressed  in  the  kind  of  time  given  in  connection  with  these 
differencejj. 

The  time  differences  are  computed  as  follows: 

Difference  for  time  of  HW=(HWI),,-(HWl),zh/S,qF/S,,+l3V  (zbZ,,qFZ,)+7i,  (12>^  25~). 
Difference  for  time  of  LW=(LWI),,-(LWI),zh>^,qF^,,+li^  (zbZ,,=FA)+7?  (12*^  25"*). 
Single  subscripts  refer  to  the  principal  station,  and  double  subscripts  to  the  subordinate 
station.     The  upper  sign  is  used  for  west  longitude  and  the  lower  one  for  east  longitude. 
Z=the  longitude  of  the  station  in  time. 
A?=the  longitude  of  the  time  meridian  used. 
n=0  when  the  corresponding  tropic  intervals  at  both  stations  are  marked  w^ith  the  same 

letter. 
7i  =  ±l  when  the  corresponding  tropic  intervals  at  the  two  stations  are  marked  with  differ- 
ent letters,  the  sign  giving  the  smaller  result  being  usuall}^  preferred. 
7i=d=2  when  the  tide  is  chiefly  diurnal,  and  the  tropic  intervals  at  the  two  stations  are 
marked  with  different  letters;  also  when  the  two  stations  are  situated  upon  opposite 
sides  of  the  day -line  in  the  Pacific  Ocean. 
Sometimes  when  the  corresponding  height  inequalities  are  small  the  markings  of  the 
tropic  inten^als  at  the  two  stations  are  ignored  in  computing  the  time  difference.     For 
stations  where  the  tide  is  chiefly  diurnal  the  tropic  intervals  are  compared  to  get  the  time 
differences.     If  the  Russian  calendar  is  desired  for   Siberian   or  other  stations,  subtract 
thirteen  days  from  the  dates  given  by  application  of  the  differences. 

If  the  subordinate  station  is  properly  referred,  the  times  of  high  and  low  water  ought 
to  be  correctly  given  b}'  means  of  the  tidal  differences,  and  in  the  kind  of  time  indicated  in 
these  columns,  without  regard  to  the  time  used  for  the  standard  port. 
The  height  differences  are  computed  as  follows: 

Difference  for  height  of  HW=[A.+i  (Mn),J-[i9,+i  (Mn),] 
Difierence  for  height  of  LW=[Z>,,-i  (Mn),j-[i>,-i  (Mn)j 
where  D^  and  D^,  are  the  depressions  below  mean  sea  level  of  the  planes  of  reference  at  the 
standard  and  subordinate  ports,  respectively,  as  given  in  Table  3. 

The  heights  of  the  tides  are  referred  to  one  of  three  planes  of  reference:  Mean  low 
water,  mean  lower  low  water,  and  mean  low  water  springs,  §  9. 

The  differences  may  be  used  without  material  error  onl}"  when  the  i-atio  of  ranges  is  not 
far  from  unity.  The  heights  thus  obtained  are  reckoned  from  the  plane  of  reference  indicated 
in  the  difference  columns,  no  matter  what  plane  has  been  used  for  the  predictions  at  the 
standard  port.  The  approximate  depression  of  this  plane  below  mean  sea  level  is  given  on 
the  opposite  page,  in  the  third  column  from  the  last. 
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In  no  case  should  the  height  diflferences  be  used,  except  for  veiy  rough  results,  where 
the  ratio  of  ranges  differs  as  much,  sa}'',  as  25  per  cent  from  unity.  By  multiplying  the 
predicted  heights  of  high  and  low  waters  at  the  standard  port  b3''the  ratio  of  ranges,  a  much 
better  estimation  of  the  heights  at  the  subordinate  station  can  always  be  obtained.  When 
the  ratios  are  used,  the  resulting  heights  will  be  reckoned  from  the  plane  of  reference  used 
for  the  standard  port,  and  its  relation  to  mean  sea  level  at  the  subordinate  port  can  be  found 
by  multiplying  the  corresponding  value  for  the  standard  port,  whicli  is  given  at  the  foot  of 
each  page  of  predictions,  by  the  ratio  of  ranges,  as  shown  in  the  example  beyond. 

Fifth.  Lunitidal  intervals,  mean  and  tropic.  See  §§  1,  8,  9,  and  10.  The  tropic 
lunitidal  intervals  marked  a  are  to  be  added  to  the  time  of  the  moon's  upper  transit  for  north 
declination,  and  to  the  lower  transit  for  south  declination  of  the  moon;  those  intervals  marked 
h  are  to  be  added  to  the  time  of  the  moon's  upper  transit  for  south  declination,  and  to  the 
lower  transit  for  north  declination  of  the  moon.  It  is  to  be  noted  that  the  values  given  are 
for  tropic  higher  high  and  lower  low  water,  and  not  for  the  tropic  lower  high  and  higher 
low  water.  To  obtain  such  an  interval  approximately,  change  the  letters  a  and  h  and  find  an 
interval  as  much  greater  than  the  mean  interval  as  the  given  tropic  interval  is  less.  (See 
page  22.) 

Sixth.  Ranges  of  tide:  Mean,  spring,  neap,  and  great  tropic.  See  §§8,  9,  and  10.  In 
some  localities  the  tide  is  chiefl}"  diurnal — that  is,  usually  only  one  high  and  one  low  water 
occur  in  twenty -four  hours;  for  such  places  the  columns  for  mean  intervals  and  ranges  are 
either  left  vacant,  or  else  the  given  values  have  been  inclosed  in  brackets.  The  bracketed 
values  are  for  the  semidiurnal  part  of  the  tide,  and  generallj:  occur  in  nature  only  for  a  day 
or  two  while  the  moon  is  near  the  equator. 

Seventh.  Tropic  diurnal  inequalities  in  height.     See  §  8. 

Eighth.  Tropic  range  and  interval  of  the  diurnal  portion  of  the  tide.  The  interval  is 
reckoned  from  an  upper  north  or  a  lower  south  transit.  It  is  hoped  that  the  interval  column, 
now  largel}^  vacant,  ma}^  eventually  be  filled  out,  thus  enabling  one  to  trace  the  progress  of 
the  diurnal  wave  over  the  earth's  surface.  . 

Ninth.  The  position  of  the  plane  of  predictions  and  of  the  tropic  lower  low  water  with 
respect  to  mean  sea  level.  The  former  is  of  use  in  comparisons  between  observations  and  the 
predictions  which  are  obtained  b}^  applying  the  differences  for  heights,  as  the  local  mean  sea 
level  can  be  approximately  deteniiined  from  a  few  readings  of  the  tide  staff.  The  latter,  in 
connection  with  the  data  given  in  the  other  columns,  enables  one  to  construct  a  type  cuiTe 
for  the  locality  similar  to  that  given  in  paragraph  8. 

Tenth.  The  variation  of  the  compass  for  the  year  1904. 

Items  here  numbered  five  to  nine  (i.  e.,  the  right-hand  page  of  Table  3)  are  intended  for 
such  nonharmonic  quantities  as  best  describe  the  tide,  showing  its  character,  magnitude, 
relation  to  the  moon's  transits  and  to  mean  sea  level.  See  Fig.  2,  §  8.  The  tidal  differences 
and  ratios  are  dependent  upon  these  quantities. 

This  table  is  at  present  ver}'  imperfect,  owing  to  a  want  of  properly  distributed 
observations  upon  which  to  base  conclusions  and  to  a  want  of  time  in  which  to  utilize  the 
observations  already  at  hand.  Improved  values  will  be  substituted  from  3^ear  to  year 
wherever  the  present  ones  may  prove  to  be  erroneous,  and  all  persons  are  urged  to  send 
inforaiation  for  correcting  these  Tide  Tables  to  the  Superintendent,  Coast  and  Geodetic 
Survey,  Washington,  D.  C,  U.  S.  A. 

TalAe  li,  jpcujes  JM-W * — ^This  table  gives  the  amplitudes  and  epochs  of  the  harmonic 
constants  used  in  making  the  predictions  for  the  principal  tidal  stations,  together  with  the 
lengths  of  the  series  of  observations  used  in  their  determination  and  the  sources  from  whicli 
they  were  obtained. 
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Table  5,  p<ige8  44^-449. — ^This  table  gives  the  variations  in  mean  sea  level  due  to  the 
annual  and  semiannual  components  for  such  of  the  ports  for  which  full  predictions  are  given 
as  our  information  permits.     This  table  gives  the  value  of 

Sa  cos  (A-Sa^)+S.sa  cos  (2A-Ssa^) 
or  the  height  of  the  mean  sea  level  at  any  time  above  the  mean  vsea  level  for  the  year;  h  is 
the  mean  longitude  of  the  sun  =  (^f)°xday  of  year— 80^;  Sa,  Sa*^  are  the  amplitude  and 
epoch  of  the  annual  component,  and  Ssa,  Ssa^  the  same  for  the  semiannual  component,  the 
values  of  which  are  given  in  Table  4. 

The  heights  in  thesjB  Tide  Tables  have  been  reckoned  from  some  mean  plane  which  is 
regarded  as  fixed  throughout  the  year,  but  the  changes  in  surface  level  due  to  season  of  the 
year  arising  from  meteorological  caused  are  given  in  Table  5  for  the  first  and  sixteenth  of 
each  month.  For  instance,  at  St.  Johns,  Newfoundland,  from  November  to  February  the 
sea  is  above  itis  mean  level,  and  from  April  to  September  it  is  below  its  mean  for  the  whole 
year. 

Table  6^  pages  4^0-451^  gives  the  Greenwich  mean  civil  time  of  the  transit  of  the  moon 
across  the  meridian  of  Greenwich,  together  with  the  equation  of  time  for  Greenwich 
apparent  noon. 

To  adapt  this  table  to  the  local  time  of  another  meridian,  add  2.1  minutes  (or  more 
accurately,  the  tabular  hourly  difference)  for  each  hour  or  15^  of  loest  longitude,  and  subtract 
the  same  for  east  longitude.  To  convert  this  result  into  standard  time,  add  L—S^  or  to 
express  the  result  directly  in  standard  time,  add 

1.035  L-S 
where  L  and  S  are  the  west  longitudes  in  time  of  the  local  meridian  and  of  the  time 
meridian,  respectively. 

Tables  7  and  <9,  j>age  452,  give  the  Greenwich  mean  civil  times  of  the  moon's  phases, 
extreme  distances,  and  declinations.  To  adapt  these  tables  to  any  other  meridian  than  that 
of  Greenwich,  siiitract  the  longitude  in  time  when  it  is  west  and  add  it  when  east.  To 
express  the  result  in  standard  time,  S,  subti-act  S  hours  from  the  tabular  values. 

Table  P,  pages  453-4^2. — This  table  gives  the  direction  and  velocity  of  the  current  at 
certain  stations  on  the  Atlantic  coast  of  the  United  States  for  three  hours  before  and  three 
hours  after  high  and  low  water.  Current  diagrams  have  been  prepared  in  the  Tidal  Division 
of  this  Office,  showing  the  currents  in  Boston  Harbor,  Nantucket  and  Vineyard  Sounds,  New 
York  Harbor,  Delaware  Bay,  and  Chesapeake  Bay.  The  predicted  times  of  every  slack 
water  in  the  year  1904  are  given  for  Seymour  Narrows,  B.  C,  and  Sergius  Narrows,  Alaska. 
Some  brief  notes  are  also  added  in  regard  to  the  times  of  slack  current  at  a  few  other  places 
on  the  Pacific  coast.     See  examples  7-12,  pages  35-37. 

Table  10^  pages  4^3-508, — ^This  table  gives  the  mean  local  civil  time  of  the  rising  and 
setting  of  the  sun's  upper  lirnb  for  every  fifth  day  of  the  year,  and  practically  for  all  latitudes 
from  the  equator  to  either  pole.  The  observer's  eye  is  supposed  to  be  15  feet  above  the  sea 
level  or  above  the  plane  of  land.  The  table  was  computed  by  applying  the  equation  of  time 
to  the  hour  angle  given  by  the  formula 


in  which 


^     cos  C  sin  9>  sin  (^  _  -.      .  .       «. 

cos  t  = ^   \„  ji —  =  cos  C  sec  a>  sec  a  —  tan  <p  tan  a, 

cos  (p  cos  o  ^  ^  ^ 

t  =  the  hour  angle  of  the  sun; 

9>  =  the  latitude  of  the  station  (+  if  north,  —  if  south); 
6  =  the  sun's  declination  (+  if  north,—  if  south); 
C  =  the  sun's  zenith  distance  =  90^  56' 09"  =  90^  +  r  +  s-7c  +  d, 
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where 


r  —  the  refraction  in  the  horizon  =  36'  29" 

B  =  the  sun's  semidiameter  =  16  01 

n  =  the  sun's  horizontal  parallax  =   0  09 

d~  the  dip  of  the  horizon  for  a  height  of  15  feet  =   3  48 

The  particular  values  of  the  declination  used  were  obtained  in  the  following  way:  A 
mean  of  the  sun's  declination  at  Greenwich  apparent  noon  for  the  same  dates  between 
March  1,  1901,  and  March  1,  1905,  was  taken  for  every  fifth  day;  also  a  mean  value  for  the 
variation  in  declination  for  one  hour  was  found  in  the  same  way.  From  these  quantities  a 
mean  value  of  the  declination  for  six  hours  before  and  six  hours  after  Greenwich  apparent 
noon  was  found  for  each  date.  The  former  were  used  as  the  values  of  the  declination  for 
computing  the  times  of  sunrise,  and  the  latter  for  computing  the  times  of  sunset.  A  mean 
value  for  the  equation  of  time  was  found  similarly  for  the  same  dates  and  applied  to  the 
values  obtained  by  the  formula. 

The  times  of  sunrise  and  sunset  are  exact  for  the  given  declinations.     If  accuracy  is 
desired,  enter  the  table  with  the  declination  as  an  argument,  interpolating  when  necessary. 
A  table  of  this  kind,  using  dates  as  an  argument,  will  not  apply  equally  well  to  all  years,  but 
the  ''Approximate  date  "of  these  tables  will  rarely  be  a  whole  day  too  early  or  too  late. 
Hence,  it  will  usually  suffice  to  enter  the  table  with  the  date  as  an  argument,  thus  avoiding 
the  necessity  of  ascertaining  the  sun's  declination.     The  error  resulting  from  using  the 
approximate  date  as  the  true  one  varies  with  the  season  of  the  3^ear,  for  near  the  solstices  it 
will  be  practically  nothing  for  all  ordinarj^  latitudes,  and  near  the  equinoxes  it  ma}"  in 
extreme  cases  be  as  much  as  two  minutes  in  latitude  50^. 
The  critical  declinations  for  failure  to  rise  or  set  were  obtained  by  the  following  fonrmlas: 
Failure  to  rise  when  (J  =  =f  90^  56'  09"  +  <p 
Failure  to  set  when  ^=±89^  03'  51"  -  (p 
the  upper  sign  being  used  for  north  latitudes  and  the  lower  for  south. 

Whenever  the  sunlight  exceeds  twenty -four  hours  the  limiting  dates  are  given  between 
which  any  portion  of  the  sun,  however  small,  remains  visible,  and  the  corresponding  dates 
are  also  given  whenever  the  sun  remains  entirely  invisible  for  more  than  twenty-four  hours. 
The  dates  were  obtained  by  means  of  the  mean  values  of  the  declination  and  are  therefore 
only  approximate. 

The  duration  of  sunlight  ma}'  be  found  by  adding  12*^  to  the  time  of  setting  and  sub- 
tracting the  time  of  rising  from  the  sum.  The  difference  in  the  duration  of  sunlight  for  the 
forenoon  and  afternoon  of  the  same  day,  which  sometimes  amounts  to  more  than  half  an  hour, 
is  twic«  the  equation  of  time,  slightly  modified  by  the  sun's  motion  in  declination  between 
rising  and  setting. 

The  sun's  zenith  distance,  C=90^  56'  09",  was  taken  as  constant,  for  the  variation  of 
refraction  in  the  horizon  is  the  only  element  which  might  produce  a  sensible  change  in  the 
time  of  rising  or  setting,  and  it  is  impossible  to  estimate  these  variations  in  advance. 
Fortunately,  however,  there  will  rarely  be  any  material  error  in  the  table  from  this  source, 
for  even  under  the  most  extreme  changes  in  atmospheric  temperature  and  pressure,  refraction 
in  the  horizon  can  not  vary  more  than  about  8'  on  either  side  of  its  mean  value,  which  at  the 
time  of  the  local  summer  solstice,  when  its  greatest  possible  effect  is  produced,  would  make 
only  a  few  seconds'  difference  in  time  of  rising  or  setting  near  the  equator,  the  correction 
becoming  a  whole  minute  in  latitude  48^,  two  minutes  in  latitude  61^,  and  in  higher  latitudes 
the  effect  rapidly  increases  as  the  pole  is  approached.  Hence,  as  the  usual  variations  in 
refraction  are  much  less  than  the  above,  it  is  believed  that  the  table  will  generally  be  found 
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correct  to  the  nearest  minute  for  all  usual  latitudes,  but  may  occasionally  be  out  from  three 
to  five  minutes  or  more  in  very  high  latitudes. 

TahU  11^  page  50^, — This  table  gives  the  reduction  of  local  mean  time  to  standard 
meridian  time.  Whenever  standard  time  is  used,  the  valu^  given  in  Table  10  must  be 
corrected  by  the  diflFerence  of  longitude  in  time  between  the  station  and  its  standard 
meridian,  by  means  of  Table  11. 

EXAMPLES   OF  THE  USE  OF  TABLES. 

Tables  1,  3,  and  6,  Examples  1  to  6. 

Example  1. — Find  the  times  and  heights  of  high  and  low  waters  at  Pulpit  Harbor,  Me. , 
August  12,  1904. 

For  the  State  of  Maine  the  index  refers  to  page  338,  indicating  the  beginning  of  the 
portion  of  Table  3  in  which  Pulpit  Harbor  is  found  in  its  geographic  sequence.  The  standard 
port  for  reference  is  there  seen  to  be  Boston,  page  63. 


Standard  time. 

Height. 

Page    fi5.  First  LW  at  Boston,  AueuPt  12,  1904 

h. 

5 

-  0 

m. 
31 
36 

Feet. 
-  2.0 
0.0 

Page  340.  LW  differences  for  Pulpit  Harl)or 

First  LW  at  Pulpit  Harbor,  August  12,  1904 

4 

55 

-  2.0 

Page    65.  First  HW  at  Boston,  August  12,  1904 

11 
-  0 

40 
33 

10.8 
+  0.3 

Page  iJ40.  HW  differences  for  Pulpit  Harlx)r 

First  HW  at  Pulpit  Harbor,  August  12,  1904 

Page    65.  Second  LW  at  Boston,  August  12, 1904 

11 

07 

11.1 

17 
-  0 

50 
36 

-  L4 
0.0 

Page  340.  LW  differences  for  Pulpit  Harbor 

Second  LW  at  Pulpit  Harbor,  August  12,  1904 

Page    65.  First  HW  at  Boston,  August  13, 1904 

17 

14 

~  1.4 

0 
-  0 

04 
33 

11.6 

Page  340.  H W  differences  for  Pul^t  Harbor 

-1-0.3 

Second  H  W  at  Pulpit  Harbor,  August  12,  1904 

23 

31 

11.9 

0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all  greater 
are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
23^  31°*  is  11^  31"*  p.  m. 

If,  for  any  reason,  local  time  is  desired,  it  may  be  obtained  from  the  column  of  Table  3 
headed  ''Longitude  in  time"  by  subtracting  this  longitude  for  the  station  from  the  standard 
time  meridian  and  applying  this  difference,  according  to  sign,  to  the  predictions  given  by 
these  tables.  For  instance,  the  standard  time  meridian  at  Pulpit  Harbor  is  5**,  and  the 
local  longitude  is  4^36°*;  hence  5**  — 4**  36'"=  +  2Jr"*  is  the  correction  to  change  standard 
to  local  time  at  Pulpit  Harbor.  But  it  must  be  borne  in  mind  that  local  time  is  rarely  used 
in  the  United  States. 

Example  '2 — Rough  predictmis  vjtthfmt  the  me  of  Table  1. — Find  the  approximate  times 
and  heights  of  high  and  low  waters  at  Pulpit  Harbor,  Me. ,  for  the  date  given  in  Example  1^ 
without  making  use  of  Table  1. 

At  this  station  the  diurnal  and  phase  inequalities  being  comparatively  small,  the  approx- 
imate times  of  the  tides  may  be  obtained  by  adding  the  lunitidal  intervals,  Table  3,  line  24, 
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page  341,  to  the  moon's  local  transits,  but  for  convenience  Greenwich  transits,  Table  6,  will 
be  used  directly,  and  the  lunitidal  intervals  adapted  to  them  by  adding,  once  for  all, 

1.035X-6' 

(See  ''Explanation  of  tables,"  page  28.)     For  Pulpit  Harbor  this  is 

(1.035X4\6)-5»»=-0»».24=-14°». 
.  •  .  Adapted  HVVI=11»^  02"-14°>=10»'  48» 
Adapted  LW1=  4»»  49°»-14«'=  4»»  36"'. 


Page  461.  Moon's  transits,  August  12,  1904 

h.     m. 

(0    29) 
10    48 

h.     m. 
12    57 
10    48 

Adapted  HWI 

Standard  times  of  HW*s,  Aujrast  12,  1904 

11     17    1        23    45 

Paee461.  Moon's  transits.  August  12,  1904 

(0    29)  1        12    67 
4    36    1          4    36 

Adapted  LWI 

Standard  times  of  LW's,  August  12,  1904 

6    04             17    .S2 

From  Table  3  (pp.  340-341,  line  24)  we  find  Mn=9.9  feet,  and  that  the  plane  of  reference 
is  mean  low  water.  The  time  and  height  of  tides,  August  12,  thus  roughly  predicted, 
would  be 

5  :04        11  :17        17  :32        23  :45  (a) 

0.0  9.9  0.0  9.9 

The  above  example  is  given  for  the  puipose  of  illustrating  the  use  of  a  table  of  the 
moon's  transits  as  a  ready  means  for  making  approximate  predictions  for  any  year.  For 
the  year  of  the  tide  tables  the  method  is  not  recommended,  the  preceding  or  following  being 
easier  of  application  and  generally  more  exact. 

Example  S, — Find  the  times  and  heights  of  high  and  low  waters  at  Mare  Island  Light, 
California,  January  16,  1904. 

For  the  State  of  California  the  index  refers  to  page  378,  indicating  the  beginning  of  the 
portion  of  Table  3  in  which  Mare  Island  Light  is  found  in  its  geographic  sequence.  The 
standard  port  for  reference  is  there  seen  to  be  San  Francisco  Entrance,  page  147. 


Standaid  time. 

Height. 

Page  147.  Second  HW  at  San  Francisco,  January  15, 1904.. 
Page  380.  H  W  difference  for  Mare  Island  Light 

h.     m. 

23    35 

+  1    50 

Feet 
4.6 
ratio  1. 27 

First  HW  at  Mare  Island  Light,  January  16,  1904  .. . 

Page  147.  First  LW  at  San  Francisco,  January  16,  1904 .... 
Page  380.  LW  difference  for  Mare  Island  Light 

1    25     ;              5.8 

4    00 
+  2    11 

3.0 
ratio  1. 27 

First  LW  at  Mare  Island  Light,  January  16,  1904.... 

Page  147.  First  HW  at  San  Francisco,  January  16,  1904.... 
Page  380.  H W  difference  for  Mare  Island  light 

6    11 

3.8 

10    19 
-f  1    50 

5.8 
ratio  1 .  27 

Second  HW  at  Mare  Island  Light,  January  16, 1904. . 

Page  147.  Second  LW  at  San  Francisco,  January  16,  1904  .. 
Page  380.  LW  difference  for  Mare  Island  Light 

12    09    !              7.4 

17    08              -0.8 
+  2    11         ratio  1.27 

Second  LW  at  Mare  Island  Light,  January  16, 1904.. 

19    19    '          -1.0 

! 
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The  ratio  is  used  instead  of  the  height  diflferences  (see  Table  3  and  p.  27)  because  the 
range  of  tide  at  Mare  Island  Light  differs  considerably  (viz,  27  per  cent)  from  the  range  at 
San  Francisco. 

Example  ^ — A  mwe  accurate  method  for  detetmtining  the  height  of  the  tide  at  a  aeoonda^^y 
station, — Find  the  heights  of  high  and  low  waters  at  Mare  Island  Light,  California,  for  the 
date  given  in  Example  3. 

It  often  happens  that  the  ratio  of  ranges  of  the  diurnal  wave  for  the  principal  and 
subordinate  stations  is  not  equal  to  the  ratio  of  their  mean  ranges.  This  implies  that  the 
types  of  the  tides  at  the  two  places  are  not  exactl}^  similar.  The  following  method,  which 
is  somewhat  more  elaborate  than  the  one  just  exemplified,  should  be  used  if  more  carefully 
predicted  heights  are  required: 

(a)  Find  the  times  of  the  required  tides  as  in  the  above  example,  and  then  copj''  the 
heights  from  the  predictions  for  the  standard  port,  beginning  and  ending  so  as  to  include  at 
each  end  one  high  and  one  low  water  before  and  after  the  required  heights;  for  distinction 
these  extra  heights  may  be  inclosed  in  brackets. 

(b)  From  Table  3  take  out  the  following  quantities,  the  notation  used  here  being 
temporary: 

rj=the  ratio  of  ranges. 
__  tropic  range  diurnal  wave  secondary  station. 
*"* tropic  range  diurnal  wave  primary  station. 
2>^= depression  below  mean  sea  level  of  reference  plane  at  the  standard  port. 
2>^^=:  depression  below  mean  sea  level  of  reference  plane  at  the  subordinate  port 

(c)  The  high  and  low  water  inequalities  (HWQ),  (LWQ),  given  in  Table  3,  are  for  the 
tropic  tides^  and  will  not  apply  to  other  tides.  To  find  the  high-water  inequalitj'^  (HW  ineq.) 
for  any  high  water  take  the  mean  difference  between  its  height  and  that  of  the  preceding  and 
following  high  waters  of  (a),  and  then  multiply  it  by  i  (r^— rj  of  (b);  the  low-water  inequality 
(LW  ineq.)  is  found  in  a  similar  manner,  and  multiplied  by  the  same  factor.  The  inequality 
obtained  b}"  comparing  a  higher  high  water  with  the  lower  high  waters  on  either  side  of  it 
may  be  marked  (HW  ineq.)^,  and  the  inequality  of  which  the  lower  high  water  is  the  middle 
height  may  be  marked  (HW'  ineq.)b.  Similarly  the  low-water  inequalities  are  designated 
(LW  ineq.)a,  and  (LW  ineq.)b,  for  the  lower  low  waters  and  higher  low  waters,  respectively. 

(d)  The  required  heights  are  then  given  by  the  following  equations,  where  single  sub- 
scripts refer  to  heights  at  the  standard  and  double  subscripts  to  heights  at  the  subordinate 
or  required  station :  ^ 

(HHW)„=[(HHW)-i>>,-(HWineq.).+i>„ 
(LHW),,  =[(LHW),-Z>Jr,+(HW  ineq.)b+A- 
(LLW)„  =[(LLW),  -Z>Jr,+  (LW  ineq.).+i>„ 
(HLW)„  =  [(HLW),  -i>Jr.-  (LW  ineq.)b+A- 

Applj'ing  the  above  to  the  given  example  for  Mare  Island  Light,  the  computation  is  as 
follows: 

(a,)  The  heights  from  page  147,  for  San  Francisco  Entrance,  are: 

Jan.  15,  1904, [6.8  -0.5]  4.6 

Jan.  16,  1904,  3.0  6.8  -0.8  — 
Jan.  17,  1904,  [4.6  3.0]  —  — 

(b,)  The  ratio  of  ranges  is  given  on  page  380,  line  48,  as  r,=1.27;  to  find  r„  observe 
on  page  381,  line  48,  that  the  tropic  range  diurnal  wave  for  Mare  Island  is  4.6,  and  line  20, 
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4.5 
pajrc  381,  for  San  Fi'ancisco  Entrance,  the  corresponding  value  is  4.0,  hence  r^^  j^-.  =1.12; 

on  the  same  lines  we  find  7>^=3.2,  and  D,,=d.S.  Of  the  unbracketed  heights,  4.6  is  the 
LIIW,  3.0  the  HLW,  5. 8  the  HHW,  and  - 0.8  the  LLW.  Taking  the  mean  of  the  differences 
between  each  of  these  and  the  preceding  and  following  tide  of  same  phase,  we  obtain  the 
inequalities  as  shown  below. 


(c,)  The  high-water  inequalities  are: 

5.8-4.6=1.2  for  LHW 
0.8-4.6=1^  for  LHW 
Mean      =1.20  for  LHW 
Factor    =.075=^  (r^— rj) 
Product=0.1     =(HW  ineq.)b 

The  low-water  inequalities  are: 

8.0-(-O.5)  =  3.5  for  HLW 
3.0-(-0.8)  =  3^  for  HLW 
Mean  =3.65  for  HLW 

Factor  =  ^075 =i  (r^-r^) 

Product        =0.3     =(LW  ineq.)^, 


5.8-4.6=1.2  for  HHW 
5.8-4.6=1^  for  HHW 
Mean      =L2  for  HHW 
Factor    =  .075  =  ^  (r^-r,) 
Product  =0. 1     =  (H W  ineq.)^ 


3.0-(-0.8)=3.8  for  LLW 
3.0-(-0.8)  =  3^  for  LLW 
Mean  =3.80  for  LLW 

Factor  =  ^^7^=*  (r^-r,) 

Product       =0.3     =(LW  ineq.)a 


(d^)  The  required  heights  at  Mare  Lsland  Light  are  therefore: 

(LHW),,=  (4.6~3.2)xL27+0.1+3.8=  L8+3.9=  5.7  feet. 
(HLW),,=  (3.0-3.2)Xl.27-0.3+3.8=  -0.3+3.5=  3.2  feet. 
(HHW),,=  (5.8-3.2) XL27-0.1+3.8=  3.3+3.7=  7.0  feet. 
(LLW),,  =(-0.8-3.2) XL27+0.3+ 3.8=  -5.1+4.1=  -LO  feet. 

The  heights  by  this  process  are  reckoned  from  the  plane  given  at  the  head  of  the  col- 
umns of  differenc(\s  for  heights  in  Table  3,  which  in  this  case  is  the  mean  of  the  lower  low 
waters.  In  Table  5  are  given  the  variations  of  mean  sea  level  at  many  of  the  principal  ports, 
from  which  one  may  roughly  estimate  the  correction  due  to  season  of  the  year  at  the  subor- 
dinate port.  For  the  above  example  this  correction  happens  to  be  nearly  zero,  but  when  it 
l)ecoines  significant  it  affects  all  heights  alike. 

FJj'ainple  5 — Rough  jyredict tons  without  the  use  of  Table  1, — Find  the  approximate  times 
and  heights  of  high  and  low  waters  at  Mare  Island  Light,  Cal.,  for  the  date  given  in 
Example  3. 

At  this  station  thcj  diurnal  inequality  is  large,  especially  when  the  moon  is  far  from  the 
equator,  as  it  is  upon  January  16,  1904.  For  such  dates  the  times  of  tide  become  approxi- 
mately known  by  adding  the  tropic  intervals,  properly  adapted,  as  in  Example  1,  to  the 
Greenwich  transits.  Table  6. 


Adapted  tropic  HHWI=0 

Adapt^l  tropic  LLWI=7 

Adapted  I nVI  =  l 

A<lai)ted  LWI=7 

Adapted  tropic  LH\VT=2Xl 

Adai)ted  tropic  }ILWI=2X7 


w.     h. 

m.    h. 

m. 

104  0 

26=0 

36/> 

2^)f0 

26=7 

556 

05  i  0 

26=1 

31 

15  fO 

26=7 

41 

31-0 

36=2 

2(><i 

41-7 

55=7 

27a 

24200—03- 


-3 
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rage  450.  Moon's  transits,  January  15,  16,  1904 (22    47) 

Adaptetl  tropic  H WI's 2    26a 


Standard  time  of  HW's,  January  16,  1904. 


1     13 


Page  450.  Moon's  transits,  January  15,  16,  1904 1     (22    47 ) 

Adapted  tropic  LWI's |        7    27« 


Standard  time  of  LWs,  January'  16,  1904. 


6    14 


11     12 
7    556 


19    07 


Table  3,  page  381,  line  48,  gives  1.7  and  4.1  feet  for  the  tropic  diurnal  inequality  in  HW 
and  LW,  respectively,  and  4.7  feet  for  mean  range.  Consequent!}'  the  higher  high  water 
should  be  about  one-half  the  tropic  diurnal  inequality  higher  than  mean  HW,  and  the  lower 
high  water  as  much  lower.     So  for  the  low  waters.     The  heights  of  the  four  tides  referred 

to  mean  low  water  are: 

M.  Ft.  Ft. 
HHW=4.7-i-0.8=  5.5, 
LHW=:4.7  -0.8=  3.9, 
HLW=  0+2.0=  2.0, 
LLW=    0-2.0= -2.0 

The  predictions  obtained  from  Table  1  are  referred  to  the  mean  of  the  lower  low  waters, 

which  is,  bv  55  9, 

4.1  ,  .04  (7.6    4.7)'_..  . 
3  "^         4.1 

feet  below  mean  low  water.     The  heights  just  obtained  are,  when  referred  to  this  plane  and 
arranged  in  the  order  of  occurrence, 

LHW=5.4  feet,  nLW=3.5  feet,  HHW=7.0  feet,  LL\V=    0.5  foot. 

Example  6. — Find  the  times  and  heights  of -high  and  low  water  at  Shiljayama,  Japan, 
March  26,  1904. 

For  Japan  the  index  refers  to  page  396,  indicating  the  beginning  of  the  j)oi'tion  of  Table 
3  in  which  Shibayama  is  found  in  its  geographic  sequence.  The  standard  port  for  reference 
is  there  seen  to  be  San  Francisco  Entrance,  page  147. 


Page  147.  Second  LW  at  San  Francisco,  March  26,  1904 . 
Page  398.  L W  difference  for  Shibayama 


Fin?t  LW  at  Shibayama,  March  26,  1904 


Page  147.  Second  HW  at  San  Francisco,  March  26,  1904. 
Page  398.  II W  difference  for  Shibayama 


standard  time. 


13     18 
-  9    53 


3     25 


20    20 
-10    17 


Heiifht. 

Feet. 
0.2 
ratio  0. 13 


0.0 


4.6 
ratio  0. 13 


First  H  W  at  Shibavama,  March  26,  1904 

10 

03 

0.6 

Page  147.  Firnt  LW  at  San  Francisco,  ^March  27,  1904 

1 
-    9 

38 
53 

2.6 

Page  398.  LW  difference  for  Shibayama 

ratio  0. 13 

Second  LW  at  Shibayama,  Mardi  26,  1904 

15 

46     1 

0.3      1 

Page  147.  First  H  W  at  San  Francisco,  Martrh  27,  1904 

7 
-10 

37 
17    ' 

5.3      ' 

Page  398.  H  W  difference  for  Shibayama 

ratio  0. 13    • 

Second  li  W  at  Shibayama,  March  26,  1904 

21 

20 

0.7 
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These  predictions  for  Shibayama  are  in  Cosmopolitan  or  Standard  time  of  the  one  hundred 
and  thirty -fifth  meridian  east,  and  the  date  requires  no  alteration,  because  the  one  station  is 
east  of  the  day  line  and  the  other  is  west.  In  predicting  tides  from  the  moon's  transits  (see 
examples  1,  2),  /.Vand  L  for  Shiba^^ama  become  negative— i,  e.,  they  are  reckoned  eastward; 
if  taken  otherwise,  the  change  of  date  introduced  by  going  westward  from  Greenwich  to 
Shibayama  would  have  to  be  allowed  for. 

The  heights  are  reckoned  from  the  plane  of  mean  lower  low  water,  because  they  arc 
proportional  to  those  at  San  Francisco. 

It  may  be  noted  that  wherever  height  diiferences  are  used  the  heights  obtained  are 
supposed  to  be  referred  to  the  plane  of  reference  given  in  the  columns  of  height  differences, 
Table  3;  but  when  ratios  are  used  the  plane  of  reference  at  the  subordinate  station  has  the 
same  definition  with  respect  to  the  tides  as  has  the  plane  used  at  the  principal  station. 

Table  9 — Current  Tables,  Examples  7  to  12. 

Example  7, — Find  the  direction  and  velocity  of  the  current  in  mid-channel  south  from 
Clark  Island,  Portsmouth  Harbor,  at  noon,  June  1),  1904. 

From  the  current  table,  page  J:53,  we  find  that  the  currents  in  this  vicdnit}^  are  referred 
to  the  tides  at  Portland,  the  predictions  for  which  begin  on  page  59. 

Upon  referring  to  these  predictions  it  is  seen  that  noon,  June  9,  is  about  one  hour  before 
Portland  low  water.  The  current  table,  for  station  (5),  page  453,  shows  that  at  such  a  time 
the  direction  of  the  current  is  N.  84^  E.,  and  that  its  velocity  is  2.3  knots. 

Example  S, — Find  the  times,  referred  to  the  Boston  tides,  of  slack  water  and  of 
strength  of  current  in  South  Channel  1.2  miles  N.  85°  E.  from  Deer  Island  Light,  Boston 
Harbor. 

To  find  the  times  of  slack  with  regard  to  high  or  low  water,  observe  where  the  current 
table,  for  station  (1),  page  454,  shows  a  sudden  change  of  direction,  which  is  between  0  and 
1  hours  after  HW,  and  0  and  1  hours  after  LW  at  Boston.  In  the  first  instance  the 
velocities  are  0.1  and  0.8  knot,  which  are  to  each  other  as  1  to  8,  so  that  if  the  60  minutes 
between  0  and  1  hours  are  divided  into  1  +  8  =  9  parts,  one  of  these  parts,  or  about  7 
minutes,  is  the  time  elapsing  to  the  middle  of  the  slack.  This  slack  occurs,  therefore,  at 
{)^  07"'  after  HW,  which  shows  that  it  is  the  slack  before  ebb.  Near  the  second  slack  the 
velocities  are  as  1  to  9,  so  that  if  60  minutes  are  divided  into  1  +  9  =  10  parts,  one  of 
these,  or  6  minutes,  represents  the  time  in  excess  of  0  hours  after  LW  to  the  slack  before 
flood,  which  occurs,  therefore,  at  0*^  06'"  after  LW. 

To  find  the  times  of  strength  of  flood  or  ebb  with  regard  to  high  or  low  water  is  not 
quite  so  simple  as  the  preceding;  but  for  most  pui-poses  it  will  suSice  to  determine  these 
times  very  approximately  by  a  mere  inspection  of  the  tables  to  note  where  the  greatest 
velocities  occur.  Thus,  for  this  example,  the  strength  of  flood  is  readily  seen  to  be  about 
'i^  05™  before  HW  and  the  strength  of  ebb  about  2**  40"*  before  LW.  More  exact  deter- 
minations of  these  times  can  be  made  by  plotting  the  velocities  upon  profile  paper. 

The  above  times  of  slack  and  strength,  with  regard  to  the  times  of  high  and  low  water 
at  l^ston,  may  be  regarded  a,s  constints  for  this  station,  for  the  table  does  not  enable  us  to 
take  into  account  the  small  fluctuations  which  these  values  undergo  during  a  lunation.  In 
order  to  turn  these  relative  times  into  actual  times  for  any  given  date,  proceed  as  in 
Example  10. 

EvampU  9. — Find  the  times,  referred  to  the  New  York  tides,  of  slack  water  and  of 
strength  of  current  at  The  Narrows,  New  York  Harbor. 
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To  find  the  times  of  slack,  with  regard  to  high  or  low  water,  note  on  the  diagram,  page 
4:67,  where  the  curves  called  ''slack  before  flood"  and  ''slack  before  ebb"  cross  the 
horizontal  line  opposite  "The  Narrows."  For  slack  before  flood  this  will  be  found  to  be 
about  2*^  SO'"  after  LW,  and  for  slack  before  ebb  about  I*'  25™  after  HW  at  New  York. 

The  times  of  strength  of  flood  and  ebb  are  obtained  from  the  diagram  in  a  similar  way, 
and  are  for  strength  of  flood  about  1*"  25"  before  HW,  and  for  strength  of  ebb  about  2**  00™ 
before  LW  at  New  York.  The  velocities  are  for  flood,  between  1.7  and  1.8  knots,  and  for 
ebb,  between  2.2  and  2.3  knots,  as  shown  by  the  small  figures  on  the  diagram. 

The  above  times  of  slack  and  strength,  with  regard  to  the  times  of  high  and  low  water 
at  New  York,  may  be  regarded  as  constants  for  this  station,  for  the  diagram  does  not  enable 
us  to  take  into  account  the  small  fluctuations  which  these  values  undergo  during  a  lunation. 

ExampU  10, — Find  the  Kastern  Standard  (seventy -fifth  meridian)  times  of  slack  water 
and  of  strength  of  current  at  The  Narrows,  New  York  Harbor,  for  June  7,  1904. 


Page      80.  Times  of  HW  at  New  York,  June  7,  1904 

Example  9.  Times  of  strength  of  flood  at  The  Narrows  before  New  York  H  W 

Times  of  strength  of  flood  at  The  Narrows,  June  7,  1904 


Page      80.  Times  of  HW  at  New  York,  June  7,  1904 

Example  9.  Times  of  slack  })efore  ebb  at  The  Narrows  after  New  York  HW. 

Times  of  slack  before  ebb  at  The  Narrows,  June  7,  1904 


Page      80.  Times  of  LW  at  New  York,  June  7,  1904 

Example  9,  Times  of  strength  of  ebb  at  The  Narrows  before  New  York  LW 


Times  of  strength  of  ebb  at  The  Narrows,  June  7,  1904  , 


Page      80.  Times  of  LW  at  New  York,  June  7,  1904 

Example  9.  Times  of  slack  before  flood  at  The  Narrows  after  New  York  LW . 

Times  of  slack  before  flood  at  The  Narrows,  June  7,  1904 


3    29 


8    52 
2    00 


6    52 


11     12 


14    50 
1     25 


16     15 


21     22 
2    00 


19    22 


8    52         21    22 
2    20  2    20 


23    42 


Kvaniph  11, — Find  the  lunicurrent  intervals  for  the  times  of  slack  water  and  of  strength 
of  current  for  Example  9. 

The  port  of  reference  for  the  currents  in  The  Narrows  is  New  York  (Governors  Island), 
the  constants  for  which  are  found  by  the  index  to  begin  on  page  350,  and  on  the  opposite 
page,  line  9,  the  lunitidal  intervals  are  given  as  8^'  04"  and  2*"  00",  for  high  and  low  watei-s, 
respectively.  Whenever  the  times  of  slack  or  strength  arc  before  high  or  low  water,  these 
times  must  be  subtracted  from  the  above  lunitidal  intervals  in  order  to  obtain  the  corre- 
sponding lunicurrent  intervals;  but  whenever  these  times  are  after  high  or  low  water,  add 
them  to  the  lunitidal  intervals. 

Applying  these  rules  to  the  times  of  slack  and  strength  already  found,  and  arranging 
the  results  in  the  order  of  their  occurrence,  we  have: 


Lunicurrent  interval  for  strength  of  ebb, 
Lunicurrent  interval  for  slack  before  flood, 
Lunicurrent  interval  for  strength  of  flood, 
Lunicurrent  interval  for  slack  before  ebb,  =  8 


/l. 

m,      h. 

HI.             It. 

m. 

2 

0()-2 

f)0:-^0 

06 

2 

00  +  2 

20  =  4 

26 

8 

04-1 

25  =  6 

39 

8 

04+1 

•2o  =  y 

29 
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Whenever  the  lunitidal  interval  is  less  than  the  time  of  slack  or  strength  and  the  latter  lias 
to  be  taken  from  the  former,  add  12**  25"  to  the  lunitidal  interval  before  making  the  subtrac- 
tion. When  the  sum  of  the  lunitidal  interval  and  the  time  of  slack  or  strength  exceeds 
12*"  25",  subtract  that  amount  from  the  sum. 

Example  12, — Find  the  lunicurrent  intervals  for  one-quarter  and  for  three-quarter  ebb 
and  flood,  respectively,  for  the  preceding  example. 

One-half  of  the  sum  of  the  lunicurrent  intervals  for  slack  before  ebb  and  strength  of 
ebb  is  called  the  lunicurrent  interval  for  one-quarter  ebb;  and  similarly,  substituting  flood 
for  ebb,  the  interval  for  one-quarter  flood  is  obtained.  One-half  of  the  sum  of  the  lunicur- 
rent intervals  for  strength  of  ebb  and  slack  before  flood  gives  the  lunicurrent  interval  for 
three-quarter  ebb,  and  exchanging  the  words  ebb  and  flood  gives  the  interval  for  three- 
quarter  flood. 

Whenever  the  two  lunicurrent  intervals  between  which  the  one-quarter  or  three-quarter 
points  lie  diflfer  from  one  another  more  than  6  hours,  find  the  half  sum  in  the  usual  way, 
and  if  this  half  sum  is  less  than  &"  13"  increase  it  by  that  amount,  but  when  the  half  sum 
exceeds  6**  13"  diminish  it  by  that  amount.  Do  not  add  &"  13"  to  or  subtract  it  from  any 
half  sum  unless  the  two  lunicurrent  intervals  from  which  the  sum  was  obtained  differ  by 
more  than  6  hours.     Applying  these  remarks  to  the  example  in  hand,  we  have — 

h, 
Lunicurrent  interval  for  three-quarter  ebb,  =i  (0 
Lunicurrent  interval  for  one-quarter  flood,  =i  (4 
Lunicurrent  interval  for  three-quarter  flood,  =i  (6 
Lunicurrent  interval  for  one-quarter  ebb,        =i  (0 

If  it  is  desired  to  find  the  time  at  which  the  phase  of  current  corresponding  .to  any  given 
lunicurrent  interval  occurs  before  or  after  the  time  of  tide  at  the  port  of  reference,  take 
the  diflference  between  the  given  lunicurrent  interval  and  either  the  high  or  the  low  water 
lunitidal  interval  at  the  port  of  reference,  according  to  which  gives  the  less  difference. 

Tables  10  and  11. — Sunrise  and  Sunset,  £xamfles  13  and  14. 

EipampU  13. — Find  the  local  mean  time  and  standard  time  of  sunrise  at  San  Francisco, 
Cal.,  on  April  3,  1904. 

For  San  Francisco  the  latitude  ^  =  37^  49'  N. 

For  San  Francisco  the  longitude  =122^  29'  W^ 

For  San  Francisco  Standard  time  meridian  =120^  00'  W. 

The  sun's  declination  on  April  3,  1904,  at  6  a.  m.  =     5°  17'  N. 


771.       h. 

m.      h.    m.        k. 

m. 

06+4 

26)=                 2 

16 

26+6 

39)=                 5 

32 

39+9 

29)=                8 

04 

06+9 

29)+ 6    13=11 

01 

Approximate  method. 

h,    m. 

April  1,  for  lat.  38%  Table  10 5    45 

Correction  for  2  days —03 

Correction  for  11''  latitude 00 


Exact  method. 

h.   m. 

Decl.  6°  Oy  N.,  for  lat.  38°  N.,  Table  10 5    37 

Correction  for  52''  declination -f  04 

Correction  for  11'  latitude 00 


Local  mean  time  sunrise 5    42  Local  mean  time  sunrise 5    41 

Red.  for  long.  2°  29^  W.,  Table  11 -flO     Red.  for  long.  2<»  29^  W.,  Table  11 -flO 


Standard  time  sunrise 5    52  :  Standard  time  sunrise 5    51 
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E.r(ttnple  IJf. — Find  the  local  moan  time  of  siinsot  at  Buenos  Aj^es  on  December  10, 

1904. 

For  Buenos  Ay  res  the  latitude  =34'^  M  S. 

Sun's  declination  on  December  10,  at  7  p.  m.  =22^  57'  S. 

Approximate  iiuihrxf.  1  Plract  method. 

h.   m.  h.    7M. 

Deoeniber  12,  for  lat.  35°  S.,  Table  10 7    OS     Decl.  23°  04'  S.,  for  lat.  35°  S.,  Table  10 7    as 

Correction  for  2  days -  02     Correction  for  07'  declination -  01 

Correction  for  24' latitude -01 


I-*()cal  mean  time  siinnet 7    05 


Correction  for  2V  latitude -  01 


Ixx^l  mean  time  sunset 7    06 
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UNITED  STATES  LIFE-SAVING  SERVICE.* 

GENERAL  INFORMATION. 

life-fiaving  stations,  lifeboat  stations,  and  houses  of  refuge  are  located  upon  the  Atlantic^  and  Pacific 
seaboanis  of  the  United  States,  the  Gulf  of  Mexico,  and  the  Lake  coasts. 

All  stations  on  the  Atlantic  coast  from  the  eastern  extremity  of  the  State  of  Maine  to  Cape  Fear,  North 
Carolina,  are  manned  annually  by  crews  of  experienced  surfmen,  from  the  Ist  of  September  to  the  Ist  of  May 
following.  Upon  the  Pacific  coast  they  are  opened  and  manned  the  year  round,  with  the  exception  of  the 
station  at  Cape  Arago,  which  depends  upon  volunteer  effort  from  the  neighboring  people  in  case  of  shipwreck. 

All  life-saving  and  lifeboat  stations  are  fully  supplied  with  boats,  wreck  guns,  beach  apparatus,  restora- 
tives, etc. 

Houses  of  refuge  are  supplied  with  boats,  provisions,  and  restoratives,  but  not  manne<l  by  crews;  a  keeper, 
however,  resides  in  each  throughout  the  year,  who,  after  every  storm,  is  required  to  make  extended  excursions 
along  the  coast,  with  a  view  of  ascertaining  if  any  shipwreck  has  occurred  and  finding  and  succoring  any 
I)erson8  that  may  have  been  cast  ashore. 

Houses  of  refuge  are  located  exclusively  upon  the  Florida  coast,  where  the  requirements  of  relief  are 
widely  different  from  those  of  any  other  portion  of  the  seaboard. 

Most  of  the  life-saving  and  lifeboat  stations  are  provided  with  the  International  Code  of  Signals,  and 
vessels  can,  by  opening  communication,  be  reported;  or  obtain  the  latitude  and  longitude  of  the  station,  where 
determined;  or  information  as  to  the  weather  probabilities  in  most  cases;  or,  if  crippled  or  disabled,  a  steam 
tug  or  revenue  cutter  will  be  telegraphed  for,  where  facilities  for  telegraphing  exist,  to  the  nearest  port,  if 
requested. 

All  services  are  performed  ])y  the  life-saving  (Tews  without  other  compensation  than  their  wages  from  the 
Government. 

Destitute  seafarers  are  provided  with  food  and  lodgings  at  the  nearest  station  by  the  Government  as  long 
a«!  necessarily  detained  by  the  circumstances  of  shipwreck. 

The  station  crews  patrol  the  beach  from  2  to  4  miles  each  aide  of  their  stations  four  times  between  sunset 
and  sunrise,  and  if  the  weather  is  foggy  the  patrol  is  continued  through  the  day. 

Each  patrolman  carries  Cotton  signals.  Ui)on  discovering  a  ve&sel  standing  into  danger  he  ignites  one  of 
them,  which  emits  a  brilliant  red  fiame  of  about  two  minutes'  duration,  to  warn  her  off,  or  should  the  vessel 
\ye  ashore,  to  let  her  crew  know  that  they  are  discovered  and  assistance  is  at  hand. 

If  the  vessel  is  not  discovered  by  the  patrol  immediately  after  striking,  rockets  or  flare-up  lights  should  be 
burned;  or,  if  the  weather  be  foggy,  guns  should  ]ye  fired  to  attract  attention,  as  the  patrolman  may  be  some 
distance  away  at  the  other  end  of  his  beat. 

Masters  are  particularly  cautioned^  if  they  shotUd  be  driven  ajthore  anywhere  in  the  neighborhood  of  the  stations^ 
pMpeciaUy  on  any  of  the  sandy  coojtts  vhere  there  is  not  much  danger  of  vessels  breaking  up  im mediately j  to  remain  on 
Itonrd  until  assistance  arrives^  and  under  no  circumstances  should  they  attempt  to  land  through  the  surf  in  their  oum 
ftoats  until  the  last  hope  of  assistance  from  the  shore  has  vanished.  Often  when  comparatively  smooth  at  sea  a 
dangerous  surf  is  running  which  is  not  perceptible  400  yards  offshore,  and  the  surf  w^hen  viewed  from  a  vessel 
never  appears  as  dangerous  as  it  is.  Many  lives  have  unnecessarily  been  lost  by  the  crews  of  stranded 
vessels  l)eing  thus  deceived  and  attempting  to  land  in  the  ship's  boats. 

The  difficulties  of  rescue  by  operations  from  the  shore  are  greatly  increased  in  cases  where  the  anchors  are 
let  go  after  entering  the  breakers^  as  is  frequently  done,  and  the  chances  of  saving  life  correspondingly  les8ene<l. 

INSTRUCJTIONS. 

RESC'UB    WITH    THE    LIFEBOAT   OR   srRFBOAT. 

The  patrolman,  after  discovering  your  vessel  ashore  and  burning  a  Coston  signal,  hastens  to  his  station  for 
assifjtance.  If  the  use  of  a  boat  is  practicable,  either  the  large  lifeboat  is  launched  from  its  ways  in  the  station 
and  proceeds  to  the  wreck  by  water,  or  the  lighter  surfboat  is  hauled  overland  to  a  point  opposite  the  wreck 
and  launched,  as  circumstances  may  require. 

Upon  the  boat  reaching  your  vessel,  the  directions  and  orders  of  the  keeper  (who  always  commands  and 
steers  the  boat)  should  be  implicitly  obeyed.  Any  headlong  rushing  and  crowding  should  l>e  prevente<l, 
and  the  captain  of  the  vessel  should  remain  on  board,  to  preserve  order,  until  every  other  person  has  left. 

Women,  children,  helpless  persons,  and  passengers  should  be  passed  into  the  ]>oat  first. 

Goods  or  baggage  will  positively  not  be  taken  into  the  boat  until  all  are  landed.  If  any  he  passed  in 
against  the  keeper's  remonstrance,  he  is  fully  authorized  to  throw  the  same  overboard. 


♦This  account  is  reproduced  from  the  publications  of  the  Unite<l  States  Life-Saving  Service. 
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RKW^rK    WITH    THE    RREECHKH    IirOY    OR    LIFE   CAR. 

Should  it  l>e  inex|)e<lient  to  use  either  the  lifeboat  or  purfboat,  reeourw*  will  1h»  had  to  the  wi\»ck  gun  and 
l)each  a])paratus  for  the  rescue  by  the  ImH'chen  buoy  or  the  life  car. 

A  shot  with  a  small  line  attache<l  will  Ix*  fire<l  acn»ss  your  vessel. 

(Jet  liold  of  the  line  as  soon  as  i>os8ibIe  and  haul  on  l)oard  until  you  gi»t  a  tail  bkn^k  with  a  whip  or  endle» 
line  rove  through  it.  This  tail  block  should  1k»  hanle<l  on  lK)ard  as  (juickly  as  jw^ssilile  to  prevent  the  whip 
drifting  off  with  the  set  or  fouling  with  wreckage,  etc.     Therefons  if  you  have  l)een  driven  into  the  rigging. 


where  but  one  or  two  men  can  work  to  advantage,  cut  the  shot  line  an<l  run  it  through  some  available  block, 
such  as  the  throat  or  peak  halyards  blo<*k,  or  any  block  which  will  afford  a  clear  lead,  or  even  Ix^tween  the 
ratlines,  that  as  many  as  possible  may  assist  in  hauling. 

Attached  to  the  tail  block  will  l>e  a  tally  lM)anl,  with  the  following  dircN-tions  in  English  <m  one  side  and 
French  on  the  other: 

'*Make  the  tail  of  the  bkuk  fast  to  the  lower  mast,  well  uj).  If  the  masts  are  gone,  then  to  the  Ix'st  pla«*e 
you  can  find.     Cast  off  slu)t  line,  wh^  that  the  rojH»  in  the  bhwk  runs  free,  and  show  signal  to  the  shore." 

The  above  instnictions  IxMng  cr)mplie<l  with,  the  result  will  1h^  as  shown  in  lig.  :\  al)ove. 


As  soon  as  your  signal  is  seen,  a  8-inch  hawser  will  be  Xniut  on  to  the  whii»  an<l  hauled  off  to  your  ship  by 
the  life-saving  crew. 

If  circumstances  will  admit,  you  can  assist  the  life-saving  crew  by  manning  that  i>art  of  the  whip  to  whidi 
the  hawser  is  bent  and  hauling  with  them. 

When  the  end  of  the  hawser  is  got  on  boanl,  a  tally  board  will  be  found  attached,  Ix^aring  the  following 
directions  in  English  on  one  side  and  French  on  the  other: 

"Make  this  hawser  fast  about  2  feet  alK)ve  the  tail  blo<-k;  see  all  clear  and  that  the  ro\H?  in  the  block  nms 
free,  and  show  signal  to  the  shore." 
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These  instructions  being  obeyed,  the  result  will  be  as  shown  in  fig.  4. 

Take  particular  care  that  there  are  no  turns  of  the  whip  line  around  the  hatvser.  To  j/revent  this,  take  the  end  of 
the  luiwser  up  between  the  parts  of  the  whip  before  making  Ufast. 

AVhen  the  hawser  is  made  fast,  the  whip  cast  off  from  the  hawser,  and  your  signal  seen  by  the  life-saving 
(Tew,  they  will  haul  the  hawser  taut  and  by  means  of  the  whip  will  haul  off  to  your  ship  a  breeches  buoy 
Hii8i)ended  from  a  traveler  block,  or  a  life  car  from  rings,  running  on  the  hawser. 

Fig.  5,  below,  represents  the  apparatus  rigged,  with  the  brecHihes  buoy  hauled  off  to  the  ship. 

If  the  breeches  buoy  be  sent,  let  one  man  immediately  get  into  it,  thrusting  his  legs  through  the  breeches. 
If  the  life  car,  remove  the  hatch,  place  as  many  persons  into  it  as  it  will  hold  (four  to  six),  and  secmre  the 
hatch  on  the  outside  by  the  hatch  bar  and  hook,  signal  as  before,  and  the  buoy  or  car  will  l)e  hauled  ashore. 
This  will  be  repeated  until  all  are  landed.  On  the  last  trip  of  the  life  car  the  hatch  must  be  secure<l  by  the 
iiiside  hatch  bar. 

In  many  instances  two  men  caxi  be  landed  in  the  breeches  buoy  at  the  same  time  by  each  putting  a  leg 
through  a  leg  of  the  breeches  and  holding  on  to  the  lifts  of  the  buoy. 

Children,  when  brought  ashore  by  the  buoy,  should  be  in  the  arms  of  older  persons  or  securely  lashed  to 
the  buoy.     Women  and  children  should  be  landed  first. 

In  signaling  as  directed  in  the  foregoing  instructions,  if  in  the  daytime,  let  one  man  seimrate  himself  from 
the  rest  and  swing  his  hat,  a  handkerchief,  or  his  hand;  if  at  night,  the  showing  of  a  light  and  concealing  it 
once  or  twice,  will  I>e  understood;  and  like  signals  will  be  made  from  the  shore. 


Circumstances  may  arise,  owing  to  the  strength  of  the  current  or  set,  or  the  danger  of  the  wreck  breaking 
up  imme<liately,  when  it  would  be  impossible  to  send  off  the  hawser.  In  such  a  case  a  breeches  buoy  or  life 
car  will  be  hauled  off  instea<l  by  the  whip,  or  sent  off  to  you  by  the  shot  line,  and  you  will  be  hauled  ashore 
through  the  surf. 

If  your  vessel  is  8trande<l  during  the  night  and  discovered  by  the  patrolman,  which  you  will  know  by  his 
hurning  a  brilliant  red  light,  keep  a  bright  lookout  for  signs  of  the  arrival  of  the  life-saving  crew  abreast  of 
your  vessel. 

From  one  to  four  hours  may  intervene  between  the  burning  of  the  light  and  their  arrival,  as  the  patrolman 
will  have  to  return  to  his  station,  perhaps  3  or  4  miles  distant,  and  the  life-saving  crew  draw  the  apparatus  or 
Hurfboat  through  the  sand  or  over  bad  roads  to  where  your  vessel  is  stranded. 

Lights  on  the  beach  will  indicate  their  arrival,  and  the  sound  of  cannon  firing  from  the  shore  may  be 
taken  as  evidence  that  a  line  has  been  fired  across  your  vessel.  Therefore,  upon  hearing  the  cannon,  make 
fitrict  search  aloft,  fore  and  aft,  for  the  shot  line,  for  it  is  almost  certain  to  be  there.  Though  the  movements 
of  the  life-saving  crew  may  not  be  perceptible  to  you,  owing  to  the  darkness,  your  ship  will  he  a  good  mark 
for  the  men  experienced  in  the  use  of  the  wreck  gun,  and  the  first  shot  seldom  fails. 


The  following  signals,  approved  by  the  International  Marine  Conference  convened  at  Washington  in 
October,  1889,  have  been  adopted  by  the  Life-Saving  Service,  and  will  be  used  and  recognized  by  the  officers 
and  employees  as  occasion  may  require: 

"Upon  the  discovery  of  a  wreck  by  night,  the  life-saving  force  will  burn  a  red  pyrotechnic  light  or  a  red 
rocket  to  signify — *  You  are  seen;  assistance  will  be  given  as  soon  as  possible.' 
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"A  red  flag  waved  on  flhore  by  day,  or  a  red  lij?ht,  red  ro<*ket,  or  re<l  Roman  candle  diBplaye<i  by  nighty 
will  signify — 'Haul  away.' 

"A  white  flag  wave^l  on  shore  by  day,  or  a  white  light  slowly  swung  back  and  forth,  or  a  white  rocket,  or 
white  Roman  candle  fired  at  night,  will  signify — 'Slack  away.* 

"Two  flags,  a  white  and  a  red,  waved  at  tlie  same  time  on  shore  by  day,  or  two  lights,  a  white  and  a  red, 
slowly  swung  at  the  same  time,  or  a  blue  pyrotechnic  light  burned  by  night,  will  signify — 'Do  not  attempt  to 
land  in  your  own  boats.     It  is  impossible.' 

"A  man  on  shore  beckoning  by  day,  or  two  torches  burning  near  together  by  night,  will  signify — 'This  is 
the  l^est  place  to  land.' 

"Any  of  these  signals  may  be  answered  from  the  vessel  as  follows:  In  the  daytime,  by  waving  a  flag,  a 
handkerchief,  a  hat,  or  even  the  hand;  at  night,  by  firing  a  rocket,  a  blue  light,  or  a  gim,  or  by  showing  a  light 
over  the  ship's  gunwale  for  a  short  time,  and  then  concealing  it." 

RECAPITULATION. 

Remain  by  the  wreck  until  assistance  arrives  fnun  the  shore,  unless  your  vessel  shows  signs  of  immediately 
breaking  up. 

If  not  disc^overed  imme<liately  by  the  patrol,  burn  rocketi^,  flare-up  or  other  lights*;  or,  if  the  weather  l>e 
foggy,  fire  gims. 

Take  particular  care  that  there  are  no  turns  of  the  whip  line  around  the  hawser  Ix^fore  making  the 
hawser  fast. 

Send  the  women,  children,  helpless  persons,  and  passengers  ashore  first. 

Make  yourself  thoroughly  familiar  with  the.se  instructions,  and  remember  that  on  your  coolness  and  strict 
attention  to  them  will  greatly  depend  the  chances  of  success  in  bringing  you  and  your  people  safely  to  land. 

IKSTBUCnOKS  FOB  SAVIKO  DBOWNIKO  PEB80K8  BY  SWIlOCIirO  TO  THEIB  BELIEF.* 

1.  When  you  approach  a  person  drowning  in  the  water,  assure  him,  with  a  loud  and  firm  voice,  that  he 
is  safe. 

2.  Before  jumping  in  to  save  him,  divest  yourself  as  far  and  as  quickly  as  possible  of  all  clothing;  tear  them 
off,  if  necessary;  but  if  there  is  not  time,  loose  at  all  events  the  foot  of  your  drawers,  if  they  are  tie<l,  as,  if  you 
do  not  do  so,  they  fill  with  water  and  drag  you. 

3.  On  swimming  to  a  i)erson  in  the  sea,  if  he  be  struggling,  do  not  seize  him  then,  but  keep  off  for  a  few 
seconds  till  he  gets  quiet,  for  it  is  sheer  madness  to  take  hold  of  a  man  when  he  is  stniggling  in  the  water,  an<l 
if  you  do  you  run  a  great  risk. 

4.  Then  get  close  to  him  and  take  fast  hold  of  the  hair  of  his  head,  turn  him  as  quickly  as  possible  onto 
his  back,  give  him  a  sudden  pull,  and  this  will  cause  him  to  float;  then  throw  yourself  on  your  back  also  and 
swim  for  the  shore,  both  hands  having  hold  of  his  hair,  you  on  your  back  and  he  also  on  his,  and,  of  course,  hi.s 
back  to  your  stomach.  In  this  way  you  will  get  sooner  and  safer  ashore  than  by  any  other  means,  and  you  can 
easily  thus  swim  with  two  or  three  persons;  the  writer  has  even,  as  an  experiment,  done  it  with  four,  and  gone 
with  them  40  or  50  yanls  in  the  sea.  One  great  advantage  of  this  method  is  that  it  enables  you  to  keep  your 
head  up,  and  also  t<^)  hold  the  person's  he^  up  you  are  trying  to  save.  It  is  of  primary  importance  that  you 
take  fast  hold  of  the  hair  and  throw  both  the  person  and  yourself  on  your  backs.  After  many  experimentfl,  it 
is  usually  found  preferable  to  all  other  methods.  You  can  in  this  manner  float  nearly  as  long  as  you  please,  or 
until  a  boat  or  other  help  can  be  obtained. 

5.  It  is  believed  there  is  no  such  thing  as  a  death  grasp;  at  least  it  is  very  unusual  to  witness  it.  As  soon  van 
a  drowning  man  begins  to  get  feeble  and  to  lose  consciousness  he  gradually  slackens  his  hold  until  he  quits  it 
altogether.     No  apprehension  need,  therefore,  be  felt  on  that  head  when  attempting  to  rescue  a  drowning  person. 

6.  After  a  person  has  sunk  to  the  bottom,  if  the  water  be  smooth,  the  exact  position  where  the  body  lies 
mat  be  known  by  the  air  bubbles,  which  will  occasionally  rise  to  the  surface,  allowance  being  of  course  made 
for  the  motion  of  the  water,  if  in  a  tideway  or  stream,  which  will  have  carried  the  bubbles  out  of  a  perpendicular 
course  in  rising  to  the  surfac^e.  A  body  may  be  often  regained  from  the  Ix^ttom,  l)efore  too  late  for  recovery,  by 
diving  for  it  in  the  direction  indicated  by  these  bubbles. 

7.  On  rescuing  a  person  by  diving  to  the  l)ottom,  the  hair  of  the  head  should  be  seized  by  one  hand  only, 
and  the  other  used,  in  conjunction  with  the  feet,  in  raising  yourself  and  the  drowning  in^rson  to  the  surface. 

8.  If  in  the  sea,  it  may  sometimes  be  a  great  error  to  try  to  get  to  land.  If  there  be  a  strong  "outsetting" 
tide,  and  you  are  swimming  either  by  yourself,  or  having  hold  of  a  ]>er8on  who  can  not  swim,  then  get  on  your 
Imck  and  float  till  help  comes.  Many  a  man  exhau.Mts  himself  by  stemming  the  billows  for  the  shore  on  a 
back -going  ti<le,  and  sinks  in  the  effort,  when,  if  he  ha<l  floated,  a  boat  or  other  aid  might  have  been  obtained. 

9.  The.se  instructions  apply  alike  to  all  circumstances,  whether  as  regards  the  roughest  sea  or  smooth  water. 


*From  the  Regulations  of  the  United  StaU^s  Life-Saving  Service,  publish wl  originally  by  the  Royal  National 
Life-Boat  Institution  of  (ireat  Britain. 
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DIBECnONS  FOB  BE8T0BINO  THE  APFABENTLY  DROWNED.* 

Rui^  I.  Arouse  the  jiniierd. — Unless  in  danger  of  freezing,  do  not  move  the  patient,  but  instantly  expose 
the  face  to  a  current  of  fresh  air,  wipe  dry  the  mouth  and  nostrils,  rip  the  clothing  so  as  to  expose  the  chest 
and  waist,  and  give  two  or  three  quick  smarting  slaps  on  the  stomach  and  chest  with  the  open  hand.  If, 
however,  there  is  reason  to  believe  that  considerable  time  hiis  elapsed  since  the  patient  became  insensible,  do 
not  lose  further  time  by  practicing  Rule  I,  but  procee<l  immediately  to  Rule  II.  After  loosening  clothing,  etc., 
if  the  patient  does  not  revive,  then  proi^eixl  thus: 


Fig.  6.  Showing  the  first  step  taken  by  which  the  chest  is  emptied  of  air.  and  the  ejection  of  any  fluids  swallowed  is  assisted. 

Rule  II.  To  expel  water,  etc.,  from  the  utomach  and  rhet^t  (see  Fig.  6). — If  the  jaws  are  clinched,  separate 
them,  and  keep  the  mouth  open  by  placing  between  the  teeth  a  cork  or  small  bit  of  wood;  turn  the  patient  on 
the  face,  a  large  bundle  of  tightly  rolled  clothing  being  placed  beneath  the  stomach,  and  press  heavily  over 
it  for  half  a  minute,  or  so  long  as  fluids  flow  freely  from  the  mouth. 

Rule  III.  To  produce  breathing  (see  Fig.  7). — Clear  the  mouth  and  throat  of  mucus  by  introducing  into 
the  throat  the  comer  of  a  handkerchief  wrapped  closely  around  the  forefinger;  turn  the  patient  on  the  back. 


Fi«.  7.  Showing  the  position  and  action  of  the  operator  in  alternately  producing  artificial  expinUion  and  inspimtion  of  air. 

the  roll  of  clothing  being  so  placed  beneath  it  as  to  raise  the  j)it  of  the  stomach  above  the  level  of  any  other 
fiart  of  the  body.  If  there  be  another  j)er.son  present,  let  him,  with  a  piece  of  dry  cloth,  hold  the  tij)  of  the 
t4)ngue  out  of  one  corner  of  the  mouth  (this  prevents  the  tongue  from  falling  back  and  choking  the  entrance 
t^i  the  windpipe),  and  with  the  other  hand  grasp  both  wri.sts  and  keep  the  arms  forcibly  stretched  back  above 
the  head,  thereby  increasing  the  prominence  of  the  ribs,  which  tends  to  enlarge  the  chest.  The  two  last-named 
positions  are  not,  however,  absolutely  essential  to  success.     Kneel  beside  or  astride  the  jjatient's  hips,  and 


^From  the  Regulations  of  the  United  StaU^s  Life-Saving  Service. 
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with  the  balls*  of  the  thumbfl  resting  on  either  hi<le  of  the  pit  of  the  stomach,  let  the  fingers  fall  into  the 
grooves  l)etween  the  short  ribs,  so  as  to  afford  the  best  grasp  of  the  waist.  Now,  using  your  knees  as  a  pivot, 
throw  all  your  weight  forward  on  your  hands,  and  at  the  same  time  stpiei^ze  the  waist  l>etween  them,  as  if  yon 
wished  to  force  everything  in  the  chest  upwanl  out  of  the  mouth;  deeiHjn  the  pressure  while  you  can  count 
slowly  one,  two,  three;  then  suddenly  let  go  with  a  final  push,  which  springs  you  back  to  your  first  kneeling 
position.  Remain  erect  on  your  knees  while  you  can  count  one,  two,  three;  then  rei)eat  the  same  motions  us 
before  at  a  rate  gradually  increased  fn>m  four  or  five  to  fifteen  times  in  a  minute,  and  continue  thus  this  bellows 
movement  with  the  same  regularity  that  is  observable  in  the  natural  motions  of  breathing  which  you  an* 
imitating.  If  natural  breathing  be  not  restoreil,  after  a  trial  of  the  bellows  movement  for  the  space  of  thret* 
or  four  minutes,  then  turn  the  patient  a  8e<H)nd  time  on  the  stomach,  as  directe<l  in  Rule  II,  rolling  the  IkxIv 
in  the  opposite  direction  from  that  in  which  it  was  first  turned,  for  the  purpose  of  freeing  the  air  passages  from 
any  remaining  water.  Continue  the  artificial  respiration  from  onie  to  four  hours,  or  until  the  patient  breathes^ 
according  to  Rule  III;  and  for  awhile,  after  the  appearance  of  returning  life,  carefully  aid  the  first  short  gas}>s 
until  deepened  into  full  breaths.  Continue  the  drying  and  rubbing,  which  should  have  been  unceasingly 
practiced  from  the  beginning  by  the  assistants,  taking  care  not  to  interfere  with  the  means  employed  to  product^ 
breathing.  Thus  the  limbs  of  the  patient  should  l)e  nibljed,  always  in  an  upward  direction  toward  the  body, 
with  finn-graaping  pressure  and  energy,  using  the  bare  hands,  dry  flannels,  or  handkerchiefs,  and  continuing 
the  friction  under  the  blankets  or  over  the  dry  clothings  The  warmth  of  the  Ixxly  can  also  be  promoted  by 
the  application  of  hot  flannels  to  the  stomach  and  armpits,  bottles  or  bladders  of  hot  water,  heated  bricks,  etc., 
to  the  limbs  and  soles  of  the  feet. 

Rile  IV.  Aftkr  treatment. — KiieniaHy:  As  soon  as  breathing  is  establishetl  let  the  patient  be  8trippe<l 
of  all  wet  clothing,  wrapped  in  blankets  only,  put  to  betl  comfortably  warm,  but  with  a  free  circulation  of 
fresh  air,  and  left  to  perfect  rest.  IntermtUy:  (live  whisky  or  brandy  and  hot  water  in  doses  of  a  teaspoonful 
to  a  tablespoonful,  according  to  the  weight  of  the  patient,  or  other  stimulant  at  hand,  every  ten  or  fifteen 
minutes  for  the  first  hour,  and  as  often  thereafter  as  may  seem  expedient.  L/iier  manifef^ittUnw:  After  reaction 
is  fully  established,  there  is  great  danger  of  congestion  of  the  lungs,  and  if  perfect  rest  is  not  maintained  for 
at  least  forty-eight  hours,  it  sometimes  occurs  that  the  patient  is  seized  with  great  difficulty  of  breathing,  ami 
death  is  liable  to  follow  unless  immediate  relief  is  affordeil.  In  such  cases  apply  a  large  mustard  plaster  over 
the  breast.  If  the  patient  gasps  for  breath  Ijefore  the  mustard  takes  effect,  assist  the  breathing  by  carefully 
repeating  the  artificial  respiration. 

Note. — Dr.  Labordette,  the  sui)ervising  surgeon  of  the  Hospital  of  Lisieux,  in  France,  appears  to  have 
established  that  the  clinching  of  the  jaws  and  the  semicontraction  of  the  fingers,  which  have  hitherto  bet»n 
considered  signs  of  death,  are,  in  fact,  evidences  of  remaining  vitality.  After  numerous  experiments  with 
apparently  drowned  persons,  and  also  with  animals,  he  concludes  that  these  are  only  signs  accompanying  the 
first  stage  of  suffocation  by  drowning,  the  jaws  and  hands  l)ecoming  relax eil  when  death  ensues. f  This  l)eing 
so,  the  mere  clinching  of  the  jaws  and  semicontraction  of  the  hands  must  not  be  considered  as  reasons  for  tlie 
discontinuance  of  efforts  to  save  life,  but  should  serve  as  a  stimulant  to  vigorous  and  prolonged  efforts  to 
quicken  vitality.  Persons  engaged  in  the  ta*<k  of  resuscitation  are,  therefore,  earnestly  desired  to  take  hope 
and  encouragement  for  the  life  of  the  sufferer  from  the  signs  alwve  referred  to,  and  to  continue  their  endeavors 
accordingly.  In  a  numl)er  of  cases  Dr.  I^bordette  restored  to  life  i)ersons  whose  jaws  were  so  firmly  clinche«l 
that,  to  aid  respiration,  their  teeth  had  to  be  forced  apart  with  iron  instruments. 


*  It  is  wrong  to  suj)po8e,  as  some  do,  that  the  inner  end  of  the  thumb  is  the  Imll.     Tlie  ball  is  the  fleshy 
base  of  the  thumb,  near  the  wrist. 

tThe  muscular  rigidity  of  death  (rigor  mortis)  occurs  later,  after  the  temjx)rary  relaxation  here  referred  t*>. 
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STORM,  WIND-DIRECTION,  AND    INFORMATION    SIGNALS   OF  THE  UNITED  STATES  WEATHER 

BUREAU. 

WEATHER  AND  TEMPERATURE  81GNALS,  AND  INTERPRETATION  OF  DISPLAYS. 


No.1, 


Na2. 


No.  8. 


Clear  or  Fair 
Weather. 


Rain  or 
Snow. 


Local  Rain 
or  Snow. 


No.  4. 


No.  5. 


Cold  Wave. 


No.  1,  alone,  indicates  fair  weather,  stationary  temperature, 

No.  2,  alone,  indicates  rain  or  snow,  stationary  temperature. 

No.  3,  alone,  indicates  local  rain  or  snow,  stationary  tem- 
perature. 

No.  1,  with  No.  4  above  it,  indicates  fair  weather,  warmer. 

No.  1,  with  No.  4  below  it,  indicates  fair  weather,  colder. 

No*  2,  with  No.  4  above  it,  indicates  rain  or  snow,  warmer. 

No.  2,  with  No.  4  below  it,  indicates  rain  or  snow,  colder. 

No.  3,  with  No.  4  above  it,  indicates  local  rain  or  snow 
warmer. 

No.  3,  with  No.  4  below  it,  indicates  IocaI  rain  or  snow, 
colder. 

No.  1,  with  No.  5,  indicates  fair  weather,  cold  wave. 

No.  2,  with  No.  5,  indicates  wet  weather,  cold  wave. 


WIND  SIGNALS  FOR  THE  BENEFIT  OF  MARINE  INTERESTS. 
STORM  SUJNALS. 


Xortheasterly  winds. 


Soiitheatiterly  winds. 


INFORMATION   SIGNALS. 


(Great  Lakes.) 


Northwesterly  winds. 


(On  thecotist.) 


Southwesterly  winds. 


HUKRICANE  SIGNAL. 


Easterly  winds. 


Westerly  winds. 


EXPLANATION. 


Storm  signal. — A  red  flag  with  a  black  center  indicates  that  a  storm  of  marked  violence  is  exjjected. 

The  pennants  displayed  with  the  flags  indicate  the  direction  of  the  wind:  Red,  easterly  (from  northeast  to 
south);  white,  westerly  (from  southwest  to  north).  The  pennant  above  the  flag  indicates  that  the  wind  is 
expected  to  blow  from  the  northerly  quadrants;  below,  from  southerly  quadrants. 

By  night  a  red  light  indicates  easterly  winds,  and  a  white  light  alx)ve  a  red  light  westerly  winds. 

Information  signal. — Red  or  white  pennant  displayed  alone.  When  displayed  at  stations  on  the  Great 
Lakes,  indicates  that  winds  are  expected  which  may  prove  dangerous  to  tows  and  smaller  classes  of  vessels, 
the  red  pennant  indicating  easterly,  and  the  white  pennant  westerly,  winds. 

When  displayed  at  stations  on  the  Atlantic,  Pacific,  and  Gulf  coasts,  indicates  that  the  locjil  observer*ha8 
received  information  from  the  Central  Office  of  a  stonn  covering  a  limited  area,  dangerous  only  for  vessel^ 
about  to  sail  to  certain  points,  and  serves  as  a  notification  to  shipmasters  that  infonnation  will  be  given  them 
upon  application  to  the  local  observer.     Only  the  red  pennant  is  displayed  on  the  coasts. 

Hurricanb  signal. — Two  red  flags  with  black  centers,  displayed  one  alx)ve  the  other,  indicate  the 
expected  approach  of  tropical  hurricanes,  and  also  of  those  extremely  severe  and  dangerous  storms  which 
occasionally  move  across  the  Lakes  and  north  Atlantic  coast. 

No  night  infonnation  of  hurricane  signals  is  displayed. 


mi)EX   TO   PRINCIPAL  PORTS. 
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-0.1         3.7 

It  of  High  and 
ater. 

1 

1 

i 

Dayof- 

Time  and  Height  of  HIj 
Lowwater. 

W.  Mo. 
F       1 

S   w. 

Mo. 

1 

6:20 
3.5 

11:54      18KK) 
0.1         2.8 

12:54 
-0.2 

18:58 
3.2 

N 

8  j    2 

6:07 
3.7 

12:42      18:47 
—0.1         2.9 

'tu    2 

1:06       7:24 
—0. 1         3. 9 

13:52 
—0.4 

19:57 
3.2 

y 

1 

2 

0:55 
—0.8 

7:10 
3.8 

18:35 
—0.4 

19:38 
3.4 

O 

S      3 

0:32 
0.1 

6:62      13:25 
3.9     —0.8 

19:29 
3.0 

w;  3 

1     1 

1:52        8:08 
—0. 2         3. 9 

14:32 
—0.4 

20:40 
3.3 

E  Th 

3 

1:40 
-0.4 

7:54 
3.8 

14:10 
-0.4 

20:18 
3.5 

P 

M     4 

1:15 
0.0 

7:37      14KW 
8.9     -0.4 

20:12 
3.1 

E  Th    4 

2:a5       8:52 
-0.2         3.8 

15:13 
—0.4 

21:21 
3.3 

F'    4 

1 

2:-20 
-0.4 

8::J5 
3.7 

14:48 
-0.4 

20:55 
8.6 

Tu    5 

-0.1 

8:22      14:48 
8.9     —0.4 

MM 
3.1 

■F      5 

3:20       9:37 
—0. 1         3. 6 

15:52 
—0.2 

22:02 
3.3 

S 

5 

3:0!) 
—0.3 

9:17 
3.5 

15:26 
-0.2 

21:36 
3.5 

1 

wj    6 

2:43 
0.0 

9:07      15:32 
8.8     —0.3 

21:41 
3.1 

S      6 

4:07      10.-20 
0.0         3.2 

1»):35 
0.0 

22:50 
3.2 

s 

6 

8:48 
—0.1 

9:57 
3.2 

10:00 
0.0 

22:20 
3.3 

Th    7 

3:30 
0.1 

9:60      16:12 
3.5     —0.1 

•22:28 
3.0 

S  .    7 

1 

5K)0      11:10 
0.2         2.9 

17:18 
0.3 

23:42 
3.0 

M'    7 

1      1 

0.2 

10:40 

2.8 

16:40 
0.3 

23K)7 
3.1 

E    F      8 

4:22 
0.2 

10:46      17.-05 
8.2         0.1 

23:18 
2.9 

C|M     8 

'  1      : 

5:58      12:06 
0.5         2.6 

18:08 
0.5 

.    .     . 

(LTu'    8 

1 

5:27 
0.6 

11:28 
2.5 

17:24 
0.6 

(L    8      9 

5r23 
0.4 

11:38      17:56 
2.9         0.3 

Tu    9 

0:42       7:13 
2.8         0.7 

18:18 
2.2 

19:12 
0.7 

«    W'    9 
1 

0:02 
2.9 

6:32 
0.8 

12:32 
2.2 

18.-21 
0.8 

S    10 

0:17 
2.8 

6:30      12:42 
0.6        2.6 

18:65 
0.6 

W  10 

1 

1:51        8:43 
2.7         0.9 

14:42 
2.1 

20:27 
0.8 

ThilO 

1 

1:09 
2.7 

7:59 
1.0 

14«2 
2.0 

19:42 
LO 

M 

11 

1:22 
2.8 

7:50      14K)0 
0.7         2.4 

20:02 
0.6 

s  Th  11 

1      , 

3:03      10:15 
2.7         0.9 

16:07 
2.1 

21:40 
0.8 

pill 

1 

2:25 
2.6 

'i% 

15:36 
2.0 

21:14 
0.9 

;      Tu 

12 

2:30 
2.8 

9:16      15-20 
0.7         2.3 

21:09 
0.7 

F    12 

4:09      11:20 
2.8         0.7 

17:14 
2.2 

22:46 
0.6 

8 

12 

8:40 

2.6 

10:64 
0.9 

16:50 
2.1 

22:26 
0.8 

W  13 

3:37 
2.9 

10:83      16:32 
0.6         2.3 

22:12 
0.6 

S    13 

5:a5      12:06 
3.0         0.6 

18:03 
2.4 

28:39 
0.5 

1 

13 

4:42 

2.8 

11:87 
0.7 

17:36 
2.8 

28:22 
0.6 

'      Th  14 

4:34 
3.0 

11:84      17:30 
0.5        2.4 

23:06 
0.6 

IS    14 

5:52      12:42 
3.1         0.4 

18:40 
2.5 

A   M 

14 

5:82 
2.9 

12:12 
0.6 

18:12 
2.6 

s    F    15 

5:24 
3.2 

12:20      18:15 
0.4        2.4 

23:53 
0.4 

A   M   15 

0:'22       6:32 
0.4         3.2 

13:12 
0.3 

19:10 
2.7 

Tu 

15 

0K>4 
0.4 

6:12 
8.1 

12:41 
0.8 

18:43 
2.8 

S  |16 

6:10 
8.3 

12:57      18:55 
0.3         2.5 

• ,  Tu  16 

j 

0:57       7:07 
0.3         3.3 

13:37 
0.2 

19::» 

2.8 

W 

1 

16 

0:40 
0.8 

6:47 
3.2 

13:07 
0.1 

19:12 
2.9 

•    S    17 

0:3t 
0.3 

6:48      18:29 
3.4         0.2 

19:30 
2.6 

Wil7 

1:28       7:40 
0.3         3.3 

14:00 
0.1 

20:06 
2.9 

•  Th 

17 

1:10 
0.2 

7:17 
8.2 

13:80 
0.0 

19:88 
8.1 

M    16 

1:12 
0.3 

7:25      13:68 
3.4         0.2 

20:00 
2.7 

Th  18 

1:56       8:10 
0.3         8.8 

14:25 
0.0 

20:32 
3.0 

F 

18 

1:37 
0.1 

7:46 
3.8 

18:55 
0.0 

20:08 
3.2 

A  Tu  19 

1:42 
0.4 

7:67      14:24 
3.4         0.1 

20:28 
2.7 

E    F    19 

2:2'>       8:38 
0.2         3.2 

14:52 
0.0 

21:00 
3.1 

S 

19 

2:07 
0.0 

8:15 
3.2 

14:21 
0.0 

20:32 
8.8 

,w|20 

1      1 

2:10 
0.4 

8:29      14:52 
3.8        0.1 

20:58 
2.8 

S    20 

2:55       9:08 
0.2         8.1 

15:19 
0.0 

21:32 
3.1 

s 

20 

2:38 
0.0 

8:45 
3.2 

14:47 
0.0 

21:04 
8.3 

Th  21 

2:39 
0.4 

9:00      15:21 
3.2         0.1 

21  .-25 

2.8 

s  2r 

3:30       9:40 
0.2         3.0 

15:50 
0.1 

22:10 
8.1 

|m21 

3:15 
0.0 

9:17 
8.0 

15:17 
0.1 

21:42 
8.8 

E    F    22 

8:12 
0.4 

9:32      15:52 
3.1         0.2 

22K)1 

2.8 

M   22 

1 

4:11      10:18 
0.3         2.8 

16:25 
0.3 

22:55 
3.0 

Tu  22 

8:54 
0.1 

9:56 
2.9 

15:52 
0.2 

22:21 
8.1 

1       S    23 

1 

3:60 
0.5 

10:05      16:26 
2.9         0.2 

22:44 

2.8 

Tu  23 

1       1 

6:00      11:02 
0. 4         2. 6 

17:06 
0.5 

28:50 

2.8 

W 

1 

23 

4:42 
0.3 

10:37 
2.6 

16:83 
0.4 

23:22 
8.0 

!       S  '  24 

t      I 

4:33 
0.5 

10:45      17:02 
2.7         0.4 

23:33 

2.8 

D   W  24 

6:0:^      11:58 
0.6         2.4 

17:58 
0.6 

NTh 

24 

5:41 
0.6 

11:34 
2.4 

17-26 
0.7 

.    .    . 

D   M   25 

629 
0.6 

11:88      17:48 
2.5         0.5 

Th  25 

1:00       7:27 
2. 8         0. 8 

13:21 
2.1 

19:15 
0.8 

F^5 

0-28 

2.8 

7:00 
0.7 

12:57 
2.2 

18:45 
0.9 

■      Tu  26 

1 

0:31 
2.7 

6:39      12:40 
0.8         2.3 

18:47 
0.7 

N :  F    26 

2:18       9:00 
2. 8         0. 7 

15:17 
2.1 

20:51 
0.8 

s 

26 

1:50 

2.8 

8:38 
0.7 

14:47 
2.2 

20:32 
0.8 

|W  27 

1:40 
2.7 

8:06      14:a5 
0.8         2.2 

20:02 
0.8 

8  '27 

3:33      10:22 
8. 0         0. 6 

16:27 
2.3 

22:14 
0.5 

s 

27 

3:10 
2.9 

9:62 
0.6 

16:07 
2.4 

21:59 
0.5 

Th  28 

2:62. 
2.8 

9:30      15:35 
0.7         2.2 

21:21 
0.7 

S    28 

1       ' 

4:39      11:23 
3.2         0.3 

17:26 
2.6 

23:17 
0.2 

M   28 

4:22 
3.1 

11:00 
0.3 

17:04 
2.7 

23K>2 
0.2 

^'    F    29 

3:58 
3.1 

10:42      16:42 
0.5         2.4 

22:30 
0.5 

M   29 

5:35      12:12 
3.5         0.0 

18:15 
2.9 

F 

Tu 

29 

5:20 
3.3 

11:48 
0.0 

17:62 
3.1 

23:56 
-0.1 

S    30 

4:57 
3.4 

11:40      17:44 
0.2         2.6 

28:30 
0.2 

K 

W 

30 

6:10 
3.6 

12:31 
—0.2 

18:'35 
8.4 

S    31 

5:60 
3.6 

12:29      18:32 
0.0.       2.8 

1 

O  Th 

31 

0:43 
—0.3 

6:56 
3.6 

13K» 

:-0.3 

19:15 
3.6 

i       The  tid 
acomparis 
from  Mear 
which  in  1. 

1  unlew  a  m 

les  are  placed  in  the  order  of  ocourrenee,  wi 
on  of  consecutive  heights  will  indicate  whet 
Low  Water  SpringM,  which  is  approximat 
6  feet  below  mean  sea  level.    To  find  the  dt 
Inmj  (—)  B\gn  in  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  on  the  .««econd  line  of  each  day: 
lier  it  is  higli  or  low  water.    The  helgiits,  in  feet  and  tenths,  are  reckoned 
ely  I  he  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
pth  of  water,  ndd  the  tabular  height  to  the  soundings  given  on  the  chart, 
ease  subtract  it. 

1        The  tin 
(a.m.),all 

ae  uj«ed  is  Intercolonial  Standard,  fiOth  mcrid 
greater  are  in  the  aftcmcwn  (p.  m. )  and  whe 

iun  W:  0>'  is  midnight,  li*"  is  noon;  all  hours 
n  diminished  by  12  give  the  times  after  noon 

less  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 

•,  new 
equator;  A 

1 

r  moon;  }),  Ist  quar.;  Q,  full  moon;  C.  3tl  Q 
,  P,  moon  in  apogee  or  perigee. 

uar.;  £,  moon  on  the  equator;  N,  8,  moon 

farthest  north  or  south  of  the 

48 


ST.  JOHNS,  NEWFOUNDLAND,  1904. 


—  .1 

APRIL. 

Time  and  Height  of  High  and 
Low  Water. 

MAY. 

Time  and  Height  of  High  and 
Low  Water. 

d  'Dayof-| 

JUNE.                                   1 

Time  and  Height  of  High  and 
Low  Water. 

2:52       8:52      14:35      21:01 
0.0        2.7         0.3         3.4 

c  I>ayof— 

o     

J»n 

Day  of— 

5 
?3 

W.  Mo. 

W.I  Mo. 

l|W. 

Mo.; 

1 

F      1 

1:25 

7:37 
3.7 

13:44 
—0.3 

19:52 
3.7 

1 
S      1 

1 

1:60 
-0.4 

7:57 
8.2 

13:51 
—0.1 

20:05 
3.7 

iw 

S      2 

2:06 
—0.5 

8:17 
3.6 

14:18 
-0.3 

20:30 
3.7 

1 

2:'29 
-0.3 

8:34 
8.1 

14:24 
0.0 

20:43 
3.6 

Th    2' 

1      '      1 

3:27 
0.1 

9:30 
2.6 

15K)7 
0.6 

21:39 
3.2 

S      3 

2:45 
—0.3 

8:57 
3.4 

14:53 
—0.1 

21  .-08 
3.6 

'^   Tu    3 

3:08 
—0.1 

9:11 
2.9 

14:57 
0.2 

3.4 

1  *'     ^ 

4:04 
0.3 

10:06 
2.5 

15:46 
0.7 

22:19 
2.9 

M|    4 

3:27 
-0.1 

9:34 
3.1 

15:26 
0.1 

21:49 
3.4 

\''\  ' 

3:47 
0.1 

9:48 
2.7 

15:30 
0.4 

22:06 
3.2 

S  '    4 
! 

4:46 
0.6 

10:50 
2.4 

0.8 

23:03 
2.  7  ; 

Tu    5 

4:10 
0.1 

10:12 
2.8 

16:00 
0.4 

22:35 
3.1 

Th    5 

4:30 
0.4 

10:,'» 
2.4 

16:18 
0.7 

'22:52 
2.9 

A    S      5 

1       1 

5-.81 
0.«6 

11:42 
2.8 

17:27 
1.0 

23:56  ! 
2.5 

8|W     6 

4:57 
0.4 

10:57 
2.5 

16:42 
0.6 

23:27 
2.9 

JF,    6 

5:18 
0.6 

11:20 
2.2 

16:56 
0.9 

23:45 
2.6 

(C   m'    6 

6r25 

0.7 

12:50 
2.3 

18:43 
1.1 

.     .     . 

C  Th'    7 

0.7 

11:53 
2.2 

17:40 
0.9 

•    •     • 

C  ;  S  ■   7 

1      1 

6:17 
0.8 

12-25 
2.1 

18:07 
1.1 

K  Tu;  7 

1:01 
2.3 

7:26 
0.8 

14:00 
2.4 

20:11» 
LO 

F  '   8 

0:27 
2.6 

7:08 
1.0 

13:18 
2.0 

18:57 
1.1 

A    S      8 

1       1 

0:50 
2.4 

7:30 
0.9 

13:53 
2.1 

19:50 
1.1 

'W     8 

2:15 
2.3 

8:32 
0.8 

15:03 
2.6 

21iJ7  ! 
0.9  i 

8      9 

1:43 
2.5 

8:44 
1.0 

14:51 
2.0 

20:40 
1.1 

M'    9 

2:07 
2.4 

8:44 
0.9 

16:10 
2.2 

21:18 
1.0 

Th 

9 

3:'29 
2.3 

9:32 
0.7 

15:58 
2.7 

22:25 
0.6 

A  1  S    10 

j 

3.-02 

;j.5 

9:63 
0.9 

16:19 
2.1 

22K)0 
0.9 

Tu  10 

1 

8:22 
2.4 

9:47 
0.8 

16:06 
2.4 

22:10 

0.8 

F 

10 

1 

4:28 
2.6 

10:25 
0.6 

16:45 
3.0 

23:15  ' 
0.4 

M  '  11 

4:10 
2.6 

10:49 
0.7 

16:58 
2.6 

22:57 
0.7 

K    W    11 

1        1 

4:22 
2.5 

10:35 
0.6 

16:49 
2.7 

23:17 
0.6 

''  ^^ 

6:18 
2.6 

11:10 
0.4 

17:27 
3.3 

23:58 
0.2 

Tu  12 

1 

6:02 
2.7 

11:27 
0.5 

17:35 
2.7 

23:40 
0.5 

Th12 

5:10 
2.7 

11:15 
0.4 

17.-27 
3,0 

23:47 
0.3 

1  S    12 

6:02 
2.7 

11:51 
0.3 

18:10 
3.5 

.     .     . 

E   W   13 

1 

5:45 
2.9 

12:02 
0.4 

18K)8 
2.9 

F  '  13 

5:50 

2.8 

11:51 
0.3 

18:02 
3.2 

•   M|13 

0:40 
-0.1 

6:43 
2.9 

12:30 
0.1 

18:50 
3.7 

Th  14 

0:16 
0.8 

6:21 
3.0 

1230 
0.2 

18:87 
3.1 

S    14 

1 

0:22 
0.1 

6:26 
2.9 

12:23 
0.2 

18:36 
8.4 

N  Tu'  14 ; 

1 

1:19 
-0.2 

7:23 
2.9 

13:08 
0.1 

19UJ2  ■ 

3.8  , 

•  '  F|15 

0:47 
0.1 

6:54 
3.1 

12:57 
0.1 

19:06 
3.3 

•    S    15 

0:57 
—0.1 

7:02 
8.0 

12:54 
0.1 

19:11 
3.6 

W   15 

1 

2«0 
-0.3 

8:04 
3.0 

13:47 
0.1 

20.13 
3.S 

S    16 

1:17 
0.0 

7r25 
3.2 

13:24 
0.0 

19:35 
3.4 

1  ^^  1 1« 

1:33 

7:39 
3.0 

13:26 
0.1 

19:47 
3.7 

Th'  16 

t 

2:42 
-0.3 

8:42 
3.0 

14:27 
0.1 

20.57 
3.7 

I'l'' 

1:49 
-0.1 

7:57 
3.2 

13:51 
0.0 

20:08 
3.5 

|Tu  17 

2:10 
—0.2 

8:14 
3.0 

14:00 
0.1 

20:26 
3.7 

P    F  1 17 

3r24 

-0.2 

9:28 
2.9 

15:11 
0.2 

21:42 
3.5 

'M    18 

1 

2:22 
—0.2 

8:27 
3.1 

14:20 
0.0 

20:42 
3.5 

N   W  18 

1 

2:50 
—0.2 

8:52 
2.9 

14:35 
0.2 

21:07 
3.6 

,  S    18 . 

4:12 
—0.1 

10:16 
2.8 

16.-04 
0.3 

22:33 

3.3 

Tu  19 

1 

3:00 
—0.1 

9:02 
3.0 

14:51 
0.1 

21:21 
3.4 

Th  19 

8:&5 
-0.1 

9:32 

2.8 

15:15 
0.3 

21:53 
3.4 

s  '19 

1             1 

5K)0 
0.1 

11:09 
2.8 

17:03 
0.6 

23:81 
3.0 

N  W  20 

3:42 
0.0 

9:39 

2.8 

15:28 
0.3. 

22:07 
3.3 

;  F    20 

4:21 
0.1 

10:'20 
2.7 

16:04 
Q.6 

22:48 
3.2 

1 ;  M  1  20 

5:56 
0.3 

12:11 
2.7 

18:15 
0.6 

:  :  :' 

Th  21 

1 

4:30 
0.2 

10:25 
2.6 

16:13 
0.5 

23:00 
3.1 

8    21 

5:18 
0.3 

11:21 
2.5 

17:07 
0.6 

23:50 
2.9 

Tu  21  ' 

0:35 
2.7 

6:57 
0.5 

13:19 
2.7 

19:36 
0.6 

F    22 

6:28 
0.4 

11:26 
2.4 

17:12 
0.7 

|'s,22 

6:21 
0.6 

12:32 
2.4 

18:28 
0.8 

W    22; 

j       1 

1:51 
2.6 

8:03 
0.6 

14:29 
2.8 

21 «) 
0.6 

D 

S    23 

0:06 
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DECEMBER.                           | 
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19:38 
3.3 

s  Th    8 

1:10 
0.0 

7:27 
8.8 

14:01 
-0.2 

20:02 
2.9 

• 

s 

9 

0:45 
-0.3 

6:51      18:08 
3.6     —0.4 

19:15 
3.6 

W     9 

1:32 
-0.2 

7:46 
3.8 

14:12 
-0.4 

20:17 
3.1 

F 

9 

1:47 
0.1 

8:07 
3.7 

14:38 
-0.1 

20:40 

2.8 

M 

10 

1:22 
-0.8 

7:30     13:45 
3.7     —0.6 

19:57 
3.6 

s 

Th 

10 

2:08 
—0.1 

8:26 
3.8 

14:52 
-0.2 

20:56 
3.0 

JS 

10 

2:24 
0.2 

8:47 
3.5 

15:15 
0.0 

21:17 
2.7 

Tu 

11 

1:57 
-0.3 

8:08     14:27 
3.8     -0.6 

20:37 
3.4 

F 

11 

2:42 
0.1 

9:07 
3.6 

16:83 
0.0 

21:35 

2.8 

!  S 

11 

3:00 
0.4 

9:27 
3.3 

15:58 
0.2 

21:.'S7  ! 
2.6  , 

W 

12 

2:32 
-0.2 

8:48     15:08 
3.7     -0.3 

21:15 
3.2 

S 

12 

3:18 
0.3 

9:50 
3.3 

16:17 
0.2 

22:18 
2.6 

M   12 

3:87 
0.6 

10:08 
3.1 

16:32 
0.4 

22:38 
2.5 

Th 

13 

3:08 
0.0 

9:30     15:52 
3.6        0.0 

21:55 
2.9 

s 

13 

4:00 
0.5 

10:87 
3.0 

17:04 
0.6 

23:07 
2.4 

Tu  13 

4:28 
0.7 

10:52 
2.8 

17:16 
0.5 

23:27 
2.4 

S    F 

14 

8:45 
0.2 

10:15      16:88 
3.8        0.2 

22:37 
2.6 

D 

M 

14 

4:46 
0.8 

11:27 
2.7 

17:58 
0.7 

I 

W   14 

6:14 
0.9 

11:39 
2.5 

18:05 
0.7 

S 

15 

4:26 
0.5 

11:06      17:35 
3.0        0.6 

23:34 
2.3 

Tu 

15 

0:07 
2.2 

5:52 
LO 

12:28 
2.6 

19:04 
0.8 

E 

Th  15 

0:i5 
2.4 

6.-22 
1.0 

12:37 
2,3 

19:00 
0.8 

D    S 

16 

5:17 
0.8 

12:a5      18:40 
2.7         0.8 

W 

16 

1:25 
2.2 

7:22 
1.1 

13:48 
2.4 

20:15 
0.9 

F 

16 

1:33 
2.4 

7:42 
LO 

13:41 

2.2 

30K)1  1 
0.8  1 

M 

17 

0:50 
2.1 

6:33      13:15 
1.0        2.5 

20:06 
1.0 

A 

Th 

17 

2:43 
2.2 

8:58 
1.0 

14:68 
2.4 

21:22 

0.8 

s 

17 

2:36 
2.6 

9.-02 
LO 

16:02 
2.2 

21:04 
0.8 

Til 

18 

2:22 
2.0 

8:13      14:35 
1.0        2.5 

21:28 
0.9 

£ 

F 

18 

3:43 
2.4 

10:04 
0.9 

16:08 
2.4 

22:14 
0.7 

s 

18 

3:38 
2.6 

10:09 
0.8 

16:06 
2.3 

21:59 
0.7 

W 

19 

3:48 
2.2 

9:88      15:48 
0.9        2.5 

22:27 
0.7 

S 

19 

4:32 
2,6 

10:54 
0.6^ 

16:62 
2.5 

22:56 
0.5 

M 

19 

4:25 
2.9 

11:00 
0.6 

17:00 
2.4 

22:58 
0.5 

A  Th 

20 

4:88 
2.4 

10:42      16:48 
0. 7         2. 7 

23:12 
0.6 

s 

20 

5:10 
2.9 

11:36 
0.4 

17:36 
2.7 

28:33 
0.4 

Tu  20 

6:10 
3.1 

11:44 
0.7 

17:46 
2.6 

23:33 
0.4 

F 

21 

5:18 
.       2.6 

11:28     17:32 
0.6         2.8 

28:46 
0.4 

M   21 

6:47 
3.1 

12:10 
0.2 

18:18 
1.8 

W  21 

5:62 
3.4 

12:28 
0.1 

18:27 
2.7 

E    S 

22 

5:53 
2.9 

12K)6      18:10 
0.3         2.9 

O  Tul22 

0:07 
0.8 

6:20 
3.3 

12:46 
0.1 

18:48 
2.9 

Q  Th  22 

0:12 
0.3 

6:34 
3.9 

13:04 

—0.1 

19:06  i 
2.8 

'  S 

23 

0:15 
0.3 

6:25      12:37 
3. 1         0. 2 

18:42 
3.0 

W  23 

0:38 
0.2 

6:65 
3.6 

13:18 
-0.1 

19:22 
2.9 

F  1  23 

0:50 
0.2 

7:13 
3.7 

13:42 
-0.2 

19:45 
2.9 

o!M 

24 

0:44 
0.2 

6:62      18:07 
3.2         0.0 

19:12 
3.0 

Th  24 

1      i 

1:12 
0.1 

7:30 
3.6 

13:65 
-0.2 

19:57 
2.9 

S 

24 

1:28 
0.1 

7:64 
3.7 

14:22 
-0.2 

20:24 
k.9 

,^" 

25 

1:08 
0.1 

7:20      13:36 
3.4     -0.1 

19:42 
3.0 

N 

F 

25 

1:40 
0.2 

8:07 
3.6 

14:32 
—0.2 

20:33 
2.9 

s 

25 

2:08 
0.1 

8:37 
3.7 

15:08 
—0.2 

21:06 
2.9 

w 

26 

1:33 
0.1 

7:62      14:08 
3,4     -0.1 

20:12 
3.0 

S 

26 

2:16 
0.2 

8:47 
3.6 

15:12 
—0.1 

21:10 

2.8 

M 

26 

2:50 
0.1 

9:20 
3.6 

16:47 
-0.1 

21:48 

2.8 

Th 

27 

2:00 
0.1 

8:24      14:42 
3.6     -0.1 

20:42 
2.9 

S  l27 

2:54 
0.3 

9:30 
3.4 

15:67 
0.0 

21:55 
2.7 

P 

Tu 

27 

3:36 
0.2 

10:06 
3.4 

16:32 
0.0 

22:38 

2.8  1 

F 

1 

28 

2:33 
0.1 

9:00      15:22 
3.4         0.0 

21:18 
2.8 

M   28 

3:40 
0.4 

10:18 
3.3 

16:47 
0.2 

22:48 
2.6 

W 

28 

4:30 
0.4 

10:68 
3.1 

17:21 
0.2 

28:35  1 

2.8  1 

N 

s 

29 

8:06 
0.2 

9:42      16:a6 
3.3         0.1 

22:00 
2.7 

Tu  29 

4:34 
0.6 

11:15 
3.0 

17:45 
0.4 

23:52 
2.5 

E 

Th 

29 

5:36 
0.8 

11:56 
2.8 

18:17 
0.4 

s 

30 

3:45 
0.4 

10:82      16:59 
3.1         0.3 

22:52 
2.5 

C 

W  30 

5:45 
0.7 

12:22 
2.8 

18:50 
0.6 

.     .     . 

F 

30 

0:38 
2.8 

6:50 
0.6 

13:06 
2.6 

19:20 
0.5 

r 

M 

31 

4:37 
0.6 

11:30     18:02 
2.9         0.6 

1 

S 

31 

1:47 

2.8 

8:13 
0.6 

14:25 
2.5 

20:28 
0.6 

1         The  tic 
1  acomparie 

from  Meai 
1  which  is  1. 

unless  a  m 
'         The  tir 
'  (a.m.), all 

eqiKvtor;  A 

1 

lea  are  placed  in  the  order  of  occurrence,  wj 
ion  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  is  approxtmat 

6  feet  below  mean  sea  level.    To  And  the  dt 
inus  (— )  sign  is  before  the  height,  in  which 
ae  used  is  Intercolonial  Standard,  60th  merid 
greater  are  in  the  aftemcx>n  (p.  m.)  and  wh€ 

7  moon:  J,  1st  quar.;  O.  full  moon;  (J,  3d 
.,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heifl 
ther  it  is  high  or  low  water.    The  heigl 
ely  the  datum  of  soundings  on  the  Adi 
pth  of  water,  add  the  tabular  height  to 
case  subtract  it. 

ian  W. ;  0»  is  midnight,  12^  is  noon;  all  h 
n  diminished  by  12  give  the  times  after 
quar.;  E,  moon  on  the  equator;  N,  S,  ir 

hts< 

Lts,ii 

nira 

the 

ouw 
noor 
LOon 

1 

m  the  second  line  of  each  day;  1 
1  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

less  than  12  are  in  the  forenoon 
i;  for  instance,  16:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 

HALIFAX  (Navy- Yard),  NOVA  SCOTIA,  1904. 
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—      — 

JANUARY. 

.... 



_   — 

FEBRUARY. 

Time  and  Height  of  High  and 
LowWater. 

MARCH.                                 1 

c  Day of- 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  water. 

8 

W.  'Mo. 

W. 

Mo. 

W.  [mo. 

' 

F 

1 

6:00 
5.5 

12:34      18:44 
-0.3        5.1 

9'm 

1 

1:20 
0.1 

7:27 
5.9 

13:54 
-0.9 

20:07 
5.6 

s'- 

1 

1:06 
0.0 

7:10 
5.7 

13:35 
—0.7 

19:46 
6.7 

N 

S 

2 

0:45 
0.3 

6:65      13:24 
5.7     -0.7 

19:38 
5.3 

Tu 

2 

2:14 
0.0 

8:19 
6.0 

14:45 
-0.9 

20:56 

5.8 

w 

2 

1:57 
—0.3 

8:02 
5.9 

14:24 
—0.8 

20:33 
5.9 

0 

IS 

3 

1:37 
0.2 

7:45      14:16 
6.9     -0.9 

20:27 
5.5 

W 

3 

8:06 
—0.1 

9:09 
6.0 

15:37 
-0.9 

21:44 
5.8 

£ 

Th 

3 

2:48 
-0.4 

8:52 
5.9 

15:12 
-0.7 

21:18 
5.9 

p 

M 

4 

2:88 
0.1 

8:86      15:07 
5.9     -0.9 

21:16 
5.6 

E  Th 

4 

4:00 
—0.1 

9:67 
5.8 

16:27 
-0.6 

22:80 
5.7 

F 

4 

3:38 
-0.4 

9:87 
6.8 

16:00 
-0.5 

22:04 
5.9 

Tu 

5 

3:22 
0.2 

9:24      15:66 
6.9     —0.8 

22:14 
5.6 

F 

5 

4:55 
0.0 

10:45 
5.5 

17:16 
—0.3 

28:18 
5.6 

S  i   5 

4:30 
-0.3 

10:25 
5.6 

16:52 
-0.2 

22:50 
6.7 

W 

6 

4:-20 
0.2 

10:13      16:48 
5.7     —0.6 

22:64 
5.5 

is^ 

6 

5:62 
0.2 

11:86 
5.2 

18:10 
0.0 

S      6 

5:25 
-0.1 

11:12 
5.2 

17:42 
0.2 

23:87 
5.3 

Th 

7 

5:17 
0.4 

11:04      17:41 
5.4     —0.3 

23:45 
5.4 

s 

7 

0K» 
6.3 

6:53 
0.3 

12:30 
4.8 

19:10 
0.4 

M     7 

6:22 
0.2 

12:05 
4.7 

18:40 
0.6 

.    .    . 

E 

F 

8 

6:18 
0.5 

11:57      18:40 
5.0         0.0 

.    .     . 

^;M 

8 

1:02 
5.0 

7:56 
0.5 

13:30 
4.4 

20:12 
0.7 

C  Tu    8 

1 

0:28 
6.0 

7:24 
0.4 

18:02 
4.8 

19:44 
0.9 

t's 

9 

0:87 
6.2 

7:23      12:54 
0.6         4.7 

19:38 
0.3 

,Tu 

9 

1:57 

4.8 

9:02 
0.6 

14:41 
4.0 

21:16 
0.8 

«  w;  9 

1:22 
4.6 

8:27 
.  0.6 

14K)7 
4.0 

20:52 
1.0 

'  s 

10 

1:34 
5.0 

8:28      14:00 
0.6         4.4 

20:41 
0.5 

Iw 

1 

10 

8K)0 
4.6 

10:02 
0.6 

1*:56 
3.9 

22:20 
0.9 

Th  10 

2:22 
4.4 

9:32 
0.7 

15:22 
8.8 

21:57 
LI 

M 

11 

2:32 
4.8 

9:32      15:08 
0.6         4.1 

21:43 
0.6 

s  Th 

11 

4:02 
4.5 

11:00 
0.5 

17:10 
3.9 

28:20 
0.9 

f|ii 

3:27 
4.2 

10:30 
0.6 

16:85 
3.8 

22:57 
LO 

Tu'  12 

sai 

4.7 

10:28     16:22 
0.5         4.0 

22:41 
0.7 

F 

12 

5:02 
4.6 

11:52 
0.4 

18:08 
4.1 

,  S  1 12 

4:35 
4.2 

11:23 
0.6 

17:83 
4.0 

28:49 
0.9 

\Vil3 

1 

4:32 
4.7 

11:24      17-.85 
0.4         4.1 

23:37 
0.8 

S 

13 

0:12 
0.9 

5:57 
4.6 

12:87 
0.3 

18:55 
4.3 

S 

13 

5:30 
4.4 

12:08 
0.4 

18:20 
4.2 

Th 

14 

5:28 
4.8 

12:15      18:30 
0.3         4.2 

S 

14 

1:00 
0.8 

6:44 
4.8 

18:19 
0.2 

19:83 
4.4 

A   M    14 

0:34 
0.8 

6:17 
4.6 

12:50 
0.3 

18:58 
4.5 

s 

F 

15 

0:80 
0.8 

6:19     13:02 
4.9         0.1 

19:15 
4.3 

A  M 

15 

1:40 
0.8 

7:27 
4.9 

13:57 
0.1 

20:07 
4.6 

Tu  15 

1:14 
0.7 

7:00 

4.8 

18:26 
0.2 

19:32 
4.7 

S 

16 

1:17 
0.8 

7:06      13:42 
5.0        0.0 

19:55 
4.4 

•  Tu 

1 

16 

2:15 
0.8 

8:04 
4.9 

14:83 
0.1 

20:37 
4.7 

W   16 

1:45 
0.6 

7:87 
4.9 

14:00 
0.2 

20:08 
4.9 

• 

S 

17 

2:00 
0.8 

7:48      14«2 
5.0         0.0 

20:30 
4.5 

!w 

17 

2:47 
0.8 

8:37 
4.9 

16:04 
0.2 

21:07 

4.8 

f  Thl7 

2:17 
0.5 

8:12 
5.0 

14:32 
0.2 

20:34 
5.1 

M 

18 

2:87 
0.9 

8:25      14:59 
5.0         0.0 

21  KM 
4.6 

Th 

18 

8:17 
0.8 

9:10 
4.9 

15:82 
0.3 

21:37 
4.9 

F 

1 

18 

2:47 
0.4 

8:45 
5.0 

15:02 
0.3 

21:05 
5.1 

A 

Tu 

19 

3:12 
1.0 

9:00      16:32 
4.9         0.2 

21:36 
4.6 

E     F 

19 

3:46 
0.8 

9:42 
4.9 

16:02 
0.4 

22:18 
5.0 

S 

19 

8:19 
0.3 

9:20 
5.0 

15:80 
0.3 

21:38 
5.2 

W 

20 

3.48 
1.0 

9:82      16:a5 
4.8         0.3 

22:05 
4.7 

IS 

1 

20 

4:15 
0.7 

10:15 
4.8 

16:32 
0.5 

22:42 
5.0 

s 

20 

3:50 
0.3 

9:65 
5.0 

16:02 
0.5 

22:12 
5.1 

Th 

21 

4:15 
1.1 

10:05      16:36 
4.7         0.4 

22:40 

4.8 

1  s 

1 

21 

4:52 
0.7 

10:55 

4.8 

17:05 
0.6 

28:21 
5.0 

M 

21 

4:30 
0.3 

10:35 
4.9 

16:87 
0.7 

22:50 
6.1 

E 

F 

22 

4:45 
1.1 

10:40      17:06 
4.6         0.6 

23:15 
4.8 

M 

22 

5:40 
0.7 

11:38 
4.7 

17:46 
0.8 

Tu 

22 

5:15 
0.4 

11:18 
4.8 

17.21 
0.9 

23:85 
4.9 

S 

23 

5:24 
1.1 

11:28      17:42 
4.6         0.7 

28:57 

4.8 

Tu 

23 

0:04 
4.9 

6:31 
0.7 

12:27 
4.5 

18:35 
1.0 

W 

23 

6:07 
0.5 

12:08 
4.6 

18:10 
1.1 

S 

24 

6:12 
1.0 

12K)3      18:24 
4.5         0.8 

1>  W 

1 

24 

0:54 

4.8 

7:33 
0.7 

13:26 
4.4 

19:38 
LI 

^l'^^ 

24 

0:24 

4.8 

7:10 
0.7 

18:05 
4.5 

19:18 
1.3 

3) 

m!25 

0:42 

4.8 

7:10      12:54 
1.0         4.4 

19:15 
1.0 

Th 

25 

1:52 
4.7 

8:42 
0.7 

14:30 
4.3 

20:50 
1.1 

F 

25 

1:24 
4.6 

8:18 
0.7 

14:12 
4.4 

20:37 
1.3 

Tu 

26 

1:31 

4.8 

8:10      13:53 
0.9         4.3 

20:15 
1.0 

N    F 

26 

2:57 

4.8 

9:49 
0.5 

15:45 
4.4 

22K)2 
LO 

S 

26 

2:80 
4.6 

9:27 
0.6 

15:24 
4.4 

21:54  ! 
LO 

W 

27 

2.-28 

4.8 

9:15      15:00 
0.6         4.3 

21:l.s 
1.0 

|S 

27 

4:04 
4.9 

10:61 
0.2 

16:55 
4.6 

23:10 
0.7 

S 

27 

3:42 
4.6 

10:30 
0.3 

16:35 
4.6 

23:00 
0.7 

Th 

28 

3:28 
4.9 

10:17      16:11 
0. 3         4. 4 

22:26 
0.8 

s 

28 

5:10 
5.1 

11:50 
—0.2 

18:00 
5.0 

M 

28 

4:52 
4.9 

11:28 
0.0 

17:87 
5.0 

23:57 
0.3 

N 

F 

29 

4:30 
5.1 

11:15      17:20 
0.0         4.7 

23:27 
0.6 

M 

t 

29 

0:10 
0.3 

6:12 
6.6 

12:43 
—0.5 

18:55 
5.3 

PiTu 

29 

5:55 
5.2 

12:23 
-0.3 

18:32 
5.4 

S 

30 

5:83 
5.4 

12:10      18:21 
-0.4         5.0 

1 

K|W  30 

0:48 
-4).l 

6:54 
5.3 

13:12 
—0.4 

19:21 
5.7 

s 

31 

0:26 
0.3 

6:82      13:04 
5. 7     —0. 7 

19:16 
5.3 

C  Th 

31 

1:40 
—0.4 

7:44 
5.7 

14:00      20:08  1 
-0.5         5.9  1 

-! 

;  of  each  day; 
are  reckoned 
s  region,  and 
on  tne  chart, 

the  forenoon 
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)  feet  below  mean  sea  level.    T< 
nufi  (-)  sign  is  before  the  heig] 
le  used  ia  Intercolonial  Standard 
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moon;  3).  1st  quar.;  O.  full  ni 
,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


Dayof- 


W.  Mo. 


Time  and  Height  of  High  and 
La)w  Water. 


O 


F 

8 

M 
Tu 
W 
Th 

F 

S 


S  1 10 
Mjll 

Tu  12 

I 
W  13 

I 
Th  14 

F  :i5 

S  16 
S  17 
M  18 
Tu  19 

W  20 

I 

Th  21 
F  J22 
S  23 
!$  24 
M  25 
Tu  26 

w;27 

Th  28 
F  29 
S  i30 


2:28 
—0.5 

3:16 
—0.5 

4:05 
—0.4 

4:57 
-0.2 

5:52 
0.1 

6:50 
0.4 

0:45 
4.5 

1:42 
4.1 

2:46 
4.0 

8:52 
4.1 

4:51 
4.2 

0:00 
0.8 

0:87 
0.6 

1:12 
0.4 

1:45 
0.2 

2:18 
0.0 

2:54 
0.0 

8:34 
—0.1 

4:14 
0.0 

5:00 
0.2 

5:53 
0.4 

0:05 
4.7 

1:06 
4.5 

2:12 
4.4 

8:26 
4.4 

4:36 
4.6 

5:40 
4.9 

0:34 
-0.1 

1:22 
—0.4 

2:10 
—0.5 


8:32 
5.7 

9:18 
5.7 

10:04 
5.4 

10:50 
5.1 

11:40 
4.7 

12:32 
4.3 

7:50 
0.6 

8:52 
0.7 

9:50 
0.7 

10:43 
0.7 

11:29 
0.6 

5:42 
4.4 

6:28 
4.6 

7:08 

4.8 

7:47 
5.0 

8:22 
5.1 

9:00 
5.2 

9:38 
5.1 

10:20 
5.0 

IIKW 
4.9 

11:57 
4.7 

0.6 

8:00 
0.6 

9:10 
0.6 

10:12 
0.4 

11:08 
0.2 

12:00 
0.0 

6:36 
5.2 

7:27 
5.3 

8:15 
5.4 


14:47 
—0.4 

15:32 
—0.2 

16:22 
0  1 

17:12 
0.5 

18:10 
0.9 

19:15 
1.1 

13:32 
4.1 

14:40 
3.9 

15:46 
3.9 

16:44 
4.0 

17:32 
4.3 

12:10 
0.5 

12:48 
0.4 

13:23 
0.3 

13:55 
0.3 

14:28 
0.3 

15:02 
0.4 

15:38 
0.5 

16:12 
0.7 

17:04 
0.9 

18:02 
1.1 

12:54 
4.5 

14:00 
4.4 

15:07 
4.5 

16:12 
4.7 

17:12 
5.0 

18:06 
5.3 

12:50 
-0.1 

13:38 

—0.1 

14:25 

0.0 


20:54 
5.9 

21:37 
5.8 

22:20 
5.6 

23:05 
5.2 

23:53 
4.9 


20:24 
1.3 

21:30 
1.2 

22:27 
1.2 

23:17 
1.0 


18:12 
4.6 

18:51 
4.9 

19:27 
5.1 

20:00 
5.3 

20:36 
5.3 

21:12 
5.3 

21:50 
5.3 

22:30 
5.2 

23:15 
4.9 


19:15 
1.3 

20:35 
1.2 

21:47 
1.0 

22:48 
0.6 

23:44 
0.2 


18:57 
5.6 

19:43 
5.7 

20:27 
5.8 


MAY. 


c  I  Day  of— 

8 — ^ — ' 

a !  w.  iMo.i 


Time  and  Height  of  High  and 
Low  Water. 


s 

1 

M 

2 

s  Tu 

3 

W 

4 

Th 

5 

F 

6 

a!  s;  8' 

Tu  10 ' 


11 


12 


W 
Th 

F    13 

S  1 14 

•   IS    15 

M    16 

Tu  17 

^'jW    18 

iTh  19 

|F  '20 

\  S    21 

J    S    22 

M   23 

eITu  24 

W '  25 

iTh  26 


27  j 
28 
29| 
30  j 
31 


2:57 
—0.5 

8:43 
—0.4 

4:32 
—0.2 

6:22 
0.1 

6:15 
0.4 

0:07 
4.4 

1:00 
4.1 

1:57 
4.0 

2:59 
3.9 

4:02 
4.0 

4:58 
4.2 

5:47 
4.5 

0:34 
0.2 

1:12 
—0.1 

IM 
-0.3 

2:33 
-0.4 

3:17 
—0.4 

4:00 
—0.3 

4:48 
—0.1 

5:43 
0.1 

6:42 
0.4 

0:52 
4.5 

1:57 
4.4 

3:10 
4.3 

4:20 
4.4 

6:25 
4.6 

0:19 
0.0 

1:07 
—0.3 

1:53 
-0.4 

2:39 
—0.4 

3:23 
—0.3 


9:00 
\  5.3 

9:43 
5.1 

10:28 
4.9 

11:15 
4.6 

12:02 
4.4 

7:10 
0.7 

8:07 
0.8 

9:03 
0.8 

9:.>1 
0.8 

10:40 
0.7 

11:24 
0.6 

12:03 
0.5 

6:34 

4.8 

7:17 
6.0 

7:59 
5.1 

8:42 
6.2 

9:24 
5.2 

10:08 
6.2 

10:57 
5.0 

11:47 
4.9 

12:44 
4.7 

^:45 
0.5 

8:50 
0.5 

9:54 
0.5 

10:48 
0.4 

11:41 
0.3 

6:23 
4.8 

7:14 
4.9 

8:00 
4.9 

8:45 
4.9 

9:27 
4.9 


15:10 
0.2 

15:56 
0.5 

16:45 
0.8 

17:40 
1.1 

18:42 
1.8 

12:56 
4.2 

13:51 
4.0 

14:49 
4.0 

15:44 
4.2 

16:36 
4.3 

17:22 
4.7 

18:06 
6.0 

12:43 
0.4 

18:20 
0.8 

um 

0.3 

14:38 
0.4 

15:21 
0.5 

16:06 
0.7 

17:00 
0.9 

18:02 
1.1 

19:15 
1.2 

13:44 
4.6 

14:47 
4.6 

15:50 
4.8 

16:48 
5.0 

17:42 
5.2 

12:32 
0.3 

13:20 
0.3 

14:06 
0.4 

14:50 
0.5 

15:85 
0.7 


21:11 

6.7 

21:64 
5.4 

22:36 
5.1 

23:20 
4.8 


19:47 
L4 

20:50 
1.4 

21:47 
1.3 

22:34 
1.1 

23:16 
0.8 

23:56 
0.5 


18:48 
6.2 

19:28 
5.4 

20:08 
5.5 

20:48 
5.5 

21:31 
5.4 

22:15 
6.3 

23:02 
6.1 

23:53 

4.8 


20:30 
1.1 

21:3«> 
0.9 

22:36 
0.6 

23:28 
0.2 


18:33 
5.4 

19:20 
5.5 

20:06 
5.5 

20:47 
5.4 

21:30 
5:3 


JITNE. 


s 

Day  of— 

Time  and  Height  of  Hlf 
Low  Water. 

^hand 

W. 

Mo. 

W 

1 

4:07 
—0.1 

10:07 
4.7 

16:22 
1.0 

22:08 
6.0 

Th 

2 

4:52 
0.1 

10:49 
4.6 

17:11 
1.2 

22:50 
4.7 

F 

3 

5:38 
0.4 

11:32 
4.5 

mm 

1.4 

23:80 
4.4 

8 

4 

6:26 
0.7 

12:17 
4.4 

19K)0 
1.5 

A 

l» 

5 

0:15 
4.2 

7:16 
0.8 

13K)4 
4.3 

19:55 
1.5 

c 

M     6 

4.0 

8:05 
0.9 

13:55 
4.8 

20:50 
1.4 

E 

Tu'    7 

2:00 
4.0 

8:57 
1.0 

14:47 
4.4 

21:40 
LI 

W|    8 

3:02 
4.0 

9:44 
0.9 

15:38 
4.6 

22:27 
0.8 

Th;    9 

4:04 
4.1 

10:38 
0.8 

16:30 

4.8 

23:13 
0.5 

F    10 

5:02 
4.3 

11:17 
0.7 

17:20 
5.0 

23..58 
0.1 

8    11 

5:59 
4.6 

12:03 
0.6 

18:10 
6.3 

S    12 

0:42 
-0.2 

6:48 
4.9 

12:50 
0.4 

18:58 
5.5 

• 

M    13 

1:27 
-0.4 

7:36 
5.1 

13:34 
0.3 

19:45 
5.7 

N 

Tu  14 

2:13 
—0.6 

8:23 
5.3 

14:24 
0.3 

20:32 
5.7 

W   15 

2:58 
-0.6 

9:10 
5.4 

16:08 
0.4 

21:12 
5.7 

Th  16 

3:48 
-0.6 

9:56 
6.4 

16:02 
0.6 

22:03 
5.5 

■- 

F    17 

4:37 
-0.4 

10:46 
5.3 

16:57 
0.6 

22:50 
5.3 

8    18 

j 

5:29 
-0.1 

11:37 
6.1 

17:58 
0.8 

23:42 
5.0 

l»  |19 

6:27 
0.1 

12:27 
5.0 

19:06 
0.8 

i 

M    20 

0:40 
4.7 

7:25 
0.4 

13:25 
4.9 

20:13 
0.8 

TU21 

1:41 
4.4 

8:80 
0.5 

14:22 

4.8 

21:18 
0.7 

W   22 

2:52 
4.3 

9:80 
0.6 

15:22 
4.8 

22:17 
0.5 

Th  23 

4:04 
4.2 

10:28  , 
O.C 

16:25 
4.9 

23:14 
0.3 

F    24 

5:13 
4.2 

11:25 
0.6 

17:20 
5.0 

8    25 

0:05 
0.1 

6:12 
4.4 

12:18 
0.6 

18:13 
5.2 

l»    26 

0:55 
0.0 

7:a5 
4.5 

13:08 
0.6 

19:92 
5.3 

s 

M,27 

1:40 
-0.2 

7:50 
4.6 

13:53 
0.7 

19:47 
5.3 

Tu  28 

2:23 
—0.2 

8:32 
4.6^ 

14:38 
0.8 

20:2S 
5.3 

W  29 

8:a5 
—0.2 

9:11 
4.7 

16:20 
0.9 

21:08 
5.2 

Th  30 

3:45 
0.0 

9:48 
4.6 

16:00 
LI 

21:4.=i 
5.0 

The  tides  are  placed  in  the  order  of  occurrence,  vvith  their  times  on  the  first  lino  and  height.^  on  the  second  line  of  each  day.  , 
a  compariwm  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heighi.s.  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  ■ 
which  is  2.6  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( - )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Intercolonial  Standard.  60th  meridian  W. :  O^  is  midnight,  12»>  is  noon;  all  hours  les.s  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#.  new  moon;  ^.  1st  quar.;  Q.  full  moon;  X-  3d  quar.:  E,  moon  on  the  equator:  N.  S,  mrxm  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


Day  of— ! 


W.  Mo 


Time  and  Heiffht  of  High  and 
Low  Water. 


1 

2 

3 

4 

5 

61 

7 

8 

9 
10 
11 


i  ^^\  ^^ 

IwilSi 

Th  14 


15 
16 
17 

18 


J)  Tu|l9 


M|2o 
Tu  26 


I 
W 

Th 

F 

A;  ,S 


4:25 
0.2 

5:02 
0.4 

5:42 
0.6 

6:18 
0.8 

0:18 
4.2 

1:10 
4.2 

2:07 
4.1 

3:12 
4.2 


3:80 
-0.8 

4.-20 
—0.6 

5:15 
—0.4 

6K)5 
0.0 

0:23 
4.9 

1:20 
4.5 

2:29 
4.2 

8:45 
4.0 

5:00 
4.0 

6:05 
4.1 

0:38 
0.1 

1:23 
0.0 

2:05 
0.0 

2:45 
0.0 

3:20 
0.1 

3:55 
0.2 

4:27 
0.4 


10:22 
4.6 

11:00 
4.6 

11:37 
4.6 

12:20 
4.6 

7:02 
0.9 

7:48 
1.1 

8:43 
1.1 

9:38 
1.0 


4:18 
4.3 

10:29 
0.9 

5:22 
4.5 

11.-28 
0.7 

0:12 
-0.2 

6:20 

4.8 

1K)4 
-0.5 

7:14 
5.1 

1:53 
-0.7 

8:05 
5.4 

2:42 
—0.8 

8:52 
5.5 

5.6 

10:27 
5.6 

11:15 
5.5 

12K)5 
5.3 

7K)6 
0.3 

sm 

0.5 

9:10 
0.7 

10:12 
0.8 

11:12 
0.8 

12:06 
0.8 

6:65 
4.3 

7:40 
4.4 

8:17 
4.6 

8:52 
4.6 

9:25 
4.7 

9:55 
4.7 

10:27 
4.8 


16:40 
1.2 

17:21 
1.3 

18:04 
1.4 

18:54 
1.4 

13:05 
4.6 

13:54 
4.6 

14:48 
4.6 

15:42 

4.8 

16:38 
ft.O 

17:36 
6.3 

12:20 
0.5 

13:14 
0.3 

14:04 
0.2 

14:57 
0.1 

15:50 
0.2 

16:45 
0.3 

17:42 
0.4 

18:40 
0.5 

12:58 
5.1 

13:55 
4.9 

14:57 
4.8 

15:58 
4.7 

17:00 
4.7 

17:.% 

4.8 

12:66 
0.7 

13:42 
0.7 

14:24 
0.8 

15:02 
0.8 

15:38 
0.9 

16:08 
1.0 

16:40 
1.1 


22:22 
4.7 

23:00 
4.5 

23:35 
4.5 


19:45 
1.3 

20:40 
1.1 

21:35 
O.H 

22:29 
0.5 

23r20 
0.1 


18:30 
5.5 

19:22 
5.7 

20:12 
5.9 

21:01 
5.8 

21:50 
5.7 

22:38 
5.5 

23:28 
5.: 


19:50 
0.6 

20:55 
0.6 

21:57 
0.5 

22:58 
0.4 

23:60 
0.3 


18:45 
6.0 

19:30 
5.0 

20:12 
6.0 

20:50 
5.0 

21:24 
4.! 

21:56 
4.8 

22:27 
4.6 


= 

Day  of— 

53 

W.  Mo. 

E 

M 

1 

Tu 

2 

Wi    3 

CC  Th    4 

Fi   5 

■  S!   6 

;  s  i  7 

^'   M,    8 

Tu    9 

w'lo 

• 

Th  11 

p 

F    12 

S    13 

E 

S    14 

M   15 

Tu  16 

W  17 

D 

Th  18 

F    19 

s 

S    20 

IS    21 

M   22 

Tu  23 

W   24 

o 

Th  25 

F   26 

A 

S    27 

E 

s;28 

M   29 

Tu 

30 

W 

31 

AUGUST. 

\t  of  High  and 
ater. 

17:15      23:05 
1.1         4.5 

SEPTEMBER. 

Time  and  Heigh 
LowM 

X 

Day  of— 

w.  |mo. 

Time  and  Height  of  High  and 
Low  water. 

4:56 
0.6 

11:00 

4.8 

Th    1 

5:23 
0.8 

11:40 
4.8 

18:05 
0.8 

5:27 
0.8 

11:40 

4.8 

17:54 
1.1 

23:45 
4.5 

<I 

F      2 

0:03 
4.5 

6:08 
1.0 

12:27 
4.8 

19:05 
0.8 

6:05 
0.9 

12-20 
4.8 

18:45 
1.0 

S      3 

0:57 
4.4 

7:06 
L2 

13:20 
4.7 

20:10 
0.8 

0:31 
4.4 

6:50 
1.0 

13:07 
4.7 

19:45 
1.0- 

N 

S  1    4 

1:59 
4.3 

8:15 
1.2 

14.26 
4.6 

21:20 
0.6 

1:25 
4.3 

7:47 
1.1 

14:00 
4.7 

20:4* 
0.8 

Mi    5 

•    3:10 
4  3 

9:32 
1.1 

15:32 

4.7 

22:20 
0.4 

2:30 
4.2 

8:50 
1.1 

15:00 
4.7 

21:52 
0.6 

Tu'    6 

4:20 
4.5 

10:42 
0.8 

16:40 
5.0 

23:22 
0.0 

3:40 
4.2 

9:57 
1.0 

16:02 
4.9 

22:51 
0.2 

W,    7 

5:28 
4.8 

11:42 
0.5 

17:46 
5.3 

4:50 
4.5 

11.-01 
0.8 

17:06 
5.1 

23:47 
—0.2 

Th    8 

0:15 
-0.3 

6:27 
6.8 

12:37 
0.1 

18:45 
5.6 

5:55 

4.8 

12:00 
0.5 

18:06 
5.5 

P 

• 

F     9 

—0.6 

7:20 
5.6 

13:30 
-0.3 

19:37 
5.8 

0:40 
-0.5 

6:51 
5.2 

12:56, 
0.2 

19:03 
5.7 

E 

S  'lO 

1:58 
-0.9 

8:07 
5.9 

14:24 
-0.5 

20:26 
5.9 

1:30 
-0.7 

7:42 
5.5 

13:49 
0.0 

19:.5.'> 
5.9 

Sill 

2:45 
-0.7 

8:53 
6.0 

15:12 
-0.5 

21:16 
5.9 

2:20 
—0.9 

8:32 
5.7 

14:41 
—0.2 

•20:45 
6.0 

M    12 

3:34 
—0.6 

9:40 
6.0 

16:02 
-0.5 

22K)2 
5.7 

3:10 
—0.8 

9:18 
5.9 

15:32 
—0.2 

21:34 
5.9 

Tu  13 

4:25 
—0.3 

10:23 
5.8 

16:56 
-0.3 

22:50 
5.4 

3:58 
—0.7 

10:05 
5.8 

16:27 
—0.2 

22:21 
5.7 

W   14 

5:15 
0.1 

11:12 
5.5 

17:52 
0.0 

23:42 
5.0 

4:48 
—0.4 

10:50 
5.7 

17:20 
0.0 

23:10 
5.4 

|Th 

15 

6:11 
0.5 

12K)1 
5.2 

18:55 
0.2 

5:40 
0.0 

11:40 
5.5 

18:18 
0.2 

J)    F 

16 

0:37 
4.5 

7:16 
0.8 

12:56 
4.8 

19:58 
0.5 

0:02 
5.0 

6:37 
0.3 

12:32 
5.2 

19:25 
0.4 

s    S 

17 

1:40 
4.2 

8:25 
1.0 

13:55 
4.5 

21:04 
0.6 

1:00 
4.5 

7:42 
0.7 

13:27 
4.9 

20:28 
0.5 

|S 

18 

2:53 
3.9 

9:36 
1.1 

15.00 
4.2 

22:06 
0.6 

2:06 
4.2 

8:47 
0.8 

14:27 
4.6 

21:33 
0.5 

M 

19 

4:10 
3.9 

10:38 
1.0 

16:10 
4.2 

23:03 
0.5 

3:2a 
3.9 

9:55 
0.9 

15:32 
4.4 

22:33 
0.5 

Tu 

20 

5:11 
4.0 

11:33 
0.9 

17:12 
4.4 

23:61 
0.6 

4:41 
3.9 

10:57 
0.9 

16:38 
4.6 

28:28 
0.4 

W 

21 

6:04 
4.2 

12r21 
0.8 

18M 
4.6 

5:46 
4.0 

11:54 
0.8 

17:37 
4.6 

Th 

22 

0:35 
0.3 

6:46 
4.6 

13:01 
0.7 

18:52 
4.6 

0:18 
0.3 

6:38 
4.3 

12:43 
0.8 

18:27 
4.7 

AiF 

23 

1:14 
0.3 

7:21 
4.7 

13:37 
0.6 

19:28 
4.8 

1:(M 
0.2 

7:20 
4.4 

13:26 
0.7 

19:12 

4.8 

«'« 

24 

1:48 
0.3 

7:62 
4.9 

14:07 
0.5 

20:04 
4.9 

1:44 
0.1 

7:55 
4.6 

14  KM 
0.7 

19:54 
4.9 

S 

25 

2:20 
0.3 

8:22 
5.0 

14:40 
0.4 

20:34 
4.9 

2:19 
0.1 

8:26 
4.7 

14:39 
0.7 

20:27 
4.9 

M 

26 

2:52 
0.4 

8:52 
5.0 

15K)7 
0.4 

21:06 
4.9 

2:54 
0.2 

8:56 
4.8 

15:08 
0.7 

21:02 
1.9 

!tu 

27 

3:17 
0.6 

9:21 
5.1 

15:37 
0.4 

21:88 
4.9 

3:18 
0.3 

9:25 
4.9 

16:36 
0.7 

21:30 

4.8 

iw 

28 

3:45 
0.6 

9:54 
5.1 

16:11 
0.4 

22:16 
4.9 

3:51 
0.4 

9:54 
4.9 

16:05 
0.7 

22:01 

4.8 

iTh 

29 

4:16 
0.7 

10:30 
5.0 

16:52 
0.4 

22:58 
4.8 

4:13 
0.6 

10:25 
4.9 

16:37 
0.7 

22:37 
4.7 

F 

30 

4:56 
0.9 

11:11 
4.9 

17:41 
0.6 

23:46 
4.6 

4:49 
0.7 

11 KX) 
4.9 

17:19 
0.8 

23:16 
4.6 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dav; 

a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 

from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 

which  is  2.6  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 

'  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Intercolonial  Standard,  60th  meridian  W.;  0»»  is  midnight,  12»>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance.  15:47  is  3:47  p.  m. 

#,  new  moon;  ^.  1st  quar.;  Q,  full  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P.  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

It  of  High  and 
ater. 

DECEMBER. 

Time  and  Height  of  Uig 
Lc»w  Water. 

rh  and  i 
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0.6 

c  Day  of— 
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Low  Water. 
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0.7 
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5.3 
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8:18 
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M 
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0.8 
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4.8 
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4:26      10:18 
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4.8 
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11 
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4.6 
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0.0 
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0.5 
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0.4 
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4.5 
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0.7 
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14 
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18:25 
0.2 
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12:44 
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A 
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1.4 
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4.1 

19:52 
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S 

15 

0:14 
4.6 

6:52 
1.0 

12:24 
4.7 

19:26 
0.4 

Tu  15 

1:37        8:35 
4.2         1.3 

18:42 
4.0 

20:45 
0.7 

E  Th  15 

1:42 
4.3 

8:40 
1.3 

13:46 
4.0 

20:42 
0.9 

j) 

IS 

16 

1:14 
4.2 

8:00 
1.2 

13:22 
4.2 

20:28 
0.6 

W ,  16 

2:35       9:34 
4.1         1.2 

14:43 
3.9 

21:38 
0.7 
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2:31 
4.4 

9:-28 
1.2 

14:45 
8.9 
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1.0  ' 

M 

17 

2:18 
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14:25 
4.1 
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0.6 
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;  s  'i7 
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18 
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0.6 
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4.4         0.9 
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s 

18 
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0.8 

w 

19 

4:26 
4.1 
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0.6 
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0.6 

M 

19 

5:03 
4.8 
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0.7 

A   Th 

20 
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0.5 
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1 

5:51      12:24 

4. 8         0. 4 

18:21 
4.5 
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6:52 
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4.6 

F 

21 
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4.5 
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0.6 
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M   21 

0:30       6:32 
0.6         5.1 

13:02 
0.1 

19:04 
4.7 

W 1  21 

1 

0:34 
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6:40 
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JANUARY. 

FEBRUARY. 

'hand 

•22:87 

20.6 

MARCH. 
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Day of— 

Time  and  Height  of  High  and 
Low  water. 

9 
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Time  and  Height  of  Hifl 
Low  Water. 
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-3.4 

11:30 
2L6 

17:48 
—3.6 

28:64 
2L5 

P   M 

4 

5:13 
—1.8 

^i^4 

17:46 
-2.4 

23:48 
20.8 

E 

Th 

4 

0:16 
21.1 

6:33 
—2.9 

12:39 
21.4 

19K)0 
—8.3 

F 

4 

6:12 
-3.5 

12:18 
21.5 

18:36 
-8.3 

. 

Tu 

5 

6:05 
—2.2 

12:06 
21.2 

18:31 
-8.2 

F 

5 

1:05 
2L0 

7:22 
—2.6 

13:28 

20.8 

19:59 
—2.6 

S 

5 

0:42 
21.2 

7:02 
-3.1 

18:07 
20.9 

19:25 
—2.5 

jW     6 

0:36 
20.5 

6:52 
-2.0 

12:59 
20.9 

19:21 
-2.9 

S 

6 

1:55 
20.5 

8:12 
—2.0 

14:21 
20.0 

20:42 
—1.8 

$<i 

6 

1:30 
20.0 

7:52 
—2.4 

13:57 
19.9 

20:1/ 
-1.5 

Th'    7 

1:26 
20.2 

7:45 
-1.7 

13:50 
20.3 

20:14 
-2.3 

IS 

7 

2:48 
19.8 

9:11 
-1.4 

15:16 
19.0 

21:37 
—0.8 

M 

7 

2:21 
19.7 

8:44 
-1.6 

14:48 
19.8 

21:09 
—0.4 

E 

F  •    8 

250 
19.9 

8:40 
—1.3 

14:43 
19.6 

21:08 
—1.6 

I 

M 

8 

3:48 

18.9 

10:10 
—0.6 

16:12 
18.0 

22:35 
0.1 

c 

Tu 

8 

3:14 

18.7 

9:40 
-0.6 

15:43 
17.6 

22:06 
0.6 

c 

S      9 

3:13 
19.4 

9:30 

—0.8 

15:40 
18.9 

22:06 
-0.9 

Tu 

9 

4:42 
18.2 

11:08 
0.0 

17:12 
17.1 

23:36 
0.8 

H 

W 

9 

4:10 
17.8 

10:38 
0.2 

16:43 
16.8 

23:05 
1.3 

»  ilO 

4:10 
18.9 

10:36 
-0.5 

16:40 
18.2 

23:03 
—0.3 

W 

10 

5:42 
17.6 

12:11 
0.3 

18:15 
16.6 

Th 

10 

5:10 
17.1 

11:40 
0.7 

17:46 
16.2 

M   11 

6:10 
18.4 

11:37 
-0.2 

17:42 
17.5 

S 

Th 

11 

0.36 
1.0 

6:42 
17.4 

13:10 
0.4 

19:15 
16.4 

F 

11 

0:06 
1.7 

6:11 
16.8 

12:40 
1.0 

18:45 
10.0 

iTu  12 

0:04 
0.2 

6:11 
18.1 

12:38 
-0.1 

18:42 
17.2 

F    12 

1:35 
1.1 

7:40 
17.4 

14:06 
0.2 

20:13 
16.5 

s 

12 

1K)5 
1.7 

7:10 
16.8 

13:86 
0.9 

19:42 
16.2 

'  W ;  13 

1:04 
0.4 

7:10 

18.1 

13:36 
—0.2 

19:42 
17.1 

S  |l3 

2:80 
1.0 

8:34 
17.6 

14:48 
0.0 

21:03 
Ib.H 

s 

13 

2:02 
1.4 

8:05 
17.0 

14:27 
0.6 

20:32 
16.6 

Th  14 

2:00 
0.5 

8:05 
18.2 

14:32 
-0.5 

20:38 
17.1 

S 

14 

3:20 

0.8 

9:22 
17.7 

15:44 
—0.1 

21:48 
17.0 

A 

M 

14 

2:60 
1.0 

8:58 
17.2 

15:14 
0.3 

21:16 
17.0 

s    F    15 

2:54 
0.4 

8:58 
18.3 

15:23 
—0.6 

21:27 
17.2 

A 

M 

15 

4:04 
0.6 

10:05 
17.8 

16.-25 
—0.2 

22:27 
17.3 

jTu 

15 

3:34 
0.7 

9:35 
17.5 

15:55 
0.1 

21:66 
17.0 

S    16 

3:42 
0.3 

9:45 

18.4 

16:08 
—0.7 

22:12 
17.3 

•  Tu 

16 

4:43 
0.5 

10:43 
17.9 

17:08 
-0.1 

23:04 
17.5 

Iw 

1 

16 

4:14 
0.3 

10:14 

17.8 

16:33 
0.0 

22:32 
17.9 

•    S    17 

4:27 
0.4 

10:28 
18.3 

16:50 
-0.6 

22:53 
17.4 

W 

17 

6:20 
0.6 

11:19 
17.8 

17:40 
0.0 

23:38 
17.7 

t 

Th 

17 

4:50 
0.1 

10:49 
18.0 

17:08 
—0.1 

23:07 
18.2 

M   18 

5:08 
0.5 

11K)S 
18.1 

17:30 
—0.4 

23:30 
17.4 

Th 

18 

5:52 
0.6 

11:52 

17.8 

18:13 
0.2 

F 

18 

5:27 
0.0 

11:25 
is.l 

17:44 
0.0 

23:42 
18.4 

A  Tu  19 

5:46 
0.8 

11:44 
17.8 

18:07 
-0.1 

E 

F'19 

! 

0:13 
17.9 

6:30 
0.6 

12:27 

17.7 

18:48 
0.4 

s 

19 

6:02 
—0.1 

12:01 
18.2 

18:18 
0.2 

W   20 

0:07 
17.4 

6:24' 
1.1 

12:22 
17.5 

18:45 
0.3 

s 

20 

0:48 
18.0 

7:06 
0.6 

is.a's 

17.7 

19:25 
0.6 

s 

20 

0:19 
18.5 

6:&s 
-0.2 

12:89 
18.2 

18:55 
0.4 

Thj21 

0:40 
17.3 

7:00 
1.3 

12:57 
17.3 

19:20 
0.6 

s 

21 

1:26 
17.9 

7:46 
0.7 

13:46 
17.6 

20:04 
1.0 

M 

21 

0:58 
18.4 

4:20 
—0.1 

13:20 
18.0- 

19:36 
0.8 

E    Fl22 

1:20 
17.4 

7:37 

1.5 

13:34 

17.1 

19:5S 
0.9 

M   22 

2:10 

17.8 

8:32 
0.8 

14:32 
17.4 

20:50 
L3 

Tu 

22 

1:42 
18.2 

8:05 
0.1 

14:07 
17.8 

20:22- 
1.2 

S    23 

2:00 
17.4 

8:18 
1.5 

14:16 
17.0 

20:40 
1.2 

iTu  23 

2:67 
17.6 

9:22 
0.9 

15:24 
17.1 

21:42 
1.6 

W  23 

2:30 

18.1 

8:56 
0.8 

15:00 
17.4 

21:15 
1.5 

S    24 

2:44 
17.2 

9:03 
1.5 

15:02 
16.9 

21:24 
1.5 

}^   W   24 

3:51 
17.5 

10:18 
0.9 

16:20 
16.9 

22:41 
1.7 

f'Th 

24 

3:25 
17.7 

9:53 
0.5 

15:.58 
17.1 

22:17 
1.6 

d'.^I'  2o 

3:32 
17.2 

9:55 
1.5 

15:.>t 
10. 8 

22:15 
1.6 

,Th  25 

4:.'i0 
17.5 

11:21 
0.7 

17:24 
17.0 

23:45 
1.5 

F 

25 

4:25 
17.6 

10:57 
0.5 

17:00 
17.0 

23:25 
1.5 

Tu  26 

4:25 
17.8 

10:52 
1.2 

16:52 
16.8 

23:1.=S 
1.6 

N    F 

26 

5:52 
17.9 

12:2.> 
0.2 

18:28 
17.3 

S 

26 

5:30 
17.7 

12:01 
0.2 

18:a5 
17.4 

W ,  27 

5:22 
17.5 

11:52 
0.8 

17:52 
17.0 

i 

27 

Oi.-SO 
0.8 

6:57 

18. 5 

13:26 
-0.4 

19:30 
18.0 

S 

27 

0:2H 
0.8 

6:85 
18.2 

13:05 
—0.4 

19:10 
18.1 

Th  28 

0:14 
1.2 

6:22 
18.0 

12:52 
0.1 

18:64 
17.4 

S    28 

■     1:52 
—0.2 

7:57 
19.3 

14:25 
—1.6 

20:30 
19.1 

M 

28 

1:82 
—0.2 

7:37 
19.0 

14:04 
—1.4 

20:10 
19.1 

N 

F'29 

1:14 
0.6 

7:22 
18.7 

13:52 
-0.8 

19:54 
18.1 

M   29 

2:49 
-1.3 

8:56 
20.2 

15:20 
-2.5 

21:2.5 
20.0 

PTu 

29 

2:80 
-L3 

8:37 
19.9 

15:00 
—2.2 

21:03 
20.1 

S    30 

2:13 
—0.2 

8:20 
19.6 

14:47 
—1.7 

20:51 
19.0 

E  '  W  '  30 
1 

3:24 
-2.4 

9:30 
20.6 

15:50 
-2.9 

21:55 
20.9 

S  |31 

3:fe 
—1.1 

9:15 
20.4 

15:42 
—2.6 

21:45 
19.9 

C  Th  31 

4:15 
—3.1 

10:20 
21.2 

16:38 
—3.2 

22:44 
21.4 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  con.secutlve  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Sur\'ey  (Charts  for  this  region,  and  which  is 
9.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
mlnua  (—)  sign  IS  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Eastern  Standard.  75th  meridian  W.;  0»»  is  midnight.  12»»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a,  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  3).  1st  quar.;  O.  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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EASTPORT  (PearceV  Wharf),  MAINE,  Ut04. 


~ 

' 

APRIL. 

Time  and  Height  of  High  and 
Low  Water. 

MAY. 

JUNE. 

-| 

i 

if- 

Day of— 

s  Day  of— 

c 

Time  and  Heieht  of  High  and 
Ix)w  Water. 

c   Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

1  w. 

Mo. 

1 

;i    W.  Mo. 
W      1 

1  F 

1 

5:04 
-3.6 

11:09 
21.3 

17:26 
-3.2 

•23:31 
21.4 

S 

5:32 
-3.1 

11:36 
•20.1 

17:50 
—1.9 

•23:55 
•20.5 

0:18 
19.2 

6:40 
—1.4 

12:44 

18.2 

19:00 
0.2 

'  s 

2 

5:52 
—3.6 

11:57 
21.0 

18:1H 
—2.7 

M     2 

6:18 
-2.6 

12:-22 
19.5 

1M:36 
—1.1 

Th     2 

1:00 

18.5 

7:25 
-0.6 

13:'27 
17.6 

19:43 
1.0 

1  s 

3 

0:17 
21.0 

6:40 
—3.0 

12:45 
20.4 

19:00 
—1.9 

«  Tu    3 

1 

0:40 
19.9 

7KM 
—1.9 

13K)8 
18.7 

19:24 
-0.3 

F      3 

1:44 
17.8 

8:10 
0.1 

14:12 
17.1 

20::J'2 
1.6  1 

M 

4 

1:05 
20.4 

7:28 
—2.3 

13:32 
19.5 

19:48 
—1.0 

1:26 
19.0 

7:.52 
—1.0 

13:54 
17.9 

•20:12 
0.6 

S      4 

2:30 
17.0 

8:.58 
0.8 

14:59 
16.6 

•21  .^O 
•2.1 

1      Tu    5 

i 

l:5:i 
19.4 

8:18 
—1.4 

14:22 
18.4 

20:40 
0.1 

Th    5 

2:14 
18.0 

8:41 
-0.1 

14:43 
17.2 

•21:0.5 
1.5 

A    §      5 

3:12 
16.4 

9:46 
1.4 

15:48 
16.4 

•22:12 
•2.3  , 

|S   W  i    6 

2:44 
18.4 

9:11 
—0.4 

15:14 
17.4 

21:30 
1.1 

F      6 

3:a5 
17.1 

9:-J3 
0.7 

15:36 
16.5 

•21:5s 
•2.1 

:  M     6 

4:08 
16.0 

10:36 
1.7 

16:39 
16.3 

23:01  ' 
•2.3  1 

C  Th|    7 

3:40 
17.4 

10:08 
0.5 

16:10 
16.6 

•22:33 
1.7 

■t|s      7 

3:5S 
16.4 

10:27 
1.3 

16:29 
16.0 

22:.5.5 
2.4 

K  Tu    7 

5:00 

1.5.8 

11:*28 
1.8 

17:32 
16.4 

•23:57 
•2.0  ( 

F 

1 

8 

4:3.5 
16.7 

ll:a5 
1.1 

17K)9 
16.0 

•23:34 
•2.1 

A 1  S  1    8 

1 

4:M 
15.9 

11:20 
1.6 

17:*2.5 
16.0 

23:.50 
2.3 

W     H 

5:55 
16.0 

12:18 
1.7 

lSr23 
16.8 

.     .     .  1 

'       S 

9 

5:34 
16.3 

12:03 
1.3 

18:07 
15.9 

Ml    9 

5:48 
15.8 

12:15 
1.7 

18:18 
16.2 

Th    9 

0:50 
1.5 

6:46 
16.4 

13:10 
1.3 

19:15  ; 
17.4 

A     S 

10 

0:32 
2.0 

6:34 
16.2 

12:.^ 
1.3 

19:03 
16.1 

Tu  10 

0:43 
1.9 

6:42 
16.0 

13K)6 
1.4 

19:10 
16.7 

;  F    10 

1:42 
1.3 

7:38 
17.0 

14:00 
0.7 

20:05 
18.1 

M 

11 

1:27 
1.8 

7:26 
16.4 

13:50 
1.0 

19:55 
16.6 

E 

Wjll 

1:34 
1.4 

7:32 
16.5 

13:54 
1.0 

19:58 
17.3 

S    11 

2:30 
—0.1 

8:30 
17.6 

14:48 
-0.3 

20:.52 
IS.  9 

!      Tu  12 

2:15 
1.8 

8:15 
16.8 

14:36 
0.7 

20:38 
17.2 

Th'l2 

2:22 
0.6 

8:'20 
17.1 

14:40 
0.5 

20:42 
18.0 

S    12 

3:17 
-0.1 

9:18 
18.3 

15:35 
—0.8 

21:40 
19.6 

E   W'l3 

3:00 
0.7 

9:00 
17.3 

15:19 
0.3 

21:'22 
17.8 

F 

13 

3:05 
—0.1 

9M 

17.8 

15:-22 
0.1 

21 .25 
IS.  7 

•   M    13 

4:a5 
-L7 

10:05 
18.9 

16:20 
-0.7 

22:-26 
20.2 

Th 

14 

8:40 
0.1 

9:40 
17.8 

15:.58 
0.0 

22:00 
18.3 

S 

14 

3:48 
—0.7 

9:48 
18.3 

16:a5 
0.2 

22:07 
19.2 

>•'  Tu  14 

4:50 
—2.2 

10:53 
19.4 

17:07 
—1.0 

•23:12 
20.4 

• 

F 

15 

4:19 
—0.4 

10:20 
18.2 

16:36 
—0.2 

22:36 
18.7 

#|S 

15 

4:30 
-1.8 

10:30 
18.7 

16:45 
-0.4 

22:50 
19.6 

W    15 

5:37 
-•2.5 

11:40 
19.6 

17:64 
—1.0 

2:J:59 
•20.4 

S 

16 

4:57 
-0.8 

10:57 
18.5 

17:12 
-0.2 

•23:a5 
19.0 

M 

16 

5:13 
—1.6 

11:12 
19.0 

17  .-28 
—0.5 

•23:31 

19.  S 

Th  16 

6:26 
—'2.5 

12:28 
19.6 

18:42 
—0.9 

s 

17 

5:37 
—0.9 

11:87 
18.6 

17:52 
0.0 

23:54 
19.1 

N  Tuil7 

5:56 
—1.8 

11:57 
19.0 

18:11 
-0.4 

I*    F    17 

0:47 
20.2 

7:15 
—•2.2 

13:18 
19.5 

19:34 
—10.7 

M 

18 

6:16 
—1.0 

12:15 
18.6 

18:30 
0.1 

W 

18 

0:16 
19.7 

6:40 
-1.7 

12:44 
IS.  9 

18:.57 
0.0 

S    18 

1:'38 
19.8 

8:05 

—1.8 

14:10 
19.2 

20r27 
-0.5 

Tu 

19 

0:35 
19.0 

6:59 
—0.9 

18:01 
18.4 

19:16 
0.5 

Th 

19 

1:02 
19.5 

7:30 
—1.4 

13:32 
18.6 

19:47 
0.3 

S    19 

2:32 
19.3 

9KK) 
-1.3 

15:a5 
18.9 

21:26 
—0.2 

N    W 

20 

1:20 

18.8 

7:46 
-0.6 

13:48 
18.1 

20:03 
0.4 

F 

20 

1:55 
19.0 

8:-22 
—1.0 

14:26 
18.3 

20:43 
0.6 

1    M   20 

3:30 

18.7 

9:56 
-0.8 

16KB 

18.7 

•22:27 
-0.1 

Th]21 

2:09 
18.4 

8:37 
-0.3 

14:42 
17.8 

•20:59 
1.2 

S 

21 

2:48 
18.5 

9:18 
—0.6 

15:23 
18.1 

21:44 
0.7 

Tu  21 

4:30 
18.2 

10:55 
-0.4 

17:03 
18.5 

•23:28 
0.0 

'd   F 

22 

3:06 
18.1 

9:35 
0.1 

15:40 
17.5 

22:00 
1.4 

5  s 

22 

3:47 
18.1 

10:17 
-0.3 

16:22 
18.0 

22:47 
0.6 

W  22 

5:32 
18.0 

11:56 
—0.2 

18:08 
18.5 

*   ^  s 

23 

4:a5 
17.8 

10:38 
0.2 

16:42 
17.4 

23:04 
1.2 

M 

23 

4:50 
17.9 

11:18 
-0.2 

17:'25 
18.1 

23:.50 
0.3 

Th  23 

0:28 
-0.4 

6:34 
17.8 

12:54 
-0.8 

19K)2 
18.7 

1  IS  124 

!      1 

5:10 
17.7 

11:40 
0.1 

17:45 
17.7 

E|Tu 

24 

5:W 
18.0 

12:19 
—0.4 

18:*26 
18.4 

F    24 

l:-28 
-0.7 

7:34 
17.9 

13:54 
-0.3 

20:00 
19.0 

Ml  25 

0:10 
0.6 

6:15 
18.0 

12:42 
-0.4 

18:48 
18.0 

w 

25 

0:52 
—0.4 

6:55 
18.3 

13:18 
-0.7 

19:25 
19.0 

S    25 

2:26 
-0.9 

8:32 
18.0 

14:43 
-0.6 

20:53 
19.2 

P 

Tu  26 

1:12 
—0.3 

7:18 
18.6 

13:41 
—1.0 

19:47 
19.1 

Th 

26 

1:60 
—1.1 

7:55 
18.7 

14:15 
—1.1 

•20:'20 
19.6 

1  S    26 

3:18 
-1.5 

9:24 
18.1 

15:88 
-0.6 

21:43 
19.4 

E 

W 

27 

2:10 
—1.3 

8:15 
19.4 

14:37 

— L8 

20:42 
19.9 

If 

27 

2:45 

—1.8 

8:.50 
19.1 

15:06 
—1.5 

21:12 
20.0 

^    M   27 

4K)8 
—1.7 

10:12 

18.2 

16:26 
-0.5 

22:30  ' 
19.4 

Th 

28 

3:04 
2. 2 

9:08 
20.0 

15:27 
—2.3 

•21:34 
•20.6 

s 

28 

3:36 
-2.3 

9:42 
19.3 

15:57 
—1.5 

22:02 
•20. 2 

Tu  28 

4:.53 
-1.6 

10:.57 
18.2 

17:10 
-0.3 

28:13  ' 
19.1 

o 

F 

29 

3:55 
-2.9 

10:00 
20.4 

16:17 
—2.5 

22:22 
•20.9 

o  s 

29 

4:26 
—2. 5 

10:30 
19.3 

16:43 
— L4 

22:4S 
•20.2 

W   29 

5:37 
— L4 

11:40 
18.0 

17:64 
-O.O 

23:55 
18.6 

i 

S 

30 

4:44 
—3.2 

10:48 
20.4 

17:04 
-2.3 

•23:08 
•20.9 

'^    Mi  30 

|Tu  31 

1 

5:12 
—•2.4 

5:56 
—2.0 

11:16 
19.1 

12:00 
18.7 

17:30 
—1.0 

18:14 
—0.5 

19.  S 

Th  :w 

6:18 
—0.9 

12:20 
17.8 

18:35 
0.5 

•     .     .  i 
.     .     .  j 
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JULY. 


Day  of— 


W. 


Mo 


F     1 

S|    2 

S'   3 

em!   4 

^  Til    5 

W     6 

Th     7 

F     8 

S      9 

S    10 

M   11 

Tu  12 

W  13 

P  Th  14 

F    15 

S    16 

S    17 

M   18 

Tu  19 

W  20 

Th  21 


Time  and  Height  of  High  and 
Low  water. 


M   25 


Tu 
W 
Th 
F 

S 


0:35 
18.2 

1:15 
17.5 

1:56 
17.0 

2:38 
16.6 

3:23 
16.3 

4:12 
16.1 

5K)6 
16.1 

0:05 
1.4 

1:03 
0.7 

1:67 
—0.2 

2:18 
—LI 

8:40 
—2.0 

4:80 
—2.6 

5:17 
-8.0 

6K)6 
-8.1 

0:32 
21.0 

1:28 
20.5 

2:14 
19.9 

8:08 
19.2 

4:06 
18.5 

brOfi 
17.8 

0K)8 
-0.2 

1:08 
—0.2 

2:06 
—0.5 

SKX) 
—0.7 

3:48 
—0.9 

4:83 
— LO 

6:15 
-0.8 

5:50 
—0.5 

18.0 

0:45 
17.5 


6:58 
—0.3 

7:40 
0.3 

8:20 
0.9 

9:(>i 
1.4 

9:50 
L6 

10:39 
L9 

11:32 
L9 

6:04 
16.4 

7:01 
16.9 

7:57 
17.6 

8:50 
18.4 

9:42 
19.1 

10:32 
19.8 

11:22 
20.2 

12:10 
20.4 

6:55 
—3.0 

7:46 
—2.5 

8:38 

— L8. 

9:33 
— L2 

10:30 
—0.5 

11:81 
0.1 

6:10 
17.3 

7:12 
17.1 

8:12 
17.1 

9:05 
17.4 

9:64 
17.6 

10:38 
17.7 

11:17 

17.8 

11:54 
17.7 

6:30 
0.0 

7:07 
0.4 


13:00 
17.5 

13:40 
17.2 

14:22 

17.0 

15:05 
16.8 

15:53 
16.6  . 

16:44 
16.7 

17:38 
16.9 

12:27 
L6 

13:28 
LI 

14:16 
0.4 

15:08 
—0.4 

16:00 
— LO 

16:47 
—1.5 

17:37 
— L9 

18:25 
—2.0 

18:00 
20.4 

13:50 
20.1 

14:42 
19.7 

15:38 
19.2 

16:87 
18.1 

17:38 
18.3 

12:32 
0.3 

13:82 
0.4 

14:27 
0.2 

15:20 
0.1 

16:08 
0.0 

16:52 
0.0 

17:32 
0.2 

18:10 
0.6 

12:30 
17.6 

13:07 
17.5 


19:16 
LO 

19:57 
Lo 

20:40 

1.8 


18:4ti 
0.9 

19:24 
1.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  ii  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  .soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
9.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  is  midnight,  12>»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon,  ^.  1«»  quar.;  O.  'ull  moon;  C  S"*  quar.;  E,  moon  on  the  equator;  ,N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

rhand 

DECEMBER.                          j 

S 

Day  of— 

Time  and  Height  of  HI§ 
Low  water. 

rhand 

21:27 
0.7 

^ 

Day  of— 

Time  and  Height  of  Hi« 
Low  Water. 

S 

Day of— 

Time  and  Helfijit  of  High  and 
Low  Water. 

W.  Mo. 

\V. 

Mo. 

W. 

Mo. 

N 

1 
S  '    1 

2:34 
17.3 

8:48 
L7 

14:68 
17.5 

Tu 

1 

4:10 
17.4 

10:82 
L4 

16:36 
17.5 

28K)6 
0.3 

E 

Th 

1 

4:60 
18.1 

11:14 
0.6 

17:18 
17.9 

23:45 
—0.1 

c 

s'    2 

3:28 
17.0 

9:46 
1.9 

16:66 
17.4 

22:26 
0.7 

W 

2 

5:12 
17.6 

11:35 
0.9 

17:40 

17.8 

.    .    . 

P 

F 

2 

6:61 
18.8 

12:16 
0,0 

18:21 
18.0 

Mj    3 

4:80 
17.0 

10:60 
1.8 

16:67 
17.4 

28:80 
0.6 

Th 

3 

0:08 
-0.1 

6:16 

18.1 

12:40 
0.1 

18:42 
18.2 

S 

3 

0:44 
-0.5 

6:52 

18.8 

18:17 
-0.8 

19:22 
18.5 

Tuj    4 

6:3S 
17.2 

11:56 
1.2 

18:04 
17.8 

.    .    . 

E 

F 

4 

1K)8 
-0.7 

7:16 

18.8 

18:88 
-0.9 

19:44 
19.0 

s 

4 

1:42 
-0.9 

7:49 
19.4 

14H)5 
— L5 

20:20 
18.9 

W,   5 

0:32 
0.0 

6:37 

17.8 

12:69 
0.3 

19K)6 

18.6 

P 

^ 

5 

2:05 
—1.4 

8:12 
19.7 

14:86 
-L9 

20:40 
19.8 

M 

5 

2:87 
— L8 

8:44 
20.0 

16:08 
—2.2 

21:15 
19.3 

Th    6 

1:33 
-0.9 

7:37 

18.8 

HKX) 
-0.8 

20:06 
19.4 

S 

6 

SKX) 
-2.1 

9:05 
20.6 

1638 
-2.8 

21:84 
20.8 

• 

Tu 

6 

8:80 
-L6 

9:86 
20.4 

16.-00 
-2.6 

22K)6 
19.5 

pl    7 

2:30 

-1.8 

8:34 
19.8 

14:66 
-2.0 

21K)2 
20.3 

1 

7 

8:60 
-2.5 

9:85 
2L0 

16:12 
-8.3 

22:28 
20.5 

W 

7 

4:20 
-L6 

10:26 
20.6 

16:49 
-2.8 

22:M 
19.4 

p 

E 

S  !    8 

8:22 
—2.6 

9:28 
20.7 

16:48 
-8.0 

21:54 
21.0 

Tu    8 

4:40 
-2.6 

10:44 
2L2 

17:08 
-8.4 

23:12 
20.6 

s  Th    8 

6:08 
— L5 

11:12 
20.4 

17:36 
-2.5 

23:42  1 
19.2  I 

• 

S      9 

4:12 
-3.1 

10:17 
2L4 

16:37 
-3.6 

22:44 
21.4 

W     9 

6:28 
—2.3 

ll:S2 
2L1 

17:55 
-3.2 

F     9 

6:65 
—1.1 

11:69 
20.0 

1822 
—2.1 

M   10 

5:01 
-3.3 

11K)6 
21.6 

17:27 
-3.8 

23:32 
21.2 

s  iTh  10 

1 

0:00 
20.0 

6:15 

-L8 

12:18 
20.5 

18:44 
-2.6 

S    10 

0:25 

18.8 

6:42 
-0.6 

12:44 
19.2 

19:06 

-L4  j 

Tu  11 

5:48 
-3.1 

11:52 
21.6 

18:15 
-3.6 

,     .    . 

F 

11 

0:47 
19.4 

7:08 
— LO 

13:06 

19.8 

19:32 

-1.8 

;s,ii 

1:10 
18.2 

7:27 
0.1 

13:28 
18,5 

19:M 
—0.6 

W  12 

1 

0:20 
20.8 

6:37 
-2.4 

12:42 
21.0 

19:06 
-8.0 

'  S 

12 

1:86 
18,6 

7:62 
—0.1 

18:56 

18.8 

20:22 
-0.9 

M   12 

1:57 
17.7 

8:14 
0.8 

14:15 
17.7 

20:46 
0.2 

Th  13 

1:09 
20.0 

7:26 
—1.6 

13:80 
20.2 

19:55 
-2.1 

1  s 

13 

2:26 
17.8 

8:43 
0.7 

14:47 
17.9 

21:14 
0.0 

|Tu  13 

1 

2:44 
17.2 

9:04 
L6 

15:08 
16.9 

21:30 

0.9  j 

S    F    14 

1 

2:00 
19.0 

8:17 
-0.6 

14:22 
19.1 

20:48 
-LI 

})   M   14 

1 

8:17 
17.1 

9:89 
L4 

16:40 
17.0 

22:07 
0.7 

Xw'l-4 

8:82 
16.8 

9:55 
L9 

16:62 
16.3 

22:18 
1.4  ' 

S    15 

2:52 
18.0 

9:12 
-0.5 

15:16 
18.1 

21:46 
-0.2 

Tu 

16 

4:12 
16.6 

10:35 

1.8 

16:85 
16.4 

28:02 
L2 

E  Th  15 

j 

4:22 
16.6 

10:46 
2.1 

16:43 
16.0 

23:10 
L7 

d'  S    16 

1       1 

3:48 
17.1 

10:10 
1.1 

16:14 
17.2 

22:42 
0.5 

W 

16 

6:07 
16.8 

11.32 
2.0 

17:80 
16.0 

28:66 
L5 

F    16 

6:09 
16.4 

11:40 
2.0 

17:87 
16.9 

M   17 
1 

4:47 

16.5 

11:11 
1.6 

17:14 
16.7 

23:42 
LO 

A|Th 

17 

6:02 
16.3 

12:27 
1.9 

18:26 
16.0 

S|l. 

0:02 

L8 

6KI5 
16.6 

12:82 

L7 

18:80  i 
16.0  1 

1  Tu'  18 

5:48 
16.3 

12:12 

1.7 

18:18 
16.5 

:  :  : 

E    F 

18 

0:50 
1.6 

6:51 
16.6 

13:18 
L5 

19:17 
16.8 

s 

18 

0:52 
L7 

6:57 
17.0 

18:28 
LI 

19:21 
16.4 

|\V  19 

0:88 
1.1 

6:45 
16.3 

13:07 
1.6 

19:10 
16.5 

S  ,19 

1:38 
1.2 

7:41 
17.1 

14:06 
0.9 

16.7 

M   19 

1 

1:42 
L4 

7:46 
17.5 

14:12 
0.4 

20:12 
17.0 

A.Th'20 

1:32 
1.0 

7:38 
16.6 

14:00 
1.2 

20:00 

16.7 

H    20 

2:25 
0.9 

8:27 
17.6 

14:60 
0.3 

20:50 
17.1 

[Tu  20 

1 

2:30 
0.9 

8:34 
18.2 

16:00 
-0.4 

21K» 
17.6 

E    FI21 

2:20 
0.7 

8:24 
17.1 

14:46 
1.3 

20:46 
17.1 

Im   21 

8:08 
0.6 

9:10 
18.1 

15:82 
-0.8 

21:32 
17.6 

W   21 

3:17 
0.4 

9:22 
18.9 

15:47 
— LO 

21:46 
18.2 

S    22 

3K>4 
0.6 

9:06 
17.6 

15:26 
0.2 

21:27 

17.4 

O  Tu 

22 

3:49 
0.4 

9:51 
18.6 

16:09 

—0.8 

22:14 

18.0 

§ 

Th 

22 

4:02 
0.0 

10:06 
19.6 

16:81 
—1.6 

22:32  I 

18.8  1 

1  S    23 

3:44 
0.8 

9:45 
18.0 

16:06 
-0.2 

22K)6 
17.7 

W 

23 

4:80 
0.2 

10:32 
19.0 

16:56 
—LI 

22:65 

18.4 

F 

23 

4:47 
—0.4 

10:50 
19.9 

17:16 
-2.0 

28:18 
19.1 

0|Mi24 

4:23 
0.2 

10:22 

18.3 

16:43 
-0.5 

22:42 
17.9 

!Th 

24 

6:10 
0.1 

11:12 
19.8 

17:88 
-1.4 

23:37 

18.6 

S 

24 

6:32 
-0.6 

11:37 
20.0 

18:02 
-2.1 

.     .    . 

Tu,  25 

4:58 
0.2 

11:00 
18.6 

17:21 
-0.6 

23:20 
18.1 

N    F 

25 

5:61 
0.0 

11:55 
19.8 

18:20 
— L4 

.    .     . 

s 

25 

0K)6 
19.4 

6:20 
-0.7 

12.-24 
20.0 

18:49 
—2.1 

W  26 

1       ' 

6:34 
0.3 

11:36 
18.7 

18:00 
-0.7 

28:59 

18.2 

S 

26 

0:22 

18.6 

6:36 
0.2 

12:40 
19.2 

19:06 
-L2 

M 

26 

0:62 
19.4 

7:08 
-0.6 

18:12 
19.8 

19:38 
-L8 

Th  27 

6:12 
0.6 

12:16 
18.7 

18:39 
-0.6 

Is 

27 

1:08 

18.5 

7:22 
0.4 

18:28 

18.9 

19:65 
—0.9 

P 

Tu 

27 

1:42 
19.3 

8:00 
-0.6 

14:03 
19.8 

20:30 
—1.4 

F 

28 

0:40 
18.1 

6:53 
0.7 

12:58 
18.6 

19:23 
-0.5 

iM 

28 

1:59 

18.3 

8:15 
0.6 

14:20 

18.5 

20:48 
—0.6 

W 

28 

2:33 
19.0 

8:63 
-0.3 

14:57 
18.8 

21r24 
—0.9 

N 

S 

29 

1:25 
17.9 

7:88 
LO 

13:45 
18.3 

20:13 
-0.1 

Tu 

29 

2:52 
18.1 

9:11 
0.7 

15:16 

18.1 

21:45 
—0.3 

E 

Th 

29 

8:29 

18.8 

9:52 
-0.1 

16:56 
18.4 

22:22 
-0.6 

S    30 

2:16 

17.7 

8:30 
L4 

14:87 
17.9 

21:05 
0.1 

(L  W 

30 

3:50 
18.0 

10:12 
0.7 

16:16 
17.9 

22:44 
-0.1 

F 

30 

4:28 
18.6 

10:53 
-0.1 

16:57 
18.0 

23:21 
-0.2 

C   M   31 

8:10 
17.6 

9:25 
1.4 

15:34 
17.7 

22:05 
0.3 

S 

31 

5:28 
18.5 

11:56 
—0.2 

18:00 

7.8 

!  !  ; 
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on  of  consecutive  heights  will  indicate 
Low  Water, which  is  the  datum  of  sou 
ow  mean  eea  level.    To  find  the  depth 
sign  is  before  the  height,  in  which  cas 

B,wi 
whe 
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th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  i 
gs  on  the  Coast  and  Geodetic  Survev  Chart* 
ater,  add  the  tabular  height  to  the  soundln 
wtract  it. 

►n  the  second  line  of  each  day;  i 
n  feet  and  tenths,  are  reckoned 
)  for  this  region,  and  which  is 
gs  given  on  the  chart,  unless  a 

The  tir 
(a.  in.),  all 

ne  used  is  Eastern  Standard.  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  wh< 

W.:  Ofc  is  midnight,  12^  is  noon;  all  hours  1 
?n  diminished  by  12  give  the  timesafter  noon 

ess  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 

•,  ne\i 
equator;  A 

'moon;  }) 
,  P,  moon 

.  1»«  quar.:  O.  'nil  moon;  C.  8^  Q 
in  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator:  N.  S,  moon 

farthest  north  or  sonth  of  the 

'i 
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1                           JANUARY. 

■ 

' 

FEBRUARY. 

Time  and  Helgl 
LowW 

It  of  High  and 
'ater. 

16:21      22:46 
—2.2       10.0 

of- 

MARCH. 

Time  and  Height  of  High  and 
LowWater. 

Day  of— 

Low  Water. 

c  iDayof- 

P 

o 

Day 

iwJMo. 

S  w. 

Mo. 

W.JMo. 

•/~^ 

2:32 
—0.2 

8:45 
10.0 

15:12      21:22 
—1.6         9.2 

9,M 

1 

8:67 
-0.8 

10:10 
10.7 

Tu 

1 

8:40       9:62 
-LO       10.5 

16:12 
-2.0 

22:25 
10.2 

n|  s!   2 

8t28 

—0.4 

9:37 
10.8 

16H)2      22:24 
—2.0         9.6 

Tu 

2 

4:48 
—1.2 

11 KX) 
10.8 

17:22 
—2.4 

23:85 
10.3 

W 

2 

4:82      10:47 
—1.6       10.7 

17K)2 
-2.2 

28:16 
10.6 

o!s  1  3 

4:14 
-0.6 

10:27 
10.6 

16:60      28K)4 
—2.8         9.9 

w 

3 

6:40 
—1.4 

11:52 
10.8 

18:11 
—2.3 

s 

Th 

3 

6:24     11:36 
— L8       10.8 

17:61 
—2.1 

P  M     4 

5:04 
-0.9 

11:12 
10.7 

17:40      28:54 
-2.4       10.0 

£ 

Th 

4 

035 
10.4 

6:32 
-L6 

12:43 
10.6 

19:02 
—2.1 

F 

4 

0:03       6:15 
10.6     — L9 

12:27 
10.6 

18:40 
— L8 

iTu    5 

6:65 
-1.0 

12:08 
10.7 

18:80    .    .    . 
—2.3    .    .    . 

F 

5 

1:14 
10.8 

7:25 

— L4 

13:87 
10.3 

19:52 
-1.6 

S 

5 

0:50       7^)5 
10.5     — L7 

18:17 
10.2 

19:28 
— L4 

w:  6 

0:44 
10.1 

6:60 
—1.0 

13:00      19:22 
10.4      —2.0 

I's 

6 

2:05 
10.1 

8:18 
—1.2 

14:80 
9.8 

20:44 
—1.0 

H 

6 

1:40       7:57 
10.2     —1.4 

14:08 
9.6 

20:18 
—0.8 

Th[   7 

1:85 
10.0 

7:43 
—0.9 

18:58      20:15 
10.1      —1.7 

s 

7 

2:55 

9.8 

9:15 
—0.8 

15:28 
9.2 

21:40 
-0.4 

M 

7 

2:80       8:52 
9.7     -0.9 

16:05 
8.9 

21:12 
—0.1 

£ 

F'   8 

2:28 
9.8 

8:88 
—0.8 

14:60      21:08 
9.6     —LI 

<L   M 

8 

3:54 
9.3 

10:15 
-0.4 

16:30 
8.5 

22:38 
0.2 

c 

Tu 

8 

3:25       9:80 
9.2     —0.4 

16:45 
8.3 

22:10 
0.6 

c 

S     9 

8:24 
9.6 

9:38 
-0.5 

16:49      22:05 
9.2      -0.6 

Tu 

9 

4:54 

8.9 

11:18 
-0.1 

17:88 
8.0 

28:41 
0.7 

s 

W 

9 

4:22      10:50 

8.7         0.0 

17:10 
7.8 

28:14 
LO 

S    10 

4:22 
9.3 

10:40 
-0.3 

16:52      23K)6 
8. 8      —0. 1 

W 

10 

6:57 
,8.7 

12:22 
0.1 

18:47 
7.8 

Th 

10 

5:25      11:52 
8.4         0.8 

18:17 
7.6 

.    .    . 

M  11 

5:22 
9.1 

11:45 
—0.1 

18:00    .    .    . 
8.8    ..    . 

8  Th 

1 

11 

0:47 
0.9 

6:58 
8.6 

13:25 
0.2 

19:52 
7.7 

F 

1 

11 

0:18       6:28 
L2         8.2 

12:56 
0.4 

19:28 
7.6 

Tu  12 

0:08 
0.8 

6:28 
8.9 

12:60      19:09 
-0.1         8.1 

F 

12 

1:48 
1.0 

7:58 
8.6 

14:24 
0.1 

20:61 
7.8 

Is 

12 

,     1:24       7:30 
1.2        8.2 

18:52 
0.8 

20:20 

7.8 

W   13 

1:12 
0.5 

7:28 
8.9 

18:50      20:18 
—0.1         8.0 

J® 

13 

2:47 
0.9 

8:50 
8.7 

15:14 
-0.1 

21:40 
8.0 

s 

13 

2:20       8:25 
LI        8.8 

14:44 
0.2 

21H)6 

8.0 

Th  14 

2.00 
0.6 

8:20 
9.0 

14:47      21:10 
—0.3         8.1 

'  S 

14 

8.85 

0.8 

9:40 

8.7 

15:58 
—0.2 

22:20 
8.1 

A 

M 

14 

8:08       9:14 

0.8         8.4 

15:27 
0.1 

21:46 
8.2 

s 

F    15 

0.6 

9:11 
9.1 

16:87      22.-00 
-0.4         8.1 

AM 

15 

4:18 
0.7 

10:20 
8.7 

16:37 
-0.2 

22:58 

8,2 

Tu 

15 

8:50       9:55 
0.6        8.5 

16:06 
0.0 

22:20 

8.4 

S    16 

8:55 
0.6 

9:58 
9.1 

16:20      22:43 
-0.5         8.2 

•  'tu 

16 

4:65 
0.6 

10:57 

8.7 

17:12 
—0.3 

28:25 

8.4 

W 

16 

4:25      10:30 
0.4         8.6 

16:40 
-0.1 

22:50  ! 
8.7 

• 

S    17 

4:37 
0.7 

10:40 
9.0 

17:02      2830 
-0.6         8.2 

IW 

17 

5:27 
0.5 

11:30 

8.7 

17:45 
-0.2 

23:56 
8.5 

f^h 

17 

4:57      11:03 
0.1        8.8 

17:10 
—0.2 

23:20 
8.9 

M   18 

5:17 
0.8 

11:20 
8.8 

17:88      28:55 
—0.4  .       8.2 

Th 

18 

6:00 
0.4 

12:05 

8.7 

18:17 
-0.2 

F 

18 

5:30     11:86 
-0.2        8.9 

17:42 
—0.2 

23:52 
9.1 

A 

Tu  19 

5:52 
0.8 

11:58 
8.7 

18:14    .    .    . 
—0.3    .    .    . 

E 

F 

19 

0:25 

8.7 

^    6:30 
0.2 

12:38 

8.7 

18:48 
-0.2 

S 

19 

6:04      12:11 
—0.4         9.0 

18:17 
—0.2 

:  :  : 

W  20 

057 

8.2 

6:27 
0.7 

r2-.32      18:50 
8.5      -0.2 

S 

20 

0:48 
8.8 

7:0? 
0.0 

13:13 

8.8 

19:28 
-0.1 

I  s 

20 

0:25       6:40 
9.2     —0.6 

12:47 
9.0 

18:58 
-0.2 

Th  21 

1:00 
8.8 

7:00 
0.7 

13:06      19:25 
8.4      —0.1 

s 

21 

1:35 
9.0 

7:48 
—0.1 

13:53 
8.7 

20:01 
0.0 

M 

21 

1:05       7:22 
9.3     -0.7 

13:28 
9.0 

19:33 
—0.1 

E 

F    22 

1:34 
8.5 

7:38 
0.6 

13:48      20:00 
8.8         0.0 

M 

22 

2:15 
9.0 

8:33 
-0.2 

14:as 
8.6 

20:47 
0.2 

Tu 

22 

1:45       8:07 
9.2     —0.7 

14:16 
8.9 

20:17 
0.1, 

S    23 

2:14 
8.6 

8:20 
0.5 

14:24      20:40 
8.3         0.2 

Tu23 

1 

3:02 
8.9 

9:24 
-0.2 

15:30 

8,5 

21:87 
0.3 

W 

23 

2:34       9:00 
9. 1     —0. 6 

15:06 

8.7 

21:10  1 
0.3, 

S    24 

2:54 
8.6 

9:06 
0.3 

15:10      21:24 
8.3         0.3 

D   W  24 

3:54 

8.9 

10:20 
-0.2 

16:27 

8.4 

22:32 
0.6 

N 

3) 

Th 

24 

3:26       9:55 
9.0     —0.5 

16:05 
8.5 

22:08 
0.5 

}) 

M  |25 

8:40 
8,7 

9:57 
0.2 

16K)2      22:14 
8.2          0.4 

Th  25 

4:61 
8.9 

11:20 
-0.3 

17:30 

8.3 

28:84 
0.6 

If 

25 

4:25      10:56 
8.9     —0.5 

17:07 

8.4 

28:12  1 
0.5 

Tu  26 

4:30 

8.7 

10»8 
0.1 

17K)0      23:06 
8.2         0.5 

N    F    26 

5:53 
9.0 

12:22 

-as 

18:35 

8.4 

!s 

26 

5:28      11:59 
8.9     —0.5 

18:18 
8.5 

1 

W  27 

1 

6:26 
8.9 

11:62 
—0.2 

18:00    .     .    . 

8.2    .     .     . 

S    27 

0:40 
0.3 

6:57 
9.3 

18:25 
—0.7 

19:38 

8.9 

S   27 

1 

0:20       6:35 
0.4        9.1 

13:02 
-0.7 

19:17 

8.8 

Th  28 

OrOb 
0.5 

6:28 
9.2 

12:52      19:00 

—0.5         8.4 

.  IS    28 

1:45 
0.0 

7:57 
9.7 

14:24 
—1.3 

20:38 
9.2 

m|28 

1:26       7:38 
0.0        9.4 

14:02 
-1.0 

20:17  ! 
9.3 

X 

F    29 

1:06 
0.8 

7:22 
9.6 

13:61      20:02 
—1.0          8.8 

M   29 

2:45 
—0.4 

8:66 
10.1 

15:18 
— L7 

21:85 
9.7 

P  Tu 

29 

2:27       8:39 
—0.6        9.8 

14:56 
— L3 

21:10 
9.9 

S    30 

2:06 
0.0 

8:20 
9.9 

14:47      21:00 
— L5         9.2 

1    i 

E  W 

30 

8:22       9:35 
—1. 1       10. 2 

15:50 
-1.6 

22.-03 
10.3 

s;3i 

8:02 
-0.4 

9:16 
10.3 

cedint 
jecutlvc 
ter,  whi 
sea  lev 
fore  th 

Easter 
e  in  the 
),l8tqi 

inapo 

15:40      21:55 
-1.9         9.7 

1    ' 

1 

1 

O  Th 

31 

4:16      10:28 
— L6_      10.4 

16:40 

— L7 

22:52 
10.5  ; 

a 
fn 

4.. 

m 

(a 
eq 

Thetid 
?ompari? 
>m  Xlear 
1  feet  bel 
Inus  (— ) 

The  til 
.m.),"an 

•.  ne¥ 
uator;  A 

es  are  pla 
on  of  con« 
I  Low  Wa 
ow  mean 
sign  Is  b€ 
ne  used  ia 
greater  ar 
rmoon;  ] 
,  P,  moon 

the  order  of  occurrence,  wi 
»  heights  will  indicate  whe 
ch  is  the  datum  of  soundin 
Bl.    To  find  the  depth  of  w 
e  height,  in  which  case  sut 
n  Standard  J  75th  meridian 
afternoon  (p.  m.)  and  whe 

aar.;  Q.  ^"^^  moon;  C*  3d 
gee  or  perigee. 

th  their  times  on  the  first  line  a 
her  it  Is  high  or  low  water.    Th 
gs  on  the  Coast  and  Geodetic  S 
ater,  add  the  tabular  height  to 
►tract  it. 

W.:  O**  is  midnight,  12»»  is  noon; 
n  diminished  by  12  give  the  time 
quar.;  E,  moon  on  the  equator: 

ad] 
eh 
urv 
the 

Qll 

.sal 
N. 

4elffl 
Bigh 
eye 

ROUl 

hou 

ter  r 
S,  ir 

litso 
ts,  ir 
hart 
adin 

rs  le 
loon 
loon 

n  the  second  line  of  each  day: 
I  feet  and  tenth.««,  are  reckoned 
8  for  this  region,  and  which  is 
gs  given  on  the  chart,  unless  a 

ss  than  12  are  in  the  forenoon 
;  for  instance.  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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1 

APRIL. 

—       -       _ 

MAY. 

JUNE. 

s 

Dayof— 

Time  and  Heijfht  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Heigl 
LowA\ 

6:35      11:50 
—1.8         9.6 

It  of  High  and 
ater. 

c  Day  of— 

Time  and  Height  of  High  and 
Low^  Water. 

W. 

Mo. 

W. 

Mo. 

s  w. 

MO. 

F 

1 

5:06 
—1.9 

11:20 
10.5 

17:28 
—1.6 

23:38 
10.5 

s 

1 

17:53 
-0.6 

W 

1 

1 

0:26 
9.4 

6:50 
-LO 

13K)6 
8.6 

19:05  1 
0.5 

S 

2 

5:55 
-2.0 

12:08 
10.2 

18:15 
—1.3 

Im 

2 

0K)2 
10.1 

6:23 
—1.6 

12:40 
9.3 

18:40 
-0.3 

Th 

2 

1:10 
9.0 

7:34 
-0.6 

13:62 

8.2 

19:50 
0.8 

' 

s 

3 

0:25 
10.4 

6:45 
—1.8 

12:5>' 
9.8 

19:03 
-0.9 

s 

Tu 

3 

0:48 
9.7 

7:11 
—1.3 

13:>7 

8.8 

19:28 
-0.2 

F 

3 

1:67 
8.5 

8.-20 
-0.8 

14:87 
8.0 

20:40 
1.1 

M 

4 

1:12 
10.0 

7:^ 

—1.4 

13:48 
9.3 

19:52 
—0.3 

W 

4 

1:36 
9.2 

«:00 
—0.8 

14:17 

8.4 

20:17 
0.7 

S 

4 

2:46 
8.1 

9:07 
0.1 

''i^ 

21:30 
1.3 

1 

1 

Tu 

5 

2:03 
9.5 

8:25 
—0.9 

14:42 

8.7 

20:45 
0.3 

Th 

5 

2-26 
8.7 

8:52 
—0.3 

15:10 
8.0 

21:12 
1.0 

A 

8 

5 

8:33 

7.8 

9:60 
0.6 

16:12 
7.9 

22:22 
1.3 

s 

W 

6 

2:54 
9.0 

9:20 

—0.4 

15:37 
8.1 

21:41 

0.8 

F 

6 

3:18 
8.2 

9:44 
0.1 

16:06 

7.H 

25:0^ 
1.3 

c 

M 

6 

4:25 
7.6 

10:43 
0.7 

17:01 
7.9 

23:15  ! 
L2 

(L 

Th 

7 

3:50 

8.5 

10:17 
0.0 

16:38 

7.8 

22:42 
1.2 

C 

S 

7 

4:18 
7.9 

10:;« 
0.4 

17:00 
7.7 

2:i:0S 
1.4 

E 

Tu 

7 

5:17 
7.5 

11:32 
0.8 

17:50 

8.1 

F 

8 

4:52 
8.1 

11:17 
0.4 

17:42 
7.6 

•23:47 

1.4 

A 

s 

8 

5:12 
7.6 

11:32 
0.7 

17^0.5 

W 

8 

0:06 
1.0 

x6:10 
7.6 

12:21 
0.8 

18:36 
8.3 

S 

9 

5:65 
7.8 

12:16 
0.6 

18:43 
7.6 

M 

9 

0:05 
1.3 

6:08 
7.5 

12:25 
0.7 

18:45 

7.y 

Th 

9 

0:66 
0.6 

7:02 

7.8 

13:10 
0.6 

19.-22 
8.7 

A     S 

10 

0:4K 
1.3 

6:55 
7.8 

13:13 
0.6 

19:36 

7.8 

Tu 

10 

0:56 
1.1 

7:00 
7.6 

13:14 
0.7 

19:28 
8.2 

F 

10 

1:44 
0.1 

7:51 

8.1 

13:56 
0.5 

20:10 
9.0 

M 

11 

1:42 
1.1 

7:48 
7.9 

14:03 
0.5 

20:22 
8.0 

E 

W 

11 

1:46 
0.7 

7:50 
7.9 

14:(0 
0.0 

20:12 
8.5 

8 

11 

2:32 
-0.4 

8:35 
8.4 

14:42 
0.2 

iO:55 
9.5 

Tu 

12 

2:30 
0.8 

8:37 
8.1 

14:49 
0.3 

21:00 

8.4 

Th 

12 

2:28 
0.3 

8:35 

8.2 

U:4-> 
0.4 

20:r.2 
K8 

8 

12 

3:17 
-1.0 

9:27 

8.8 

15:28 
0.0 

21:40 

9,8 

E 

W 

13 

3:12 
0.4 

9:17 
8.3 

15:25 
0.2 

21:38 

8.7 

F 

13 

3:10 
-0.2 

9:18 
8.5 

15:22 
0.1 

21:32 
9.2 

• 

M 

13 

4:(M 
—1.4 

10:14 
9.2 

16:12 
—0.3 

22:2<; 
10.1 

|Th 

14 

3:50 
0.1 

9:55 
8.6 

16:02 
0.1 

•22:12 

8.8 

8 

14 

3:50 
-0.7 

10:00 

8.8 

16:00 
0.0 

22:12 
9.5 

N 

Tu 

14 

4:60 

—1.8 

11:00 
9.4 

17:00 
-0.5 

2:5:12 
10.2 

• 

F 

15 

4:25 
-0.3 

10:32 

8.8 

16:37 
-0.1 

22:45 
9.2 

• 

H 

15 

4:32 
—1.1 

10:40 
9.1 

1<1:40 
—0.2 

2^j:n2 
9.8 

W 

15 

5:37 
—2.0 

11:50 
9.6 

17:48 
—0.6 

:  :  : 

S 

16 

5:00 
-0.7 

11:08 
9.0 

17:10 
-0.2 

23:20 
9.4 

M 

16 

5:19 
—1.4 

11:23 
9.3 

17.-20 
-0.3 

23:33 
9.9 

Th 

16 

0:00 
10.2 

6:'25 
-2.0 

12:38 
9.6 

1H:S9 
—0.5 

s 

17 

5:38 
—1.0 

11:45 
9.1 

17:46 
-0.3 

23:48 
9.5 

N 

Tu 

17 

5:57 
—1.6 

12:05 
9.4 

18:05 
—0.3 

P 

F 

17 

0:49 
10.1 

7:14 
— L8 

13:28 
9.6 

19:29 
—0.5 

M 

18 

6:17 
—1.0 

12:25 
9.2 

18:26 
-0.3 

w 

18 

0:17 
9.9 

6:42 
—1.6 

12:62 
9.4 

18:50 
-0.3 

8 

18 

1:42 
9.9 

8K)6 
—1.5 

14:18 
9.5 

20:24 
—0.4 

Tu 

19 

0:38 
9.6 

7:00 
—1.2 

13:10 
9.2 

19:10 
-0.1 

Th 

19 

l:a5 
9.8 

7:31 
— L5 

13:43 
9.3 

19:42 
-0.1 

S 

19 

2:d,i 
9.5 

9:00 
-1.2 

15:16 
9.4 

21:25 
-0.3 

n;w'2o 

1:12 
9.6 

7:47 
—1.1 

18:57 
9.1 

19:58 
0.0 

F 

20 

1:55 
9.6 

8:22 
-1.3 

14:35 
9.1 

20:37 
0.0 

i 

M 

20 

3:36 
9.2 

9:65 
—0.8 

16:12 
9.3 

22r28 
-0.2 

Th  21 

2:12 
9.3 

8:38 
-0.9 

14:50 
8.9 

20:60 
0.2 

8 

21 

2:52 
9.3 

9:18 
—1.0 

15:32 
9.0 

21:88 
0.1 

Tu 

21 

4:37 
8.9 

10:55 
—0.4 

17:12 
9.2 

23:30 
—0.2 

1) 

F 

22 

8:05 
9.1 

9:a5 
—0.7 

15:47 

8.8 

21:52 
0.4 

?• 

IS 

22 

3:50 
9.0 

10:15 
—0.7 

16:32 
8.9 

22:43 
0.2 

W 

22 

6:42 

8.7 

11:55 
-0.1 

18:12 
9.2 

8    23 

4:05 
8.9 

10:35 
-0.5 

16:50 
8.6 

22:57 
0.4 

M 

23 

4:54 
8.8 

11:15 
-0.5 

17:33 
9.0 

23:49 
0.0 

Th 

23 

0:33 
-0.3 

6:47 

8.5 

12:57 
0.0 

19:10 
9.3 

IS 

24 

5:08 

8.8 

11:37 
-0.5 

17:54 

8.7 

E 

Tu 

24 

6:00 

8.8 

12:18 
—0.3 

18:34 
9.2 

.    .    . 

F 

24 

1:33 
-0.6 

7:50 
8.5 

13:55 
0.1 

20:16 
9.4 

M   25 

0:05 
0.2 

6:16 

8.9 

12:40 
-0.5 

18:57 
9.0 

W 

25 

0:52 
-0.3 

7:04 
8.9 

13:17 
-0.3 

19:32 
9.4 

S 

25 

2:32 

-0.7 

8:50 
8.5 

14:51 
0.2 

21:00 
9.5 

]> 

Tu  26 

1 

1:10 
-0.2 

7:20 
9.1 

13:40 
-0.7 

19:55 
9.4 

Th 

26 

1:52 
-0.7 

8:ft5 
9.0 

14:14 
-0.4 

20:26 
9.7 

s 

26 

825 
-0.9 

9:46 
8.5 

16:42 
0.2 

21:51 
9.6 

E 

W  27 

2:10 
—0.7 

8:22 
9.5 

14:37 
-0.9 

20:48 
9.8 

F 

27 

2:47 
-1.0 

9:02 
9.1 

15:08 
—0.4 

21:18 
9.9 

8 

o 

M 

27 

4:15 
—1.0 

10:36 

8.5 

16:31 
0.3 

•22:38 
9.5 

Th  28 

3:a5 
—1.2 

9:18 
9.7 

15:27 
—1.0 

21:40 
10.1 

8 

28 

3:40 
—1.3 

9:57 
9.1 

15:.58 
-0.3 

22:08 
10.0 

Tu 

28 

5:02 
—1.0 

11:21 
8.5 

17:17 
0.4 

23:22  1 
9.3 

- 

F  I29 

3:57 
—1.6 

10:10 
9.9 

16:18 
—1.0 

22:28 
10.3 

C 

S 

29 

4:.30 

—1.4 

10:48 
9.1 

16:47 

-0.2 

22:55 
9.9 

w 

29 

6:45 

—1.8 

12.-04 

8.4 

18K» 
0.5 

8    30 

4:47 
—1.7 

11:02 
9.8 

17K)7 
-0.9 

23:15 
10.3 

s 

Ml  30 

5:17 
—1.4 

11:35 
8.9 

17:34 
0.0 

23:40 
9.7 

Th 

30 

0:a5 
9.1 

6:27 
-0.7 

12:44 
8.3 

18:42 
0.7  ' 

1 

ies  are  placed  in  the  ord 
ion  of  consecutive  heigh 
1  Low  Water,  which  is  tl 
ow  mean  sea  level.    To 
sign  is  before  the  heigh 
ne  used  is  Eastern  Stanc 
greater  are  in  the  af  terno 
r  moon;  J),  Ist  qiiar.;  O 
,  P.  moon  In  apogee  or  p 

Tu  31 

6:04 
—1.3 

12:22 

8.7 

imes  ^^ 
(lijfh  or 
i  Coa-st 
the  tab 

midni|! 
hed  by 
moon  c 

18:18 
0.3 

hday: 
koned 
lich  is 
iless  a  I 

enoon  ' 
7  p.m.  » 
of  the 

11 

fr 
m 

(a 
eq 

Til 
wm 
>m 
I  fee 
Inus 

Th 
.m. 

•. 
uau 

etlc 
pari? 
Vfeai 
tbel 
(-) 
le  til 
.all 

)r;  A 

[?r  of  oc 
8  will 
edatu 
find  th< 
,  in  wl 
lard,  7fi 
on  (p.  I 
fuUn 
erigee. 

CUI 

nd 
mo 
^dt 
lich 
th] 
n.) 

lOOI 

rence,  w 
caie  wh< 
f  sound! 
pth  of  w 
case  sul 
oaeridian 
and  whe 
1;  C.3d 

ith  their 
ft  her  it  is 
tigs  on  th( 
Hter.  iidd 
nract  it. 
W.;  OMs 
ndiminis 
quar.;  E, 

1  the  first  line  and  heights 
low  water.    The  heights,  i 
and  Geodetic  Survey  Chart 
nlar  height  to  the  soundin 

'ht,  li*"  is  noon;  all  hours  1 
12  give  the  times  after  noon 
►n  the  equator;  N,  S,  moon 

on  the  second  line  of  eac 
n  feet  and  tenths,  are  rec 
s  for  this  region,  and  wl 
ga  given  on  the  chart,  ui 

ess  than  12  are  In  the  foi 
;  for  instance.  16:47  is  3:4 
farthest  north  or  south 

PORTLAND  (Central  Wharf),  MAINE,  1904. 


61 


l~ 



JULY. 

AUGUST. 

SEPTEMBER. 

g  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

E 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

c 

8 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

5 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

0:47 

8.8 

7:07 
-0.4 

18:23 
8.2 

19:22 
0.8 

M 

1 

1:34 
8.3 

7:48 
0.1 

14:00 

8.4 

20:08 
0.5 

Th 

1 

2:20       8:27 
8.4        0.4 

14:42 

8.7 

1 
21K)5 
0.0 

S 

2 

158 
8.5 

7:48 
—0.1 

14:02 

8.2 

20:06 
0.9 

Tu    2 

2:13 

8.2 

8:25 
0.3 

14:89 
8.5 

20:51 
0.5 

F 

2 

3:10       9:13 
8.3        0.6 

15:31 

8.7 

21:57 
-0.1 

A    S  j   3 

2:08 

8.1 

8:28 
0.2 

14:42 

8.2 

20:48 
LO 

w'   3 

i 

2:66 
8.1 

9:07 
0.5 

1633 
8.5 

21:40 
0.4 

z 

S 

3 

4:04      10:07 
8.2         0.7 

16:25 

8.7 

22:55 
-0.1 

E|M,   4 

2:52 
7.9 

9:10 
0.4 

15:26 

8.2 

21:34 
1.0 

cC 

Th 

4 

3:43 
8.0 

9:53 
0.6 

16:10 
8.6 

22:32 
0.3 

N 

IS 

4 

5:04      llKy7 
8.2         0.7 

17:27 
8.8 

23:56 
-0.8 

t 

Tu    5 

8:37 

7.8 

9:54 
0.6 

16:10 
8.2 

22:24 

0.8 

F 

5 

4:36 
8.0 

10:45 
0.7 

17:03 
8.6 

23:29 
0.1 

M 

5 

6:07      12:09 
8.3         0.6 

18:28 
9.0 

W     6 

1 

4:27 
7.7 

10:40 
0.7 

16:57 
8.3 

23:16 
0.7 

S 

6 

5:35 
8.0 

11:40 
0.7 

17:59 

8.8 

Tu 

6 

0:57        7:10 
—0, 6         8. 6 

13:15 
0.2 

19:30 
9.4 

iTh'    7 

1 

5:20 
7.8 

11:80 
0.7 

17:48 
8.6 

.    .    . 

s 

7 

0:27 
—0.2 

6:85 

8.2 

12:40 
0.5 

18:56 
9.2 

W 

7 

1:55       8:10 
—1.0         9.1 

14:16 
-0.3 

20:28 
9.9 

F-   8 

0:10 
0.3 

6:16 
7.9 

12:22 
0.7 

18:38 
8.8 

N 

M 

8 

1A5 
-0.7 

7:36 
8.5 

18:38 
0.2 

19:53 
9.6 

Th 

8 

2:51       9:06 
— L5         9.6 

15:13 
-0.9 

21:25 
10.3 

S 

9 

1:08 
—0.1 

7:10 
8.1 

13:18 
0.5 

19:30 
9.2 

Tu    9 

2:20 
—LI 

8:33 
8.9 

14:36 
—0.2 

20:50 
10.0 

P 

• 

F 

9 

3:45       9:52 
-L8       10.1 

16:05 
— L4 

22:17 
10.6 

ISi 

10 

1:56 
—0.6 

8K)7 
8.5 

14K)7 
0.2 

20:23 
9.6 

W   10 

3:14 
— L6 

9:28 
9.4 

15:30 
-0.7 

21:44 
10.4 

E 

S 

10 

4:34      10:46 
—2.0       10.5 

16:66 
—1.8 

23:08 
10.7 

N  M 

11 

2:48 
-LI 

9:00 

8.8 

15:00 
-0.1 

21:14 
10.0 

• 

Th  11 

1 

4:06 
—2.0 

10:18 
9.9 

16:22 

-LI 

22:35 
10.7 

IS 

11 

5:22      11:84 
—2. 1       10. 7 

17:47 
—2.1 

Tu  12 

3:40 
— L6 

9:50 
9.3 

15:50 
-0.4 

22:04 
10.3 

P 

F 

12 

4:56 
—2.2 

11:10 
10.2 

17:15 
—1.4 

2857 
10.8 

M 

12 

0:00       6:12 
10.8     —1.9 

12:24 
10.7 

18:37  ! 
-2.0, 

•  W   13 

4:28 
—2.0 

10:40 
9.6 

16:40 
-0.7 

22:53 
10.5 

S 

13 

6:46 
—2.2 

11:58 
10.4 

18:07 
—1.5 

Tu  13 

0:50       7.00 
10.4     —1  5 

13:11 
10.5 

19:30  ! 
-1.7 

P  Th  14 

5:17 
—2.2 

11:30 
9.9 

17:32 
—0.9 

23:43 
10.5 

E 

s 

14 

0:17 
10.7 

6:85 

—2.1 

12:47 
10.4 

18:57 
— L6 

W!l4 

1:42        7:52 
9.9     —1.0 

14:02 
10.0 

20r24 
—1.3 

F,15 

6:07 
—2.2 

12:18 
10.0 

18:23 
—1.0 

M 

15 

1:10 
10.4 

7:24 
-1.3 

13:87 
10.3 

19:62 

— L4 

Th  15 

2:38       8:45 
9. 3     -0. 3 

14:67 
9.5 

21:22 

—0.8 

S    16 

0:35 
10.4 

6:55 
-2.0 

13:09 
10.0 

19:16 
-LO 

Tu'ie 

1 

2:03 
10.0 

8:15 
-1.2 

14:28 
10.0 

20:46 
-LI 

D 

F'l6 

1 

3:35       9:46 
8.6         0.3 

16:01 
8.9 

22:12 
-0.3 

K    S 

17 

1:26 
10.2 

7:46 
—1.7 

14:00 
9.9 

20:10 
—0.9 

D 

W   17 

2:58 
9.4 

9:10 
-0.6 

15:24 
9.6 

21:45 
-0.7 

s 

s 

17 

4:42      10:47 
8. 1         0. 7 

16:59 
8.6 

23:25 
0.0  . 

M 

18 

2:20 

9.8 

8:38 
-L3 

14:53 
9.8 

21:07 
—0.7 

Th'l8 

4:00 

8.8 

10:08 
0.0 

16:22 
9.2 

22:47 
—0.4 

s 

18 

5:52      11:55 
7.8         1.0 

18:04 
8.4 

}^ ;  Tu  19 

3:18 
9.4 

9:35 

-0.8 

15:50 
9.5 

22:07 
-0.5 

F 

19 

5:05 
8.3 

11:10 
0.5 

17  A5 
8.9 

23:52 
—0.1 

M 

19 

0:80        7:00 
0.2         7.8 

13:00 
1.0 

19:08 
8.3 

W!20 

4:20 
8.9 

10:32 
—0.3 

16:47 
9.3 

23:10 
—0.3 

s 

S 

20 

6:15 
8.0 

12:18 
0.8 

18:28 
8.8 

Tu 

20 

1:32       7:57 
0.2         7.9 

14:00 
0.9 

20:07  1 

8.4 

iTh  21 

6:24 

8.5 

11:34 
0.2 

17:50 
9.1 

i^ 

21 

0:58 
0.0 

7:22 
7.9 

13:22 
0.9 

19:30 

8.7 

W !  21 

2:25        8:49 
0.1         8.2 

14:52 
0.7 

20:57 
8.5 

F 

22 

0:13 
-0.2 

6:31 
8.2 

12:38 
0.4 

18:50 
9.0 

M 

22 

1:57 
0.0 

8:23 
8.0 

14:22 
0.8 

20:27 

8.8 

Th 

22 

8:12       9:30 
0.0         8.3 

15:36 
0.5 

21:40 
8.5 

s 

23 

1:18 
-0.2 

7:38 
8.1 

13:38 
0.6 

19:50 
9.1 

Tu 

23 

2:52 
—0.1 

9:16 
8.1 

15:15 
0.7 

21:18 

8.8 

A 

F 

23 

3:52      10:05 
.0.0         8.5 

16:12 
0.3 

22:20 
8.6 

s 

S|24 

2:17 
-0.3 

8:40 
8.1 

14:38 
0.6 

20:40 
9.1 

1 

24 

3:40 
-0.2 

10:02 

8.3 

16:00 
0.6 

22:a5 

8.8 

9 

S 

24 

4:27      10:37 
0. 0         8. 7 

16:65 
0.1 

22:52 
8.7 

M!25 

3:10 
-0.5 

9:85 

8.2 

15:30 
0.5 

21:37 
9.2 

o 

Th 

25 

4:21 
—0.3 

10:40 
8.4 

16:42 
0.5 

22:44 

8.8 

IS 

25 

5:00      11:07 
0.0         8.8 

17:18 
-0.1 

23:24 

8.7 

Tu'26 

1 

4:00 
-O.G 

10:22 
8.3 

16:18 
0.5 

22:22 
9.2 

A 

F 

26 

4:59 
—0.3 

11:13 
8.5 

17:16 
0.4 

23:20 

8.7 

M 

26 

5:28      11:39 
0. 0         8. 9 

17:52 
—0.2 

23:57 

8.7 

:  w 

27 

4:45 
—0.6 

11:05 

^8.3 

17.-00 
0.5 

23:04 
9.0 

S 

27 

5:32 
-0.2 

11:44 

8.5 

17:49 
0.3 

23:45 
8.6 

!Tu 

27 

6:00      12:10 
0.1         9.0 

18:25 
—0.4 

'iTh'28 

5:24 
-0.5 

11:42 
8.3 

17:40 
0.6 

23:44 
8.9 

E 

j$ 

28 

6:05 
-0.1 

12:14 

8.6 

18:21 
0.2 

^y 

28 

0:32       0:35 
8. 7         0. 1 

12:45 
9.1 

19K)5 
—0.4 

F.29 

am 

-0.4 

12:15 
8.3 

18:17 
0.6 

M 

29 

0:27 
8.-6 

6:36 
0.0 

12:45 

8.7 

18:55 
0.1 

Th 

29 

1:10       7:12 
8. 7         0. 2 

13:24 
9.0 

19:48 
-0.5 

A|  S  ,30 

'        0:20 

8.6 

G:37 
-0.2 

12:50 

8.4 

18:52 
0.6 

Tu 

30 

1:02 

8.5 

7:08 
0.1 

13:20 

8.8 

19:32 
0.0 

F 

30 

1:55       7:55 
8.*8         0.3 

14:10 
8.9 

20:31 
-0.4 

a 

fr 
is 
m 

S  j31 

0:59 

8.4 

7:12 
0.0 

13:24 

8.4 

19:30 
0.6 

\vl31 

1 

1:40 

8.5 

th  their  ti 
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OCTOBER. 

■ 

NOVEMBER. 

DECEMBER. 

:^ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and  ! 
Low  water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

N 

s 

1 

2:43 

8.5 

8:47     15:00 
0.6        8.8 

21:30 
-0.3 

Tu 

1 

4:18 
8.7 

1036 
0.6 

16:38 

8.8 

28:05 
-0.4 

E 

Th 

1 

4:68 
9.0 

11:12 
0.0 

17:24 

8.8 

•23:42 
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20:17 
0.3 

IE 

F   22 

2:08 
9.0 

8:17 
0.8 

14:24 
9.2 

20:40 
0.2 

M   22 

2:57 
9.4 

9:14 
0.8 

15:18 
9.0 

21:82 
0.5 

Tu 

1 

22 

2:28 
9.7 

8:48 
-0.2 

14:52 
9.2 

21:04 
0.6  . 

S    23 

2:49 
9.0 

8:59 
0.8 

15:06 
8.9 

21:23 
0.4 

Tu23 

3:44 
9.4 

10:05 
0.3 

16:08 

8.8 

22:23 
0.7 

y 

23 

3:17 
9.6 

9:40 
0.0 

15:45 
9.0 

21:55  J 
0.7  ' 

S    24 

'    3:82 
9.0 

9:45 
0.8 

15:60 

8.7 

22:09 
0.6 

D 

W  24 

4:37 
9.4 

11:00 
0.3 

17:04 

8.7 

23:17 
0.8 

NTh 

24 

4:10 
9.5 

10:37 
0.1 

16:40 

.  8.8 

22:62 

0.8 

D  M   25 

4:20 
9.1 

10:38 
0.7 

16:40 
8.6 

22:55 
0.7 

Th  25 

5:36 
9.5 

11:58 
0.1 

18:03 

8.7 

F   25 

5:10 
9.5 

11:35 
0.1 

17:40 

8.8 

23:55 
0.7 

!Tu'28 

6:11 
9.2 

11:82 
0.5 

17:36 
8.6 

23:50 

0.8 

N 

F   26 

0:17 
0.7 

6:35 
9.7 

18:00 
-0.1 

19:05 
8.9 

S    26 

6:10 
9.6 

12:35 
-0.1 

18:45 
9.0 

:  :  ;i 

W  27 

6:06 
9.5 

12:29 
0.2 

18:32 

8.7 

S    27 

1:19 
0.4 

7:37 
10.1 

14:00 
-0.6 

20:07 
9.3 

S   27 

0:58 
0.4 

7:14 
9.9 

13:37 
—0.3 

19:47  ' 
9.4 

Th  28 

1 

0:46 

a7 

7:03 
9.8 

13:27 
—0.2 

19:83 

8.9 

S 

28 

2:17 
0.0 

8:35 
10.5 

14:57 
— LO 

21:05 
9.3 

M   28 

2:00 
—0.1 

8:15 
10.2 

14:35 
—0.7 

20:46  1 
9.9 

N    F 

29 

1:44 
0.3 

8:02 
10.3 

14:26 
—0.7 

20:31 
9.3 

M 

29 

3:17 
—0.6 

9:83 

n.o 

15:58 
— L4 

22H)2 
10.3 

P 

Tu  29 

3:00 
—0.6 

9:14 
10.6 

15:30 
—LI 

21:42 
10.5 

S 

30 

2:42 
0.0 

8:59 
10.8 

1531 
-L2 

21:28 
9.8 

E 

W  30 

3:55 

-L2 

10:10 

n.o 

16:28 
-L5 

22:35 

n.o 

S,31 

i 

3:36       9:53 
-0.5       11.2 

Les  are  placed  in 
ion  of  consecutive 
L  Low  Water,  wh 
ow  mean  sea  lev 
sign  is  before  th 
ne  nsed  is  Easter 
greater  are  in  th€ 
r  moon;  ^,  Istqi 
,  P,  moon  in  apo 

16:15 
—1.7 

22:23 
10.2 

O 

Th  31 

4:47 
-L7 

11:01 
11.2 

17:12 
— L6 

23:25 
11.8 

hday 
koned 
ichls 
ilessR 

enoou 
7p.  m 
of  the 

a 
fp 
4.1 
m 

Tt 
com 
om  t 
ifee 
inua 

Tl 
.m. 

luaU 

parifl 
lean 
tbel 
(-) 
letii 
),all 

>r;  A 

the  order  of  occurrence,  wi 
s  heights  will  indicate  whe 
ch  is  the  datum  of  soundii 
el.    To  find  the  depth  of  v, 
e  height,  in  which  case  sut 
n  Standard,  75th  meridian 
afternoon  (p.  m.)  and  whe 
lar.;  O.  full  moon;  (^,  3d  < 
gee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  heights,  ii 
igs  on  the  Coast  and  Geodetic  Survey  Chart 
Hter,  add  the  tabular  height  to  the  soundin 
)tract  it. 

W.;  Oh  is  midnight,  W*  Is  noon;  all  hours  h 
n  diminished  by  12  give  the  times  after  nooo 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

)n  the  second  line  of  eac 
1  feet  and  tenths,  are  rec 
s  for  this  region,  and  wh 
gs  given  on  the  chart,  ui 

jss  than  12  are  in  the  for 
;  for  Instance,  15:47  is  3:4 
farthest  north  or  south 
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APRIL. 

MAY. 

c  'Dayof- 
a    W.  Mo. 

F      1 

Time  and  Height  of  High  and 
LowWater. 

^ 

Dayof- 

Time  and  Heigh 
Low^ 

t  of  Higt 

W.  |Mo. 

'ater. 

5:40 
—1.9 

11:51 
11.2 

18:00 
-1.6 

.    .    . 

S 

1 

6:10 
-1.7 

12:22 
10.3 

18:27    . 
-0.9    . 

S      2 

0:14 
11.4 

6-28 
—1.9 

12:40 
11.0 

18:50 
-1.4 

M 

2 

0:40 
11.2 

6:58 
—1.5 

13:07 
10.0 

S     3 

1.02 
11.3 

7:18 
—1.7 

13:30 
10.6 

19:38 
—1.0 

S 

Tu 

3 

1:27 
10.8 

7:47 
—1.2 

13:67 
9.6 

Ml   4 

1:52 
11.0 

8:08 
—1.3 

14:20 
10.0 

20:27 
-0.5 

W 

4 

2:13 
10.4 

8:35 
-0.7 

14:46 
9.2 

Tu    5 

2:40 
10.5 

9:00 
-0.8 

15:07 
9.4 

21:20 
0.1 

Th 

5 

9.8 

9:25 
—0.2 

15:35 

8.8 

S|W|    6 

3:32 
10.0 

9:53 
-0.3 

16:05 
8.9 

22:14 
0.6 

F     6 

3:63 
9.3 

10:15 
0.2 

16:27 
8.5 

(C  Th    7 

4:26 
9.5 

10:48 
0.2 

17:00 
8.4 

28:10 
1.0 

C 

S 

7 

4:46 
8.9 

11K)6 
0.5 

17:20 
8.3 

f!  8 

6:22 
9.1 

11:45 
0.6 

17:58 
8.2 

A 

S 

8 

6:38 
8.6 

11:68 
0.7 

18:12    . 
8.8    . 

S  ,   9 

0:07 
1.2 

6:18 
8.9 

12:40 
0.7 

18.55 

8.2 

M 

9 

0:22 
1.8 

6:32 
8.5 

12:48 
0.8 

A 

S    10 

1:W 
1.2 

7:15 
8.8 

1*36 
0.7 

19:48 
8.3 

Tu  10 

1:15 
1.1 

7:23 
8.6 

13:37 
0.7 

M    11 

1:56 
1.0 

8:05 
8.9 

14:25 
0.6 

20:36 

8.6 

E 

W  11 

1 

2:05 
0.7 

8:12 

8.8 

14:25 
0.5 

Tu,  12 

2:46 
0.7 

8:55 
9.1 

15:10 
0.4 

21:20 
9.0 

Th  12 

2:60 
0.3 

9:00 
9.0 

15:10 
0.3 

E 

W  13 

3:28 
0.3 

9:40 
9.3 

15:51 
0.2 

22.-01 
9.4 

F   13 

3:37 
-0.2 

9:46 
9.4 

15:63 
0.1 

Th'u 

4:10 
0.0 

10:22 
9.6 

16:30 
0.0 

22:40 
9.7 

S,14 

1 

4:20 
-0.7 

10:80 
9.6 

16:34 
—0.1 

• 

F,15 

4:52 
—0.4 

11:00 
9.7 

17:08 
—0.1 

23:18 
10.0 

• 

S  |15 

6«6 

—1.0 

11:12 

9.8 

17:18 
—0.2 

S    16 

5:32 
-0.6 

11:40 
9.9 

17:48 
—0.1 

23:57 
10.2 

M   16 

5:49 
—1.3 

11:56 
9.9 

18:00    . 
-0.2    . 

S  !l7 

6:14 
-0.7 

12:20 
9.9 

18:22 
-0.1 

N 

Tu  17 

0:14 
10.7 

6:35 
—1.3 

12:41 
10.0 

M   18 

0:38 
10.2 

6:57 
—0.9 

13:02 

9.8 

19:10 
0.0 

W'l8 

0:57 
10.7 

7:22 
—1.3 

13:28 
9.9 

Tu  19 

1:20 
10.2 

7:41 
-0.8 

13:47 
9.7 

19:63 
0.2 

Th'l9 

1:47 
10.6 

8:10 
—1.2 

14:16 

9.8 

N  Wl20 

2K)5 
10.1 

8:28 
-0.6 

14:35 
9.4 

20:42 
0.5 

F  |20 

2:38 
10.2 

9:02 

— O.H 

15:10 
9.6 

Th  21 

2:55 
9.9 

9:20 
-0.4 

15:25 
9.3 

21:35 
0.6 

S    21 

3:32 
9.9 

9:68 
-0.6 

16:06 
9.5 

D 

F   22 

8:50 
9.7 

10:15 
—0.3 

16:22 
9.1 

22:33 
0.7 

i 

S  |22 

4:22 
9.7 

10:62 
—0.4 

17:05 
9.5 

S    23 

4:48 
9.5 

11:15 
-0.1 

17:22 
9.1 

23:34 
0.6 

M  23 

6:28 
9.5 

11:52 
—0.2 

18:05    . 
9.6    . 

S    24 

6:50 
9.5 

12:14 
—0.1 

18:25 
9  2 

E 

Tu24 

0:22 
0.1 

6:83 
9.5 

12:52 
—0.2 

M  25 

0:40 
0.3 

6:53 
9.6 

13:16 
-0.2 

19:25 
9.6 

W  25 

1:24 
-0.2 

7:35 
9.5 

13:48 
—0.3 

p 

Tu  26 

1:42 
—0.1 

7:56 
9.9 

14:12 
-0.5 

20:27 
10.1 

Th'26 

2:23 
-0.6 

8:35 
9.6 

14:45 

-0.4 

E 

W   27 

2:40 
—0.7 

8:55 
10.2 

15:06 
-0.8 

21:21 
10.6 

F   27 

3:20 
—0.9 

9:32 
9.7 

15:40 
-0.5 

Th  28 

8:37 
—1.2 

9:52 
10.4 

16:00 
-1.0 

22:14 
11.0 

s  I28 

4:12 
-1.2 

10:25 
9.8 

16:30 
—0.6 

O 

F|29 

4:30 
—1.5 

10:43 
10.5 

16:50 
—1.1 

28:03 
11.3 

o 

S    29 

6:04 
—1.3 

11:15 

9.8 

17:18 
-0.5 

S    30 

6:20 
—1.7 

11:33 
10.5 

17:38 
—1.1 

23:52 
11.3 

8 

M  30 

5:52 
—1.3 

12:03 
9.7 

18:05    . 
—0.3    . 

1 

Tu 

31 

0:17 
10.9 

6:38 
—1.1 

12:49 
9.5 

19:15 
—0.5 

20:03 
0.0 

20:51 
0.4 

21:44 
0.9 

22:35 
1.2 

23:28 
1.3 


19:04 

8.5 

19:52 

8.8 

20:36 
9.2 

21:20 
9.6 

22m 
10.0 

22:47 
10.4 

23:30 
10.6 


18:43 
—0.2 

19:32 
0.0 

20:22 
0.2 

21:18 
0.3 

22:18 
0.4 

23:17 
0.8 


19:06 
9.9 

20:04 
10.3 

21:00 
10. 6 

21:62 
10.9 

22:42 
11.1 

23:30 
11.1 


18:51 
0.0 


JUNE. 

Dayof- 

Time  and  Height  of  Hl| 
Low  Water. 

(hand 

w.Imo. 

W 

1 

1:08 
10.6 

7:22 
-0.8 

13:34 
9.8 

19:38 
0.3 

Th 

2 

1:47 
10.1 

8:10 
-0.6 

14:20 
9.0 

20:25 
0.7 

F 

3 

2:33 
9.7 

8:53 
-0.2 

15:04 
8.8 

21:10 
1.0 

S 

4 

3:17 
9.2 

9:40 
0.2 

16:50 
8.6 

22K» 
1.2 

A 

s 

5 

4K)6 
8.8 

10:27 
0.5 

16:88 
8.5 

22:47 
1.3 

c 

M 

6 

4:55 
8.5 

11:12 
0.7 

17:25 

8.6 

28:38 
1.3 

E 

Tu'    7 

5:45 

8.4 

12:03 
0.8 

18:17 

8.7 

W     8 

0:30 
1.0 

6:87 

8.4 

12:58 
0.7 

19:06 
9.0 

Th    9 

1:23 
0.7 

7:27 
8.6 

13:40 
0.6 

19:55 
9.4 

F 

10 

2:12 
0.2 

8:20 
8.9 

14:30 
0.4 

20:43 
9.9 

S    11 

-0.3 

9:08 
9.2 

16:17 
0.2 

21:30 
10.3 

S    12 

8:50 

—0.7 

9:57 
9.5 

16:a5 
-0.1 

22:1S 
10.7 

•   M   13 

4:38 
-1.3 

10:45 
9.8 

16:50 
-0.3 

23:05 
11.0 

N  Tu'l4 

6:26 
-1.6 

11:32 
10.0 

17:88 
—0.4 

23:52 
11.1 

W  15 

6:13 

—1.7 

12:20 
10.2 

18:25 
—0.4 

Th  16 

1 

0.40 
11.1 

7K)2 
—1.7 

13:10 
10.2 

19:17 
-0.4 

P    F   17 

1:30 
10.9 

7:62 
-1.5 

14:02 
10.1 

20:10 
—0.8 

S    18 

2:22 
10.6 

8:42 
-1.3 

14:53 
10.0 

21K)5 
—0.1 

'  S    19 

3:17 
10.2 

9:38 
—0.9 

15:50 
10.0 

72:00 
—0.1 

1   M   20 

4:12 
9.8 

10:83 
—0.6 

16:47 
9.9 

23H)2 
0.0 

Tu21 

6:12 
9.5 

11:32 
-0.3 

17:46 
9.9 

W  22 

1      I 

0K)4 
0.0 

6:15 
9.3 

12:28 
-0.1 

18:46 
10.0 

Th  23 

1:06 
-0.1 

7:18 
9.1 

18:27 
—0.1 

19:43 
10.3 

F    24 

2:06 
—0.3 

8:17 
9.1 

14:24 
—0.1 

20:as 
10.5 

S    25 

3:02 

-0.5 

9:17 
9.1 

15:18 
-0.1 

21:32 
10.7 

S  ,26 

3:57 
—0.7 

10:10 
9.2 

16:10 
-0.1 

22:22 
10.8 

S    M  27 

vj        1 

4:47 
-0.8 

11:00 
9.2 

16:57 
-0.1 

23:10 
10.7 

Tu  28 

6:32 
-0.8 

11:45 
9.2 

17:46 
0.0 

23^% 
10.6 

W  29 

6:17 
—0.8 

12:27 
9.1 

1830 
0.2 

Th;  30 

1 

0:40 
10.3 

7:00 
—0.6 

13:10 
9.0 

19:12 
0.5 

r 

I  The  tides  are  placed  in  the  order  of  occurrence,  with  their  time.-*  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heij^hts  will  indicate  whether  it  is  high  or  low  water.  The  heights  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  i? 
4.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0*>  is  midnight,  12^  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  tinges  after  noon;  for  Instance,  15:47  is  8:47  j>.  m. 

#,  new  moon;  ^,  1st  quar.;  O.  fwH  moon;  <l,  3d  quar.;  E.  moon  on  the  equator;  N.  8,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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, 

JULY. 

■ 

AUGUST. 

PKPTEMBFR. 

.._, 

c  Dayof- 

Time  and  Heift^ht  o|  High  and 
Low  Water. 

c 

^ 

£ 

D*yol— 

Tinii?  Hiid  Height  nf  Bl^h  « rid 
Low  Wftier. 

imrof— 

W.  Mo. 

Tlmeund  f]«;ight  o!  Hl^h  and 
Utw  Water. 

S    W.|Mo. 

1     1  ^"^  '    1 

W,  Mo. 

1:22 
10.0 

7:40 
—0.4 

13-.50 
8.9 

19:54 
0.7 

£ 

M      1 

2:12 
9.2 

8:27 
0.2 

14:85 
0.0 

20:42 
0.8 

Th    1 

8:00 

S.8 

9:14 
0.7 

15:25 
9.2 

21:45 
0.5 

1  s 

1 

2 

2:03 
9.6 

8:22 
-0.2 

14:30 

8.8 

20:37 
LO 

Tu 

2 

2:52 
8.9 

9:08 
0.4 

15:16 
9.0 

21:27 
0.8 

c 

F      2 

3:48 
8.6 

10:02 
LO 

16:14 
9.2 

22:38 
0.6 

A     S 

3 

2:46 
9.2 

9:04 
0.2 

15:12 

8.8 

21:18 
1.1 

W 

3 

3:a5 

8.7 

9:51 
0.7 

15:42 
9.0 

22:18 
0.8 

S 

3 

4:40 
8.5 

10:52 
LO 

17:09 
9.3 

23:34 
0.4 

^EJM 

4 

3:28 

8.8 

9:45 
0.4 

15:57 

8.8 

22K)8 
L2 

C 

Th 

4 

4:22 
8.5 

10:37 
0.8 

16:51 
9.1 

23:10 
0.7 

N 

IS 

4 

6:85 

8.6 

11:52 
0.9 

18:07 
9.5 

d  Tu    5 

1 

4:15 

8.6 

10:31 
0.7 

16:43 

8.8 

22:55 
LI 

F 

5 

5:14 

8.4 

11:27 
0.9 

17:42 
9.3 

M,    5 

0:33 
0.1 

6:37 

8.8 

12:52 
0.6 

19K)6 
9.9 

'     iW|    6 

6:00 
8.4 

11:20 
0.8 

17:33 

8.9 

23:46 
0.9 

S 

6 

0:(te 
0.6 

6K)8 
8.5 

12:20 
0.8 

18:38 
9.6 

Tu 

6 

1:32 
-0.2 

7:38 
9.1 

13:52 
0.1 

20:07 
10.3 

1      Th    7 

1     1 

5:52 
8.4 

12:08 
0.8 

18:23 
9.2 

S 

7 

1:02 
0.1 

7:06 
8.7 

13:18 
0.6 

19:36 
10.0 

W 

7 
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7:57 
0.2 

14:10 
10.2 

20:35 
-0.8 

P  Tu  27 

2:24 
10.1 

8:83 
—0.3 

14:46 
10.3 

21  .-08 
—0.9 

f'28 

1:25 
9.5 

7:30 
0.4 

13:48 
9.9 

20:07 
-0.5 

M 

28 

2:42 
9.5 

'8:50 
0.3 

15:08 
9.9 

21:28 
-0.5 

,W|28 

8:17 
10.0 

9:30 
-0.1 

16:42 
9.9 

22:11 
—0.6 

N 

S    29 

2:10 
9.3 

8:17 
0.6 

14:30 
9.8 

20:55 
—0.3 

Tu 

29 

3:36 

9.4 

9:47 
0.3 

16K)0 

9.6 

22:22 
—0.3 

E  Th  29 

C        1 

4:10 
9.9 

10:27 
0.0 

16:88 
9.6 

22:56 
—0.3 

H\30 

3:00 
9.1 

9:06. 
0.7 

15.-22 
9.5 

21:48 
—0.1 

c 

W 

30 

4:33 
9.4 

10:46 
0.4 

16:69 
9.4 

28:21 
—0.1 

F    30 

5:11 
9.9 

11:29 
0.0 

17:40 
9.3 

28:55 
0.O 

c 

M    31 

3:65 
9.0 

10:06 
0.8 

16:18 
9.5 

•22:44 

0.0 

S    31 

6:11 
10.0 

12:32 
—0.1 

18:40 
9.1 

.    .     . 

1^ 

: 





_ 

- 

—  _- 

-- 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  height.*?,  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
4.8  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  »  ■ 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. .  { 

The  time  u.sed  is  Eastern  Standard,  76th  meridian  W.;  0^  is  midnight,  1*2*  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  8:47  p.m.  ; 

#.  new  moon;  Jj,  1st  quar.;  O-  ^"1^  moon;  (J,  3d  quar.;  E,  moon  on  the  equator;  N,  .S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

1 

f 

Day  of— 
W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

F 

1 

5:46 
4.3 

11:37 
-0.6 

18:15 
3.6 

23:42 
—0.6 

X 

S 

2 

6:31 
4.0 

12:24 
-0.7 

19:00 
3.8 

- 

S 

3 

0:30 
—0.7 

7:19 
4.6 

13:14 

-0.8 

19:47 
8.9 

p 

M 

4 

1:20 
-0.8 

8:10 
4.0 

14:00 
-0.8 

20:87 
4.0 

Tu 

5 

2:12 
-0.8 

9:00 
4.4 

14:50 
—0.8 

21:27 
3.9 

W 

6 

3:03 
—0.7 

9:50 
4.2 

15:37 
-0.7 

22:20 
8.9 

Th 

7 

3:55 
-0.5 

10:45 
3.9 

16:26 
-0.6 

•28:15 
3.8 

E 

F 

8 

4:52 
—0.3 

11:42 
3.7 

17:19 
-0.3 

c 

H 

9 

0:12 
8.7 

6:48 
0.0 

12:42 
8.4 

18:11 
—0.1 

S 

10 

1:12 
3.6 

6:52 
0.2 

13:45 
8.2 

19:10 
0.0 

M 

11 

2:16 
3.6 

8:00 
0.4 

14:47 
8.2 

20:10 
0.1 

Tu 

12 

3:14 
8.7 

9:10 
0.4 

15:45 
3.2 

21:08 
0.2 

W 

13 

4:10 
3.8 

10:12 
0.4 

16:40 
3.2 

22:08 
0.1 

Th 

14 

5:01 
3.9 

11:02 
0.3 

17:31 
3.8 

22:66 
0.0 

s 

F 

15 

5:48 
4.0 

11:47 
0.2 

18:16 
3.4 

23:43 
0.0 

S 

16 

6:33 
4.0 

12r25 
0.1 

19:00 
8.4 

.     .    . 

• 

H 

17 

0:26 
-0.1 

7:15 
4.0 

13:00 
0.0 

19:42 
3.4 

M 

18 

1:05 
-0.1 

7:M 
3.9 

13:36 
-0.1 

20:20 
3.4 

A 

Tu 

19 

1:42 
1      -^.1 

8:32 
3.8 

14:10 
-0.2 

21:00 
8.8 

\V   20 
Thi21 

E    F    22 

I 

S  ;23 

I 

H  24 
];  M  25 
Tu!26 
W  27 
Th|28 
>'    FJ29 

is 'so 
s'si 


2:18 
—0.1 

2:55 
-0.1 

8:33 
0.0 

4:18 
0.0 

5:06 
0.1 

0:30 
3.1 

1:30 
3.2 

2:30 
3.4 

3:30 
3.6 

4:26 
3.9 

5:22 
4.2 

6:18 
4.4 


9:07 
8.6 

9:45 
3.4 

10:20 
8.2 

11:02 
3.0 

11:49 
2.9 

6:01 
0.1 

7:01 
0.2 

8:06 
0.1 

9:12 
0.0 

10:14 
-0.2 

11:12 
—0.4 

12:06 
—0.7 


14:46 
—0.2 

15:22 
-0.2 

16:02 
—0.1 

16:45 
0.0 

17:80 
0.0 

12:46 
2.8 

13:63 

2.8 

15:00 
2.9 

16:01 
3.1 

16:57 
3.4 

17:60 
3.7 

18:39 
4.0 


21:85 
3.3 

22:13 
8.2 

22:58 
8.1 

23:40 
3.1 


18:20 
0.1 

19:18 
0.1 

20:22 
0.0 

21:19 
—0.1 

22:22 
—0.4 

28:22 
—0.6 


FEBRUARY. 

MARCH. 

hand 

B 

Day of— 

Time  and  Height  of  Hi« 
Low  Water. 

hand 

19:28 
4.1 

c  Day  of— 

8  1 

S  1  W.  Mo. 

Time  and  Height  of  Hig 
LowWater. 

5 

W.'; 
Mi 

Mo. 

9 

1 

0:16 
-0.8 

7:03 
4.5 

12:55 
-0.8 

pITu!    1 

OKX) 
-0.9 

6:46 
4.5 

12:33 
-0.8 

19:05 
4.4 

Tu|    2 

1:07 
—1.0 

7:58 
4.6 

13:42 
-0.9 

20:16 
4.2 

|W;   2 

0:52 
-1.0 

7:35 
4.5 

18:18 
-0.9 

19:54  i 
4.5 

W,    3 

1:57 
-1.0 

8:43 
4.5 

14:27 
—0.9 

21:05 
4.2 

E.Thi   3 

1:41 
—1.0 

8:22 
4.4 

14:04 
-0.9 

20:42 
4.4  ; 

K  Th     4 

2:47 
-0.8 

9:32 
4.2 

15:14 
—0.8 

21:55 
4.1 

F|4 

2:30 
—0.9 

9:09 
4.2 

14:48 
—0.8 

21:30  , 
4.3 

F.    5 

3:37 
-0.7 

10:23 
4.0 

16:02 
-0.6 

'22:47 
4.0 

S  .    5 

3:17 
—0.7 

10:00 
3.9 

15:34 
—0.6 

22:22 
4.1 

S      6 

4:29 
-0.4 

11:16 
3.6 

16:48 
—0.3 

23:42 
3.8 

S     6 

4:05 
—0.4 

10:50 
3.6 

16:20 
-0.8 

•23:15 
3.8 

S      7 

5:24 
—0.1 

12:15 
3.8 

17:41 
-0.1 

U     7 

4:55 
-0.1 

11:46 
3.3 

17:10 
0.0 

CC,  M     8 

0:42 
8.6 

6:25 
0.4 

13:15 
3.1 

18:36 
0.1 

C  Tu    8 

0:13 
3.6 

5:48 
0.3 

12:46 
8.0 

18:a5 
0.2 

Tu    9 

1:45 
3.5 

7:25 
0.5 

14:18 
3.0 

19:36 
0.3 

s  W     9 

1:15 
8.4 

6:46 
0.5 

13:50 
2.9 

19:02  , 
0.4 

,W  10 

2:48 
8.5 

8:37 
0.6 

15:18 
3.0 

20:43 
0.4 

Th  10 

2:18 
8.8 

7:52 
0.7 

14:53 
2.9 

•20:10 
0.6 

s  Th  11 

8:45 
8.5 

9:48 
0.6 

16:18 
3.1 

21:46 
0.3 

F 

11 

3:18 
8.3 

9K)0 
0.7 

15:52 
8.0 

21:17 
0.5 

F   12 

4:40 
8.6 

10:38 
0.6 

17:08 
3.2 

22:38 
0.2 

S 

12 

4:13 
3.3 

9:58 
0.6 

16:42 
8.1 

•22:12  , 
0.4 

S    13 

5:27 
8.7 

11:22 
0.4 

17:58 
3.3 

23:25 
0.1 

S    13 

5.00 
3.5 

10:42 
0.4 

17:27 
8.3 

•23:00 
0.3 

S    14 

6:10 
3.8 

12:00 
0.2 

18:36 
3.4 

A   M   14 

5:46 
3.6 

11:24 
0.2 

18.-09 
3.5 

23:38 
0.1 

A   M   15 

0:OI 
0.0 

6:52 

3.8 

12:33 
0.0 

19:16 
3.5 

Tu  15 

6:25 
3.7 

12K)0 
0.0 

18:45 
8.6 

•  Tu  16 

0:43 
—0.1 

7:30 
3.8 

13:07 
-0.1 

19:52 
8.5 

W  16 

0:17 
—0.1 

7:02 
3.7 

12:86 
-0.2 

19:22 
3.7 

W   17 

1:19 
-0.2 

8:07 
3.7 

13:40 
-0.2 

20:27 
3.5 

5Th 

17 

0:56 
-0.3 

7:40 
3.7 

18:12 
—0.8 

19:67  1 
3.8 

Th  18 

1:55 
-0.2 

8:42 
3.6 

14:15 
-0.3 

21:03 
3.5 

F 

18 

1:32 
-^.4 

8:16 
8.6 

18:46 
-0.6 

20:82! 
8.7 

E 

F   19 

2:30 
—0.8 

9:17 
8.5 

14:52 
-0.8 

21:39 
3.4 

S 

19 

2:10 
-0.6 

8:52 
8.5 

14:22 
-0.4 

21:08 
8.7 

S    20 

8:10 
—0.3 

9:M 
3.3 

15:28 
—0.3 

22:17 
3.3 

!* 

20 

2:50 
-0.5 

9:30 
8.3 

15K)0 
-0.8 

21:49 
3.6 

'  S   21 

8:52 
—0.2 

10:33 
3.1 

16:11 
—0.2 

23:02 
3.3 

M  '  21 

1 

3:32 
-0.4 

10:10 
8.2 

15:48 
—0.8 

22:35 
8.5 

M   22 

4:40 
-0.1 

11:18 
2.9 

16:56 
-0.1 

23:54 
3.8 

Tu  22 

4:20 
—0.8 

11.-00 
8.0 

16:30 
-0.2 

•23:27  ' 
8.4  ; 

Tu  23 

,        5:34 
!         0.0 

12:14 

2.8 

17:50 
0.0 

W  23 

6:12 
—0.2 

11:54 
2.9 

17:23 
0.0 

D;  W  24 

1 

0:54 
,         3.3 

6:32 
0.1 

13:22 
2.7 

18:48 
0.0 

N  Th  24 

0:27 
3.3 

6:10 
0.0 

18:00 
2.9 

18:25 
0.0 

Th  25 

2:00 
3.4 

7:37 
0.1 

14:32 
2.9 

19:52 
0.0 

,  F   25 

1       ' 

1:35 
8.4 

7:15 
0.1 

14:08 
3.0 

19:82 
0.0 

N 

F   26 

8:02 
'         3.5 

8:44 
0.0 

15:36 
3.2 

21:00 
—0.1 

S    26 

2:40 
8.5 

8:18 
0.1 

15:15 
8.3 

20:43 

-ai 

S    27 

4:05 
8.8 

9:49 
—0.1 

16:35 
3.5 

—0.4 

S    27 

8:45 
8.7 

9:25 
-0.1 

16:12 
8.6 

•21:50 
—0.3 

_  S    28 

5:01 
4.1' 

10:48 

-0.4 

17:27 
8.8 

23:ft5 

— o.« 

M   28 

4:42 
8.9 

10.'23 
-0.8 

17:06 
4.0 

22:50 
-0.6 

M   29 

5:55 
4.8 

11:42 
—0.5 

18:18 
4.1 

.    .    . 

p'tu  29 

1      : 

5:37 
4.1 

11:18 
-0.5 

17:56 
4.8 

•23:45 

—0.8 

E  W 

30 

6:27 
4.3 

12:06 
-0.7 

18:45 
4.6 

0  Th 

1 

31 

0:35 
—0.9 

7:14 
4.3 

12:52 
-0.8 

19:31 
4.6 

The  tideflare  placed  in  the  order  of  occurrence,  with  their  times  on  the  firet  line  and  heights  on  the  second  line  of  each  day:  | 
a  comparison  of  consecutive  height.s  will  indicate  whether  it  is  high  or  low  water.  Tbe  heigntj<.  in  feet  and  tenthi<.  are  reckoned  ! 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coa.st  and  Geodetic  Survey  Charts  for  this  region,  and  which  Is  ' 
1.8  feet  below  mean  sea  level.  To  find  the  d€>pth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  I 
minus  (-)  sign  is  VK?fore  the  height,  in  which  case  subtract  it. 

The  time  used  is  Easteni  Standard,  7oth  meridian  W.;  0»»  is  midnight,  12h  is  noim;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),allgreaterare  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  forinstance,  15:47  is  3:47  p.m.  | 

#,  new  moon;  ^.  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N.  S,  mo<^n  farthest  north  or  s*outh  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee.  , 
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APRIL. 

MAY.                                  j 

-' 

JITNE. 

1 
;h  and 

21:52 
3.7 

a 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  Hij 
Low  Water. 

w.  Imo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

1:23 
—0.9 

8:00 
4.2 

13:39 
—0.8 

20:18 
4.6 

S 

1 

1:48 
—0.6 

8:25 

3.8 

13:55 
—0.6 

20:42 
4.4 

W 

1 

2:62 
—0.2 

9:40 
3.3 

15:00 
0.0 

s 

2 

2:10 
—0.8 

8:47 
4.0 

14:22 
—0.7 

21:06 
4.4 

M 

2 

2:33 
—0.5 

9:18 
3.6 

14:40 
—0.4 

21:30 
4.1 

Th 

2 

3:32 
—0.1 

10:21 
8.1 

15:42 
0.2 

22:40 
3.4 

S 

3 

2:55 
— O.C 

9:36 
3.8 

16:06 
-0.5 

21:56 
4.1 

S 

Tu 

3 

8:16 
—0.3 

10:02 
8.4 

15.-22 
—0.1 

22:20 
3.8 

F 

3 

4:14 
0.1 

11:16 
8.0 

1640 
0.4 

22:28 
3.2 

M 

4 

3:40 
-0.3 

10:25 
3.5 

15:50 
-0.2 

22:47 
3.8 

W 

4 

4:00 
0.0 

10:54 
3.1 

16:09 
0.1 

23:11 
3.4 

8 

4 

4:55 
0.3 

12:08 
2.9 

17:12 
0.6 

Tu 

5 

4:27 
0.0 

11:20 
3.2 

16:40 
0.1 

23:42 
3.5 

Th 

5 

4:45 
0.2 

11:48 
2.9 

17:00 
0.4 

A 

S 

5 

0:18 
2.9 

5:40 
0.8 

13K)0 

2.8 

18:00 
0.6 

s 

W 

6 

5:15 
0.2 

12:17 
8.0 

17:30 
0.4 

F 

6 

0:06 
3.2 

5:31 
0.4 

12:47 

2.8 

n.iso 

0.6 

c 

M 

6 

1:12 
2.8 

6:30 
0.4 

13:62 
2.9 

19:00 
0-6 

C 

Th 

7 

0:40 
3.8 

6:06 
0.5 

18:20 

2.8 

18:30 
0.6 

C 

S 

7 

1:03 
3.0 

6:20 
0.5 

18:45 

2.8 

18:48 
0.7 

E 

Tu 

7 

2.-07 

2.8 

7:23 
0.3 

14:42 
3.0 

19-.57 
0.5 

F     8 

1:44 
3.1 

7m 

0.6 

14:24 

2.8 

19:32 
0.7 

A 

S      8 

2:00 
2.9 

7:17 
0.6 

14:41 
2.9 

19:50 
0.7 

W 

1 

8 

8:00 
2.8 

8:15 
0.3 

15:28 
3.2 

20:54 
0.4 

S  1    9 

2:43 
3.1 

8:07 
0.7 

15:20 
2.9 

20:38 
0.7 

M|    9 

2:55 
2.9 

8:10' 
0.5 

15:30 
3.1 

20:47 
0.6 

|Th 

9 

3:49 
3.0 

9:09 
0.1 

16:14 
3.5 

21:50 
0.1 

A 

S  |10 

3:38 
3.1 

9:05 
0.6 

16:10 
3.1 

21:a5 
0.6 

Tu|10 

3:45 
3.0 

9:02 
0.4 

16:15 
3.3 

21:40 
0.3 

F 

10 

4:40 
3.1 

10:00 
0.0 

17:00 

3.8 

22:43 
-0.1 

M    11 

4:27 
3.2 

9:53 
0.5 

16:55 
8.3 

22:23 
0.4 

E 

W|ll 

4:32 
8.1 

9:54 
0.2 

16:55 
3.5 

22:23 
0.1 

S 

11 

6:27 
3.3 

10:50 
-0.2 

17:45 
4.0 

23:34 
-0.4 

Tu  12 

5:12 
3.4 

10:40 
0.2 

17:34 
3.5 

23:06 
0.1 

Th  12 

j 

5:16 
3.3 

10:40 
0.0 

17:37 
►3.8 

23:15 
—0.1 

1  S 

12 

6:15 
3.5 

11:37 
—0.4 

18:80 
4.2 

E 

W    13 

5:50 
3.5 

11:20 
0.0 

18:12 
3.7 

23:47 
—0.1 

F    13 

5:58 
8.4 

11:24 
-0.2 

18:16 
4.0 

• 

M 

13 

0:22 
—0.6 

7:00 
3.6 

12:25 
-0.5 

19:17 
4.3 

Th  14 

6:32 
3.6 

12:00 
—0.2 

18:48 
3.9 

8    14 

0.00 
—0.4 

6:42 
3.5 

12.-05 
—0.4 

18:57 
4.1 

N 

Tu 

14 

1:10 
—0.7 

7:46 
8.6 

18:14 
—0.6 

20:03 
4.3 

• 

F    15 

0:27 
-0.4 

7:11 
3.6 

12:40 
—0.3 

19:25 
4.0 

• 

S  |l5 

0:45 
-0.6 

7:25 
3.6 

12:51 
—0.5 

19:38 
4.2 

W 

15 

1:56 
-0.7 

8:82 
8.7 

14K» 
—0.6 

20:52 
4.3 

S    16 

1:09 
—0.5 

7:50 
8.6 

13:18 
—0.4 

20:03 
4.0 

Ml  16 

1 

,        1:28 
•     -0.7 

8:06 
3.6 

13:33 
—0.5 

20:22 
4.2 

Th 

16 

2:43 
-0.7 

9:23 
3.6 

14:52 
—0.6 

21:44 
4.1 

S    17 

1 

1:48 
—0.6 

8:28 
3.5 

13:57 
-0.5 

20:43 
4.0 

N 

Tull7 

1 

2:16 
—0.7 

8:52 
3.6 

14:18 
-0.5 

21:10 
4.1 

P 

F 

17 

3:32 
—0.6 

10:14 
3.6 

15:45 
-0.4 

22:37 
3.9 

M    18 

2:30 
—0.6 

9:10 
3.4 

14:37 
—0.4 

21:27 
8.9 

W  '  18 

3:00 
-0.6 

9:40 
3.4 

15:06 
-0.4 

22:00 
8.9 

8    18 

4:22 
-0.5 

11:10 
3.6 

16:40 
-0.3 

23:34 
3.7 

1  Tu|  19 

3:16 
—0.5 

9:56 
3.3 

15:22 
—0.4 

22:15 
3.7 

Thil9 

3:48 
-0.5 

10:33 
3.3 

15:58 
—0.3 

22:62 
3.7 

S  ,19 

1 

5:14 
—0.3 

8.5 

17:37 
-0.1 

N|W|20 

1 

4:03 
—0.4 

10:46 
3.1 

16:10 
—0.2 

23:07 
3.6 

F    20 

4:40 
—0.3 

11:28 
3.3 

16:52 
—0.2 

23:52 
3.6 

I 

M 

20 

0:35 
3.5 

6:07 
—0.2 

13:05 
3.6 

18:40 
0.0 

Th 

21 

4:56 
-^.2 

11:41 
3.0 

17:05 
—0.1 

8 

21 

5:34 
-0.2 

12:28 
3.3 

17:54 
0.0 

Tu 

21 

1:37 
8.4 

7:03 
-0.1 

14:05 
3.7 

19:46 
0.2 

D 

F 

22 

0:07 
3.4 

5:.50 
—0.1 

12:45 
3.0 

18:08 
0.0 

$ 

S 

22 

0:55 
8.4 

6:31 
0.0 

13:28 
3.4 

19:01 
0.1 

W   22 

2:38 
8.3 

8:04 
0.0 

15:04 
3.8 

20:5:5 
0.2 

8 

23 

1:12 
3.4 

6:51 
0.0 

13:50 
3.2 

19:17 
0.0 

M  j  23 

2:00 
8.4 

7:31 
0.0 

14:28 
8.6 

20:08 
0.0 

Th  23 

3:36 
3.3 

9:00 
0.0 

16.-00 
4.0 

22:00 
0.1 

S 

24 

2:20 
8.4 

7:56 
0.0 

14:52 
3.4 

20:27 
0.0 

E 

Tu  24 

3:02 
3.4 

8:30 
—0.1 

15:26 
8.8 

21:14 
0.0 

F    24 

4:32 
8.4 

9:57 
—0.1 

16:55 
4.1 

22:52 
0.0 

M 

25 

3:23 
3.6 

9:00 
—0.1 

15:48 
3.7 

21:32 
—0.2 

W  25 

4:00 
3.5 

9:28 
-0.2 

16:22 
4.1 

22:15 
—0.2 

8    25 

5:24 
3.5 

10:50 
—0.2 

17:42 
4.2 

23:42 
—0.1 

P 

Tu 

26 

4:22 
3.7 

9:55 
—0.8 

16:45 
4.1 

22:32 
—0.4 

Thl26 

4:54 
3.6 

10:22 
-0.3 

17:12 
4.3 

23:09 
—0.3 

S    26 

6:12 
3.5 

11:40 
-0.2 

18:30 
4.3 

E 

W 

27 

5:15 
3.9 

10:50 
-0.5 

17:33 
4.4 

23:27 
-0.6 

f'27 

5:45 
3.7 

11:12 
—0.4 

18:00 
4.4 

S 

o 

U  27 

1 

0:27 
—0.1 

7:00 
3.6 

12:25 
—0.2 

19:16 
4.2 

Th 

28 

6:05 
4.0 

11:38 
—0.6 

18:21 
4.5 

8  |28 

0:00 
-0.4 

.6:32. 
3.8 

12:01 
-0.5 

18:48 
4.5 

Tu'  28 

1:07 
—0.2 

7:45 
3.5 

13:10 
—0.2 

20:00  ' 
4.1 

o 

F 

29 

0:17 
-0.7 

6:52 
4.0 

12:26 
—0.7 

19:10 
4.6 

c 

S    29 

0:44 
—0.4 

7:17 
3.7 

12:47 
—0.5 

19:35 
4.4 

W  29 

1:45 
—0.2 

8:28 
3.5 

13:55 
-0.1 

20:42 
3.9 

S 

30 

1:03 
-0.7 

7:39 
4.0 

13:11 
-0.7 

19:.55 
4.5 

s 

M  30 

1:28 
—0.4 

8:05 
3.6 

13:31 
—0.4 

20:20 
4.2 

Th  30 

2:25 
—0.2 

9:12 
3.4 

14:88 
0.0 

21:25 
3.7 

1 

Tu'  31 

2:12 
—0.3 

8:52 
3.5 

14:15 
—0.2 

21:06 
4.0 
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JULY. 

AUGUST. 

It  of  High  and 
^ater. 

of- 

^-EVTKMHl.K 

c  Day  of— 
S    W.Mo, 

Time  &ad  Heijrtil  nf  High  mid 
Low  water. 

S 

Day of— 

Time  and  Hei^l 
LowVV 

I'l^^^y 

Time  and  Height  of  High  and 
LowWater. 

W.  Mo. 

:p. 

W.  Mo. 

;"-:" 

3K» 
—0.1 

9:56 
8.2 

16:12 
0.1 

22:08 
3.4 

£  M     1 

3:46 
—0.1 

10:40 
3.1 

o.r 

22:50 
3.0 

Th     1 

4:82 
0.0 

11:32 
8.2 

17:17      28:49 
0.0         2.8 

[S      2 

3:40 
0.0 

10:41 
3.1 

16:52 
0.3 

22:49 
3.2 

Tu    2 

4:26 
0.0 

11  .-26 
3.1 

16:47 
0.2 

23:34 

2.8 

C;  F|     2 

6r23 
0.1 

12:26 
3.2 

18:06    .     .    . 
0.1    ..     . 

|A|S      3 

4:19 
0.1 

11-27 
3.0 

16:35 
0.3 

28:32 
3.0 

W     3 

6:10 
0.1 

12:10 
3.0 

17:37 
0.2 

S      3 

0:66 
2.7 

6:21 
0.1 

13:30      19:06 
3.2         0.2 

EM     4 

0.2 

12:10 
2.9 

17.-20 
0.4 

.    .    . 

C  Th    4 

0:26 
2.7 

5:67 
0.1 

13:05 
3.1 

18:36 
0.3 

N 

S      4 

2:02 
2.8 

7:25 
0.1 

14:34      20:18 
3.4         0.1 

I  Tui    5 

0:20 
2.8 

6:46 
0.2 

13:00 
2.9 

18:11 
0.4 

•   JF:   5 
1 

1:26 
2.7 

6:62 
0.2 

14:(M 
3.2 

19:34 
0.2 

M     5 

3:08 
8.0 

8:32 
0.0 

15:86      21:17 
8.6         0.0 

W     6 

1:12 
2.7 

6:37 
0.2 

13:51 
3.0 

19:12 
0.4 

si    6 

1 

2-.30 

2.8 

7:60 
0.1 

15:02 
3.4 

20:40 
0.1 

TU|   6 

4:08 
8.4 

9:37 
—0.3 

16:88      22:17 
3.9      —0.3 

Th     7 

2K)9 
2.7 

7:80 
0.2 

14:46 
8.2 

20:12 
0.3 

S      7 

3:33 
3.0 

8:56 
0.0 

16:00 
3.7 

21:42 
0.1 

w!  7 

6:00 
3.7 

10:32 
—0.5 

17:28      23:13 
4.1      -0.5 

F      8 

3:08 

2.8 

8:26 
0.1 

16:86 
3.6 

21:14 
0.1 

N 

M     8 

4:30 
3.3 

9:65 
—0.2 

16:55 
4.0 

•22:43 
-0.2 

Th!    8 

6:62 
4.0 

11:32 
—0.8 

18:20    .    .    . 
4.3    ..     . 

S  '    9 

4:06 
3.0 

9:23 
-0.1 

16:80 
3.8 

22:12 
—0.1 

iTu    9 

1 

6:22 
3.6 

10:65 
-0.5 

17:47 
4.2 

23:37 
-0.6 

p!  F      9 

0:04. 
-0.7 

6:40 
4.3 

12:24      19:08 
—1.0         4.4 

S    10 

4:67 
3.3 

10:20 
-0.3 

17:18 
4.0 

23K)7 
—0.3 

W  10 

6:13 
3.8 

11:48 
-0.7 

18:37 
4.4 

e'  S 

10 

0:51 
—0.9 

7:27 
4.6 

13:15      19:67 
—1.1         4.4 

^'   M    11 

5:47 
3.5 

11:16 
—•.4 

18K)8 
4.3 

•  Th!  11 

1 

0:28 
—0.7 

7:02 
4.1 

12:42 
—0.9 

19:27 
4.6 

;  s 

11 

1:37 
—0.9 

8:16 
4.5 

14K)4      20:44 
—1.0         4.2 

Tu  12 

0:00 
—0.5 

6:37 
3.7 

12:06 
—0.6 

18:57 
4.4 

p 

F'l2 

1:16 
—0.8 

7:50 
4.2 

13:32 
—1.0 

20:18 
4.6 

M 

12 

2:23 
—0.8 

9:05 
4.4 

14:62      21:34 
-0.8         4.0 

•  W   13 

0:60 
—0.7 

7:26 
8.8 

12:68 
—0.7 

19:47 
4.6 

S    13 

2:02 
—0.9 

8:40 
4.3 

14:22 
—0.9 

21K)6 
4.3 

;Tu'l3 

3.-09 
—0.7 

9:57 
4.8 

15:42      22:25 
-0.6         8.7 

P  Th  14 

1:88 
-0.8 

8:12 
3.9 

13:48 
-0.8 

20:36 
4.4 

E 

s;i4 

2:60 
-0.8 

9:28 
4.2 

15:12 
—0.8 

21:67 
4.0 

W  14 

1 

3:67 
-0.4 

10:52 
4.0 

16:34      23:20 
—0.2         3.4 

F    15 

2:26 

-0.8 

9:02 
8.9 

14:39 
-0.8 

21:26 
4.2 

m'i5 

3:37 
-0.7 

10:20 
4.1 

16:05 
-0.5 

22:50 
3.8 

Thil5 

1 

4:47 
—0.2 

11:48 
3.7 

17:26    .     .     . 
0.1    ..     . 

S    16 

3:12 
—0.7 

9:55 
3.9 

16:82 
—0.6 

22:19 
4.0 

Tu  16 

4:26 
-0.6 

11:15 
3.9 

16:67 
—0.2 

23:47 
3.4 

D 

F    16 

j 

0:20 
8.1 

6:40 
0.1 

12:49      18:25 
3.6         0.4 

E    SI17 

4:01 
—0.6 

10:47 
3.9 

16:23 
—0.6 

23:16 
3.8 

})  ^  W   17 

5:16 
—0.2 

12:13 
3.8 

17:66 
0.1 

s 

S  117 

1:24 
3.0 

6:40 
0.3 

13:64      19:80 
3.4         0.6 

i       M    18 

4:62 
-0.4 

11:42 
8.8 

17:18 
-0.2 

Th  18 

0:47 
3.2 

6:12 
0.0 

13:16 
3.6 

18:57 
0.3 

Sll8 

2^30 
3.0 

7:50 
0.6 

14:66      20:40 
3.3         0.7 

J)   Tu  19 

0:10 
3.6 

6:44 
-0.2 

12:41 
3.7 

18:20 
0.1 

F    19 

1:50 
3.1 

7:10 
0.2 

14:20 
3.6 

20:05 
0.5 

1  M  1 19 

8:29 
3.0 

9:00 
0.5 

15:62      21:40 
3.4         0.6 

!w  20 

1:12 
3.3 

6:38 
—0.1 

13:42 
3.7 

19:24 
0.3 

.s 

S    20 

2:M 
3.0 

8:15 
0.3 

16:20 
3.6 

21:15 
0.6 

TU20 

) 

4:22 
3.2 

10:02 
0.4 

16:44      22.-29 
3.5         0.4 

Th  21 

2:16 
3.2 

7:86 
0.1 

14:42 
S.7 

20:30 
0.4 

S   21 

3:52 
3.1 

9:22 
0.3 

16:16 
3.6 

22:13 
0.6 

W  21 

6:08 
3.4 

10:60 
0.3 

,17:28  .   23K» 
3.6         0.2 

F  122 

3:14 
3.1 

8:37 
0.1 

15:40 
3.8 

21:37 
0.4 

M   22 

4:46 
3.2 

10:20 
0.2 

17:07 
3.7 

23K)2 
0.3 

Th  22 

1 

5:60 
3.5 

11:30 
0.1 

18:08      23:43 
3.6         0.1 

S  |23 

4:12 
3.2 

9:37 
0.1 

16:35 
3.9 

22:36 
0.3 

Tu  23 

5:32 
3.4 

11:08 
0.2 

17:62 
3.8 

•23:40 
0.2 

A 

f;23 

j 

6:30 
3.7 

12:04 
0.0 

18:47    .     .    . 
3.7    ..    . 

«     S    24 

6:05 
3.3 

10:32 
0.0 

17:26 
4.0 

23:24 
0.2 

W  24 

6:17 
3.5 

11:51 
0.0 

18:35 
3.8 

i 

S    24 

0:17 
—0.1 

7:06 
3.7 

12:40      19:23 
—0.2         3.6 

M   25 

5:63 
3.4 

11:23 
-O.I 

18:12 
4.1 

.    .     . 

O  Th  25 

0:15 
0.0 

7:00 
3.6 

12:29 
-0.1 

19:14 
3.8 

S    25 

0:64 
—0.2 

7:40 
3.7 

13:15      20:00 
—0.3         3.6 

1      Tu  26 

0:a5 
0.1 

6:40 
3.5 

12:08 
—0.1 

18:57 
4.0 

A    F    26 

0:52 
-0.1 

7:36 
3.6 

13:07 
—0.2 

19:52 
3.7 

M   26 

1       j 

1:27 
—0.3 

8:14 
3.7 

18:62      20:36 
-0.4         3.4 

,C'W  27 

1 

0:44 
0.0 

7:22 
3.5 

12:52 
—0.1 

19:40 
4.0 

S    27 

1:27 
-0.2 

8:12 
3.6 

13:42 
-0.2 

20:27 
3.6 

,T" 

27 

2:02 
-0.8 

8:61 
8.7 

14:30      21:12 
—0. 4         3. 3 

,      Thi28 

1:20 
—0.1 

8:04 
3.5 

18:32 
—0.1 

20:18 
3.9 

E 

S    28 

2:00 
—0.2 

8:47 
3.5 

14:17 
—0.2 

21:05 
3.4 

W 

28 

2:42 
-0.3 

9:80 
3.6 

16:10      21:62 
—0.4         3.1 

i       F 

29 

1:67 
—0.1 

8:40 
3.5 

14:08 
—0.1 

20:66 
3.7 

m;29 

j 

2:36 
—0.2 

9:25 
3.4 

14:65 
—0.2 

21:40 
3.2 

Th  29 

3:20 
—0.2 

10:15 
3.4 

15:67      22:36 
—0.3         8.0 

A      S 

30 

2:32 
—0.1 

9:25 
3.4 

14:45 
0.0 

21:35 
3.5 

Tu  30 

3:11 
—0.2 

10K)1 
3.3 

15:33 
-0.1 

•22:17 
3.1 

F    30 

4:06 
—0.1 

11:02 
3.3 

16:46      23:28 
—0. 1         2. 8 

,    islsi 

'    1     . 

3.-08 
—0.1 

10:03 
3.2 

15:20 
0.0 

22:11 
3.2 

W  31 

3:50 
-0.1 

10:48 
3.2 

16:20 
-0.1 

23:00 
3.0 

, 
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ji  for  this  region,  and  which  is  | 
^  given  on  the  chart,  unless  a 

The  til 

(a.m.),all 

ne  used  is  Eastern  Standard,  76th  meridian 
greater  are  in  the  afternoon  ( p.  m. ) ,  and  wh€ 

W.;  OMh  midnight,  12»' i 
n  diminished  by  12  give 

s  noon;  all  hours  le 
the  times  after  noon 

ss  than  12  are  in  the  forencwn 
;  for  instance,  15:47  is  3:47  p.  m. 

#,  nev 
equator;  A 

r  moon;  3),  Ist  quar.;  C.  full  moon;  C  3d  q 
,  P,  moon  In  apogee  or  perigee. 

uar.:  E,  moon  on 

the  equator;  N,  S,  moon  f 

arthest  north  or 

south  of  the 
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OCTOBER. 

NOVEMBER. 

— 

DECEMBER. 

1 

1 

N 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

1 
Time  and  Height  of  High  and  i 
Low  Water. 

W. 

8 

Mo. 
1 

W. 

Mo. 

W. 

Mo. 

4:56 
0.0 

12:00 
3.2 

17:42 
0.0 

Tu 

1 

1:19 
3.1 

6:44 
0.1 

18:47 
3.8 

19:23 
0.0 

E 

Th 

1 

2:00 
8.5 

7:34 
0.0 

14:32 
8.3 

19:59 
—0.1 

c 

S 

2 

0:S0 

2.8 

5:57 
0.1 

13:02 
8.8 

18:48 
0.1 

W 

2 

2:24 
3.8 

7:53 
0.0 

14:55 
8.5 

20:25 
0.0 

P 

F 

2 

8K)0 
8.7 

8:42 
0.0 

15:30 
8.4 

20:57 
—0.2 

M 

3 

1:41 
2.9 

7:02 
0.1 

14:11 
8.3 

19:47 
0.1 

Th 

3 

3:20 
3.6 

9.-00 
—0.1 

15:52 
8.6 

21:26 
-0.2 

8 

3 

8:54 

4.0 

9:44 
-0.1 

16:25 
8.6 

21:.)4 
-0.3 

Tu 

4 

2:47 
8.2 

8:12 
0.0 

15:17 
3.5 

20:52 
0.0 

E 

F 

4 

4:15 
4.0 

10:00 
-0.4 

16:47 
8.8 

22:20 
-0.4 

S 

4 

4:48 
4.3 

10:42 
-0.3 

17:16 
8.7 

22:49 
—0.4 

W 

5 

3:45 
3.5 

9:17 
—0.2 

16:17 
3.8 

21:52 
—0.2 

P 

8 

5 

6:06 
4.3 

IIKW 
-0.5 

17:87 
3.9 

28:12 
—0.6 

M 

5 

5:38 
4.5 

11:35 
-0.4 

18:06 
8.7 

23:as 

— o.*> 

Th 

6 

4:38 
8.9 

10:20 
—0.5 

17:10 
4.0 

22:47 
-0.6 

S 

6 

6:56 
4.5 

11:51 
—0.7 

18:26 
4.0 

• 

Tu 

6 

6:25 
4.5 

12:22 
-0.5 

18:55 
8.8 

F 

7 

5:28 
4.2 

11:15 
-0.7 

18:00 
4.2 

23:37 

—0.7 

• 

M 

7 

0:00 
-0.7 

6:44 
4.7 

12:39 
—0.8 

19:13 
4.0 

W 

7 

0:2,^ 
-0.5 

7:14 
4.5 

18:07 
-0.6 

19:42 
3.H 

p 

E 

S 

8 

6:16 
4.5 

12:08 
-0.9 

18:49 
4.2 

Tu 

8 

0:45 
-0.7 

7:30 
4.7 

13:25 
—0.7 

20:00 
8.9 

S 

Th 

8 

1:10 
^.5 

8:00 
4.4 

13:62 
-0.6 

20:29 
3.7 

• 

f§» 

9 

0:25* 
—0.9 

4.6 

12:52 
—1.0 

19:85 
4.2 

W 

9 

1:82 
—0.7 

8:18 
4.5 

14:12 
-0.6 

20:49 
8.7 

F 

9 

1:57 
^.4 

8:47 
4.2 

14:84 
—0.8 

21:17 
3.5 

31 

10 

1:12 
—0.9 

7:61 
4.7 

13:44 
— LO 

20:22 
4.1 

S 

Th 

10 

2:17 
—0.6 

9:07 
4.8 

14:57 
—0.4 

21:38 
3.5 

S 

10 

2:41 
—0.2 

9:33 
3.9 

16:15 
-0.2 

22:14 

3.;^ 

Tu 

11 

1:57 
—0.8 

8:40 
4.5 

14:32 
—0.8 

21:10 
3.9 

F 

11 

3:(M 
-0.3 

9:57 
4.0 

15:42 
—0.2 

22:30 
3.3 

S 

11 

3:26 
0.0 

10:20 
3.6 

15:56 
-0.1 

22:56 
3.2 

VV 

12 

2:43 
-0.6 

9:30 
4.3 

15:20 
—0.5 

22:01 
8.6 

1  s 

12 

8:50 
—0.1 

10:60 
8.6 

16:27 
0.0 

23:27 
8.1 

M 

12 

4:11 
0.2 

11:10 
3.3 

16:40 
0.1 

23:50 

3.0 

Th 

13 

3:32 
-0.4 

10:28 
4.0 

16:07 
—0.2 

22:56 
3.3 

\s 

13 

4:40 
0.2 

11:46 
8.8 

17:15 
0.3 

Tu'l3 

1 

4:58 
0.5 

12:00 
3.0 

17:25 
0.3 

S 

F 

14 

4:18 
—0.1 

11:18 
3.7 

16:57 
0.1 

23:56 
3.1 

d'm 

14 

0:27 
8.0 

6:86 
0.5 

12:45 
3.1 

18:07 
0.4 

|W|U 

0:43 
2.9 

5:47 
0.6 

12:55 
2.9 

18:14 
0.4 

'     ^ 

15 

5:14 
0.2 

12:18 
3.4 

17:51 
0.4 

ITu 

15 

1:26 
2.9 

6:36 
0.7 

18:43 
3.0 

19K)2 
0.5 

E'xh^lS 

1         1 

1:86 
2.9 

6:42 
0.7 

13:50 
2.8 

19K)6 
0.4 

i}) 

S 

16 

1:00 
2.9 

6:15 
0.5 

13:23 
8.2 

18:50 
0.6 

w 

16 

2:23 
3.0 

7:40 
0.8 

14:40 
2.9 

20:00 
0.5 

!f 

1 

16 

2:27 
8.0 

7:40 
0.7 

14:45 

2.8 

19:57 
0.4 

ISl 

17 

2:02 
2.9 

7:19 
i).7 

14:25 
3.1 

19:52 
0.6 

A  Th 

17 

8:16 
3.1 

8:37 
0.7 

15:32 
3.0 

20:50 
0.4 

s 

17 

8:17 
3.2 

8:38 
0.6 

15:37 
2.9 

20:49 
0.3 

Tu 

18 

8:00 
3.0 

8:28 
0.7 

15:20 
8.1 

20:61 
0.6 

E    F 

18 

4:01 
3.3 

9:30 
0.5 

16:20 
3.1 

21:40 
0.3 

S 

18 

4:02 
8.3 

9:38 
0.4 

16:27 
3.0 

21:42 
0.1 

\V 

19 

3:52 
3.2 

9:28 
0.6 

16:11 
8.2 

21:42 
0.6 

s 

19 

4:42 
3.5 

10:17 
0.3 

17:a5 
8.2 

22:23 
0.1 

M 

19 

4:47 
3.6 

10:25 
0.1 

17:12 
8.2 

22:80 
0.0 

A 

Th 

20 

4:38 
3.3 

10:17 
0.4 

16:57 
8.3 

22:25 
0.3 

s 

20 

6:21 
3.7 

11:00 
0.1 

17:42 
3.3 

23:a5 
—0.1 

Tu 

20 

5:30 
3.9 

11:15 
—0.1 

17:57 
8.8 

28:19 
-0.2 

£ 

F 

21 

5:20 
3.5 

10:57 
0.2 

17:37 
8.4 

23:05 
0.1 

iM 

21 

6:00 
8.9 

11:44 
—0.2 

18:25 
3.4 

28:47 
-0.3 

W 

21 

6:15 
4.1 

12:02 
-0.4 

18:42 
8.6 

S 

22 

5:57 
3.7 

11:35 
0.0 

18:16 
3.5 

23:48 
-0.1 

O 

Tu 

22 

6:40 
4.0 

12:26 
—0.4 

19:a5 
3.4 

§ 

Th 

22 

—0.4 

6:59 
4.2 

12:49 
-0.6 

19:25 
3.6 

s 

23 

6:82 
3.8 

12:13 
—0.2 

18:56 
3.5 

AV 

23 

0:30 
—0.4 

7:22 
4.1 

13K)7 
-0.5 

19:47 
3.5 

F 

23 

0:52 
—0.5 

7:43 
4.3 

18:84 
-0.7 

20:11 
3.6 

o 

M 

24 

0:18 
—0.2 

7:09 
3.9 

12:50 
—0.4 

19:32 
3.5 

Th 

24 

1:12 
—0.4 

8:00 
4.1 

13:60 
-0.6 

20:30 
3.4 

s 

24 

1:40 
—0.6 

8:28 
4.2 

14:20 
—0.7 

20:67 
3.6 

Tu 

25 

0:49 
—0.3 

7:45 
8.9 

13:30 
—0.5 

20:10 
8.4 

N 

F 

25 

1:58 
—0.5 

8:45 
4.0 

14:36 
—0.6 

21:16 
3.4 

s 

25 

2:27 
—0.6 

9:16 
4.1 

15K)6 
—0.6 

21:47 
3.6 

W 

26 

1:35 
-0.4 

8:23 
3.9 

14:10 
-0.5 

20:50 
3.4 

8 

26 

2:40 
-0.4 

9:34 
3.9 

15:23 
-0.5 

'22:0b 
3.3 

M 

26 

3:17 
-0.5 

10:07 
3.9 

16:54 
-0.5 

22:37 
8.6 

Th 

27 

2:15 
—0.4 

9:04 
3.8 

14:53 
-0.5 

21:33 
8.2 

S 

27 

3:30 
-0.8 

10:28 
3.7 

16:12 
-0.4 

23:00 
3.2 

P 

Tu 

27 

4:10 
—0.4 

11:00 
3.7 

16:43 
—0.4 

23:83 
3.5 

F 

28 

2:57 
—0.3 

9:50 
3.7 

15:39 
—0.4 

22:20 
3.1 

M 

28 

4:24 
—0.2 

11:18 
3.5 

17:02 
—0.3 

28:56 
3.2 

W 

28 

5.-05 
-0.2 

11:57 
3.5 

17:36 
—0.2 

N 

^ 

29 

3:44 
—0.2 

10:40 
3.5 

16:28 
—0.2 

23:14 
3.0 

Tu 

29 

5:22 
—0.1 

12:20 
3.4 

18:00 
—0.1 

E 

Th 

29 

0:31 
3.5 

6KM 
-0.1 

13:01 
3.8 

18:32 
—0.1 

S 

30 

4:35 
—0.1 

11:37 
3.4 

17:23 
-0.1 

(L 

\V 

30 

0:58 
8.3 

6:25 
0.0 

13:26 
3.3 

18:57 
0.0 

F 

30 

1:31 
3.5 

7:10 
0.1 

14:06 
8.2 

19.30 
0.0 

c 

M   31 

0:15 
3.0 

5:38 
0.0 

12:40 
8.8 

18:21 
0.0 

8 

31 

2:32 
3.7 

8:17 
0.2 

16K)7 
8.2 

20:30 
0.0 

a 

frc 
U 
m 

The  tid 
Bomparlfl 
3m  Mean 
i  feet  bel 
Inus  (— ) 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  Indicate  whe 
Low  Water,  which  is  the  datum  of  eoundii 
ow  mean  sea  level.    To  find  the  depth  of  wt 
sign  is  before  the  height,  in  which  case  sul 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
igs  on  the  Coast  and  Geodetic  Survey  Chart 
Iter,  add  the  tabular  height  to  the  soundin 
►tract  it. 

m  the  second  line  of  each  dav; 
1  feet  and  tenths,  are  reckoned 
8  for  this  region,  and  which  is 
^  given  on  the  chart,  unless  a 

The  til 
(a.m.),  all 

oe  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  wIk 

W.;  O**  is  midnight,  12»»  is  noon;  all  hours  1 
m  diminished  by  12  give  the  times  after  noon 

ess  than  12  are  in  the  forenoon 
;  for  instance,  16:47  Is  3^17  p.  m. 

#.  neu 
equator;  A 

•moon;  }; 
,  P,  moon 

,  1st  quar.;  Q,  full  moon;  (^,  3d  c 
in  apogee  or  perigee. 

|uar.;  E.  moon  on  the  equator;  N,  S,  moon 

farthest  north  oi 

south  of  the 
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71 


JANUARY. 

FEBRUARY. 

MARCH. 

I g  Dayof— 
1   W.JMo. 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

Dayof- 

Time  and  Height  of  High  and 
Low  water. 

W. 

Mo. 

W. 

Mo. 

F'    1 

1:07 
-0.1 

7:20 
3.0 

14:08 
-0.5 

19:54 
2.3 

9 

M 

1 

2:86 
—0.4 

8:39 
3.1 

16:18 
-0.6 

21:08 
2.7 

l\'^ 

1 

2:20 
-0.6 

8:24 
8.0 

14:64      20:48 
-0.6         2.9 

i^''  8|   2 

2:02 
—0.2 

8K)7 
8.2 

14:64 
-0.6 

20:40 
2.4 

Tu 

2 

3:28 
—0.4 

9:30 
3.1 

16:06 
—0.6 

21:69 
2.8 

w 

2 

3:1:4 
—0.6 

9:14 
3.0 

16:40      2155 
-0.6         3.0 

0   S  '   3 

i 

2:48 
—0.2 

8:65 
3.2 

15:41 
—0.7 

21:29 
2.5 

w!  3 

1 

4:20 
—0.4 

10:20 
3.0 

16:54 
—0.6 

22:48 
2.9 

E.Th 

I 

3 

4.03 
-0.6 

10:02 
2.9 

16:26      22:23  i 
-0.6         8.0  [ 

P;M,    4 

3:40 
-0.3 

9:44 
3.2 

16:29 
—0.6 

22:19 
2.6 

£ 

Th 

4 

6:14 
-^.4 

11:10 
2.9 

17:42 
—0.5 

23:40 
2.9 

F 

4 

4:66 
-0.5 

10:52 
2.8 

17:14      23:12 
—0.6         3.0 

Tu    5 

4:a5 
-0.3 

10:35 
3.1 

17:18 
—0.6 

23.-00 
2.7 

F 

5 

6:09 
-0.3 

12:03 
2.7 

18:32 
—0.4 

i  s 

5 

6:49 
-0.4 

11:40 
2.6 

18:02    .    .    . 
-0.3    .     .    . 

W    6 

6:30 
-0.2 

11:27 
2.9 

18:07 
-0.5 

.    .     . 

S 

6 

0:30 
2.8 

7:08 
-0.2 

12:58 
2.6 

19:25 
-0.3 

S 

6 

0:04 
2.9 

6:48 
—0.8 

12:36      18:67 
2.4      —0.2 

1     Th    7 

j    1 

0:08 
2.7 

6:28 
—0.2 

12:22 
2.7 

19:00 
-0.4 

s 

7 

1:18 
2.8 

8:07 
-0.1 

13:66 
2.8 

20:21 
-0.2 

M'    7 

1:00 
2.7 

7:42 
—0.1 

13:81      19:62 
2.2         0.0 

E   F      8 

0-.69 
2.7 

7:80 
—0.1 

13:20 
2.5 

19:64 
—0.3 

cm:    8 

1 

2:28 
2.7 

9:10 
—0.1 

14:57 
2.1 

21:20 
—0.1 

C  Tu,    8 

1 

1:57 
2.6 

8:42 
0.0 

14:34      20:56 
2.0         0.1  1 

C'  S     9 

1:57 
2.7 

8:32 
—0.1 

14:24 
2.4 

20:60 
—0.2 

Tu    9 

3:27 
2.6 

10:14 
0.0 

16K>5 
2.0 

22:21 
0.0 

s  W 

9 

2:58 
2.6 

9:45 
0.0 

15:37'    21:58 
2.0      -0.1  , 

1  S  10 

2:57 
2.7 

9:30 
0.0 

15:25 
2.2 

21:47 
—0.2 

w :  10 

4:30 
2.6 

11:15 
0.0 

17:12 
1.9 

23:20 
0.0 

Th 

1 

10 

4:01 
2.4 

10:45 
0.1 

16:47      22:69 
1.9      -0.2  1 

,  'm'u 

1       I 

3:55 
2.7 

10:40 
-0.1 

16:30 
2.1 

22:44 
—0.1 

s  Thll 

5:27 
2.5 

12:10 
0.0 

18:10 
2.0 

F 

11 

6.-04 
2.4 

11:40 
0.1 

17:46      23:66 
2.0         0.1 

Tu  12 

4:52 
2.7 

11:40 
-0.1 

17:32 
2.0 

23:40 
-0.1 

F   12 

0:17 
0.0 

6:22 
2.6 

18.-01 
0.0 

19:06 
2.0 

'  S  '.  12 

5:58 
2.4 

12:32 
0.0 

18:88    .     .     .  ! 
2.1    .     .     . 

'    'W'l3 

t 

6:48 
2.7 

12:35 
-0.1 

18:31 
2.0 

S  il3 

1:07 
0.0 

7:12 
2.6 

13:47 
-0.1 

19:51 
2.1 

S   13 

0:47 
0.1 

6:47 
2.4 

18:17      19:22 
0.0         2.2 

;     Th  14 

j         1 

0:33 
-0.1 

6:42 
2.7 

13:24 
-0.1 

19:25 
2.0 

S   14 

1:53 
0.0 

'   7:66 
2.6 

14:30 
-0.2 

20:31 
2.2 

A  i  M  ;  14 

1:84 
0.0 

7:31 
2.4 

13:58      19:58 
—0. 1         2. 3 

8   f'i5 

1:26 
-0.1 

7:30 
2.8 

14:12 
—0.2 

20:12 
2.1 

A 

M   15 

2:38 
0.0 

8:86 
2.6 

16:08 
—0.2 

21:07 
2.3 

:Tu  15 

t 

2:15 
0.0 

8:10 
2.4 

14:34      20:34 
-0.1         2.4 

'  S    16 

;     1 

2:13 
—0.1 

8:17 
2.8 

14:54 
-0.2 

20:52 
2.1 

o 

Tu  16 

8:20 
0.0 

9:12 
2.6 

15:46 
-0.2 

21:42 
2.4 

W  16 

2:54 
-0.1 

8:47 
2.5 

15:12      21K)7 
-0.2         2.6 

• 

Si  17 

3:00 
0.0 

8:57 
2.7 

15:35 
-0.3 

21:35 
2.2 

iw  17 

4K)0 
0.0 

9:47 
2.6 

16:22 
—0.2 

22:16 
2.4 

1  Th!  17 

3:82 
—0.1 

9:21 
2.6 

16:49      21:41 
—0.2         2.6 

M   18 

8:42 
0.0 

9:85 
2.7 

16:14 
—0.2 

22:13 
2.2 

Th  18 

j 

4:37 
0.0 

10:20 
2.6 

16:58 
—0.1 

22:50 
2.5 

F,18 

4:10 
—0.1 

9:65 
2.4 

16:26      22:14  ' 
—0.1         2.7  1 

A  Til  19 

1 

4:24 
0.1 

10:12 
2.6 

16:53 
—0.2 

22:50 
2.2 

E   F  1 19 

5:17 
0.1 

10:59 
2.4 

17:37 
0.0 

23:27 
2.5 

8    19 

4:60 
—0.1 

10:32 
2.4 

17.00      22:62 
0.0         2.7 

\V  20 

6:06 
0.2 

10:48 
2.0 

17:34 
—0.1 

23:27 
2.3 

S    20 

6:00 
0.1 

11:36 
2.3 

18:11 
0.0 

S   20 

.    6:32 

-0.1 

11:09 
2.3 

17:36      28:34 
0.1         2.7 

Th,21 

5:48 
0.2 

11:24 
2.3 

18:10 
0.0 

H   21 

1 

0:08 
2.6 

6:44 
0.1 

12:15 
2.3 

18:.t0 
0.2 

M   21 

6:18 
-0.1 

11:52 
2.3 

18:16    .     .     . 
0.2    ..     . 

E    F    22 

0:06 
2.3 

6:82 
0.2 

12K)5 
2.3 

18:52 
0.0 

M  1  22 

0:63 
2.6 

7:37 
0.1 

13:04 
2.2 

19:39 
0.2 

1  Tu'  22 

1 

0:20 
2.7 

7:07 
0.0 

12:40      19:07 
2.2         0.2 

8    23 

0:47 
2.4 

7:19 
0.3 

12:48 
2.2 

19:37 
0.1 

Tu 

23 

1:46 
2.6 

8:34 
0.1 

13:67 
2.1 

20:34 
0.2 

1 

23 

1:12 
2.6 

8:04 
0.0 

13:38      20:08  . 
2. 1         0. 2 

S    24 

1:35 
2.5 

8:13 
0.3 

13:37 
2.1 

20:21 
0.2 

3)  w 

24 

2:42 
2.6 

9:35 
0,1 

15:00 
2.0 

21:32 
0.2 

NTh 

24 

2:10 
2.6 

9:10 
0.0 

14:42      21:10 
2. 1         0. 2 

D  m;25 

2:24 
2.5 

9:00 
0.2 

14:30 
2.0 

21:12 
0.2 

Th 

25 

3:40 
2.6 

10:36 
0.0 

16:08 
2.0 

22:87 
0.1 

f|25 

3:13 
2.6 

10  06 
0.0 

15:60      22:17  | 
2. 1         0. 2 

Tu  26 

1 

3:16 
2.5 

10:07 
0.2 

15:30 
2.0 

22:07 
0.2 

N   F  '  26 

4:42 
2.7 

11:33 
—0.1 

17:14 
2.1 

23:38 
0.0 

8    26 

4:18 
2.6 

11:07 
-0.1 

16:53      23:21 
2.3         0.0  1 

W|27 

All 
2.6 

11:05 
0.0 

16:35 
2.0 

23:04 
0.1 

,  8    27 

5:40 
2.8 

12-28 
-0.2 

18:14 
2.3 

S    27 

6:18 
2.6 

12:02 
-0.2 

17:52    ...  1 
2.4    ..     .| 

Th  28 

5:07 
2.7 

12:01 
—0.1 

17:38 
2.1 

23:58 
0.0 

S   28 

0:34 
—0.2 

6:37 
2.9 

13:18 
-0.4 

19:09 
2.5 

1 

28 

0:18 
—0.2 

6:20 
2.7 

12:51       18:45  i 
-0. 4         2. 7  j 

N'   F    29 

6:08 

2.8 

12:58 
-0.3 

18:86 
2.2 

Ml29 

1:30 
-0.3 

7:80 
3.0 

14:07 
-0.5 

19:69 
2.7 

P|Tu 

29 

1:13 
—0.4 

7:15 

2.8 

13:40       19:37 
-0.5          2.8 

S    30 

0:52 
—0.1 

6:56 
3.0 

13:44 

-0.4 

19:30 
2.4 

E 

W 

30 

2:06 
-0.5 

8:06 
2.9 

14:25      20:22 
-0.5         3.0 

S    31 

1:46 
—0.2 

7:.W 
3.1 

14:82 

—0.6 

20:20 
2.5 

1           ; 

i 

o 

Th 

31 

2:57 
—0.7 

8:55 
2.8 

15:12      21:10  ' 
—0.5         3.0 

The  ti^ 
a  comjparifl 
from  Mean 
1.2  feet  bel 
minus  (— ) 

The  til 
(a.m.),  all 

•,  ne^ 
equator;  A 

les  are  placed  in  the  order  of  ocreurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

Jx)w  Water,  which  is  the  datum  of  sound! 
ow  mean  sea  level.    To  find  the  depth  of  wi 

sign  is  before  the  height,  in  which  case  sub 
ne  used  is  Eastern  Standard,  75th  meridiar 
greater  are  in  the  afternoon  (p.  m.)  and  whc 
r  moon;  J),  Ist  quar.;  O-  'uH  moon;  C.  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  heights,  ir 
ngs  on  the  Coa.sl  and  Geodetic  Survey  Chart 
Iter,  add  the  tabular  height  to  the  .sounding 
tract  it. 

I W.:  0J»  is  midnight,  r2»»  is  noon;  all  hours  1 
>n  diminished  by  12  give  the  times  after  noon 
ciuar.;  E,  moon  on  the  equator;  N.  S,  moon 

>n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
ji  for  this  region,  and  which  is 
^  given  on  the  chart,  unless  a 

1 
esH  than  12  are  in  the  forenoon  1 
;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 

1 
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APRIL. 

~ 

MAY. 

JUNE. 

fl  Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

s 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

1 

W.  Mo. 

F 

1 

3:45 
—0.6 

9:44 
2.8 

16:00 
-0.5 

22:00 
3.0 

l« 

4:12 
-0.5 

10:12 
2.4 

16:23 
—0.2 

22:23 
3.0 

AV     1 

6:32 
-0.3 

11:30 
2.2 

17:43 
0.1 

23:36 
2.6 

S 

2 

4:36 
-0.5 

10:32 
2.6 

16:46 
-0.3 

22:47 
3.0 

M 

2 

5:07 
-0.4 

11:00 
2.3 

17:13 
-0.1 

23:11 

2.H 

Th|    2 

6:21 
-0.2 

12:20 
2.1 

18:87 
0.2 

:  :  :1 

* 

3 

5:26 
—0.4 

11:20 
2.5 

17:87 
-0.2 

23:36 
2.8 

S 

Tu 

3 

6:00 
-0.3 

11:50 
2.2 

18:08 
0.1 

F      3 

0:25 
2.4 

7:10 
—0.1 

13:12 
2.1 

19:32 
0.3 

Im 

4 

6:20 
—0.3 

12:11 
2.3 

18:31 
0.0 

W 

4 

0:03 
2.6 

6:48 
—0,2 

12:45 
2.1 

19:04 
0.2 

S|   4 

1:10 
2.2 

7:67 
0.0 

W.'Oe 
2.1 

20:25' 
0,4 

ITu 

5 

0:30 
2.7 

7:15 
—0.1 

13:07 
2.1 

19:29 
0.1 

iTh    5 

0:56 
2.5 

7:41 
0.0 

13:42 
2.0 

20:04 
0.3 

-v    S|    5 

i 

2K)2 
2.1 

8:48 
0.1 

14:53 
2.1 

21.-20I 
0.4 

S]W     6 

1:27 
2.5 

8:12 
0:0 

14:08 
2.0 

20:30 
0.2 

F     6 

1:50 
2.3 

8:36 
0.1 

14:42 
2.0 

21:02 
0.4 

^C 

M     6 

1 

2:56 
2.0 

9:87 
0.1 

16:42 
2.2 

22:15 
0.4 

U  Th 

1 

7 

2:27 
2.3 

9:12 
0.1 

15:12 
1.9 

21:32 
0.2 

C    S      7 

2:50 
2.2 

9:80 
Oil 

16:38 
2.0 

22K)0 
0.4 

E 

Tu    7 

3:50 
2.0 

10:26 
0.1 

16:80 
2.3 

23:05  i 
0.3 

1    If 

8 

3:28 
2.3 

10:10 
0.1 

16:17 
2.0 

22:33 
0.3 

A    S     8 

3:48 
2.1 

10:22 
0.1 

16:30 
2.1 

22:56 
0.3 

W     8 

4:42 
L9 

11:12 
0.1 

17:13 
2.4 

23:53  1 

0.2  ! 

!  s 

^9 

4:80 
2.2 

11:03 
0  1 

17:12 
2.0 

23:27 
0.2 

M     9 

1       j 

4:42 
2.0 

11:09 
0.1 

17:17 
2.2 

23:48 
0.2 

Th    9 

5:82 
2.0 

11:67 
0.1 

17:55 
2.6 

•     •    •  i 

A  1  S     10 

1     1 

6:24 
2.2 

11:54 
0.1 

18:00 
2.1 

1  Tu'  10 

5:31 
2.0 

11:57 
0.1 

17:58  •    .     . 
2.4    ..    . 

1  F    10 

0:40 
0.0 

6r22 
2.0 

12:42 
0.0 

18:40  ' 
2.7 

1       M   11 

0:19 
0.2 

6:15 
2.2 

12:40 
0.0 

18:41 
2.3 

E  will 

1 

0-.30 
0.1 

6:17 
2.1 

12:40 
0.0 

18:37 
2,5 

S    11 

1:24 
-0.2 

7:08 
2.1 

18:24 
0.0 

19:21  1 
2.9  1 

Tu  12 

1     1 

1:05 
0.1 

6:58 
2.3 

13:20 
0.0 

19:20 
2.4 

|Th  12 

1:12 
0.0 

7:00 
2.2 

13:20 
0.0 

19:15 
2.6 

1  S  112 

2:12 
-0.3 

7:54 
2.2 

14:06 
0.0 

20:07' 
3.0 

|E  Wll3 

1     ■      1 

1:44 
0.0 

7:88 
2.3 

14K)0 
—0.1 

19:55 
2.5 

1  F    13 

1:55 
—0.1 

7:42 
2.2 

14:00 
—0.1 

19:.>4 

2.8 

•  |M   13 

2:55 
-0.5 

8:40 
2.3 

14:52 
—0.1 

20:50' 
3.1  ' 

,     lTh|14 

1           ' 

2:25 
-0.1 

8:15 
2.4 

14:36 
-0.1 

20:27 
2.6 

1  S  114 

2:37 
—0.3 

8:22 
2.3 

14:40 
—0.1 

20:34 
2.9 

N  Tu  14 

8:43 
-0.5 

9:28 
2.4 

15:40 
—0.1 

21:41 

3.1, 

\m\  F|i5 

3:04 
—0.2 

8:53 
2.4 

16:14 
—0.1 

21:04 
2.7 

•  is  Il5 

3:21 
—0.4 

9:03 
2.3 

15:20 
0.0 

21:15 
3.0 

IW  15 

4:80 
—0.6 

10:16 
2.4 

16:27 
—0.1 

22:30 
3.0 

1     '  S  1 16 

3:44 
-0.3 

9:29 
2.4 

15:51 
-0.1 

21:44 

2.8 

1  M  1 16 

4:06 
-0.4 

9:48 
2.3 

16:00 
0.0 

22:01 
3.0 

Th'l6 

5:19 
-0.5 

11:07 
2.5 

17:20 
—0.1 

•23r20 
2.9 

1  's;i7 

4:25 
-0.3 

10:08 
2.4 

16:17 
0.0 

22:23 
2.8 

N  Tull7 

!       1 

4:50 
—0.4 

10:32 
2.3 

16:42 
0.0 

22:47 
3.0 

P 

F    17 

6:08 
-0.5 

11:57 
2.5 

18:19 
—0.1 

.     .     .  ^ 

1     '  M  1 18 

5:07 
-0.3 

10:60 
2.3 

17:06 
0.1 

23:07. 
2.8 

.  W  1 18 

5:37 

—  0.4 

11:20 
2.4 

17:85 
0.1 

23:37 
2.9 

S    18 

0:12 
2.8 

7:00 
-0.4 

12-.53 
2.6 

19:19 
0.0 

I       Tuj  19 

5:57 
-0.2 

11:35 
2.3 

17:50 
0.2 

23:57 
2.8 

Th  19 

6:30 
-0.3 

12:13 
2.4 

18:33 
0.1 

S    19 

1:10 
2.6 

71c52 
-0.3 

13:60 
2.6 

20:22 
0.0 

N   VV|20 

6:47 
-0.2 

12:29 
2.2 

18:45 
0.2 

F    20 

0:30 
2.7 

7:26 
—0.3 

13:12 
2.4 

19:88 
0.1 

2JM,20 

2:11 
2.5 

8:48 
-0.3 

14:47 
2.7 

21:24 
0.0' 

j     ^  Th  21 

0:60 
2.7 

7:43 
-0.1 

13:23 
2.2 

19:47 
0.2 

S    21 

1:27 
2.6 

8:18 
-0.2 

14:10 
2.4 

20:42 
0.1 

JTu  21 

3:14 
2.8 

9:42 
—0.2 

15:47 
2.7 

22:28 
—0.1 

3)    FI22 

1:47 
2,6 

8:43 
—0.1 

2.2 

20:59 
0.1 

^,S    22 

2:30 
2.5 

9:15 
-0.2 

15:10 
2.5 

21:46 
0.0 

W   22 

4:17 
2.2 

10:37 
—0.2 

16:42 
2.7 

23:28  1 
—0.2 

1     '^  ^^ 

2:52 
2.5 

9:42 
—0.1 

15:31 
2.3 

21:12 
0.0 

M  23 

1       ' 

3:36 
2.4 

10:10 
-0.2 

16:10 
2.6 

22:47 
-0.1 

Th  23 

5:17 
2.2 

11:32 
-0.2 

17-.39 
2.8 

:  :  : 

1       *  1^** 

3:56 
2.5 

10:87 
—0.1 

16:30 
2.5 

23:04 
—0.1 

E  1  Tu  24 

4:40 
2.4 

11:04 
-0.2 

17.-06 
2.7 

23:45 
—0.2 

If  24 

,      1 

0:24 
-0.3 

6:16 
2.2 

12SS 
-0.2 

18:31  1 
2.9  , 

;  |^i|25 

5:00 
2.5 

11:32 
—0.2 

17:28 
2.6 

|wl25 

6:88 
2.4 

11:55 
—0.3 

17:59 
2.8 

S    25 

1:17 
-0.3 

7:10 
2.2 

13:16 
-0.2 

19:22  ' 
2.9  , 

1  P  1  Tu  26 

1           ' 

0:02 
-0.2 

6.'00 
2.6 

12:23 
-0.3 

18:20 
2.8 

iTh  26 

0:40 
-0.3 

6:36 
2.4 

12:47 
—0.3 

18:50 
2.9 

1  S    26 

2:07 
-0.8 

8:00 
2.2 

14:08 
-0.2 

20:11 
2.9 

E  i  W  1  27 

0:57 
-0.4 

6:55 
2.6 

13:12 
—0.4 

19:10 
2.9 

If  27 

1:32 
—0.4 

7:27 
2.4 

13:86 

-0.3 

19:38 
3.0 

S   Ml27 

2:54 

-0.4 

8:49 
2.2 

14:55 
—0.1 

20:56 
2.9 

1     1  Th'  28 

1:50 
—0.5 

7:46 
2.6 

14.-00 
—0.4 

19:59 
3.0 

1  S  |28 

2:23 
-0.6 

8:12 
2.3 

14:26 
—0.3 

20:27 
3.0 

Tu  28 

3:40 
—0.5 

9:36 
2.2 

15:44 
—0.1 

21:43  i 
2.8  ; 

loi  F,29 

2:40 
—0.6 

8:36 
2.6 

14:47 
-0.4 

20:47 
3.1 

O 

H  |29 

3:10 
-0.6 

9:05 
2.3 

15:14 
-0.2 

21:16 
3.0 

W   29 

4:22 
-0.5 

10:22 
2.2 

16:22 
0.0 

22:27 
2.7 

1  8    30 

3:28 
-0.6 

9:22 
2.6 

15:35 
-0.3 

21:36 
3.1 

s 

M'30 

3:69 
-0.6 

9:63 
2.3 

16:02 
-0.1 

22:04 
2.9 

Th'30 

6:06 
—0.8 

11:06 
2.2 

1752 
0.1 

23:10  i 

2.6  1 

1      1 
1       1 

Tu 

31 

4:47 
-0.4 

10:42 
2.2 

16:53 
0.0 

22:50 

2.8 

1 
1 

The  tid 

a  comparis 

,  from  Mean 

1.2  feet  bel 

minus ( - ) 

The  til 
(a.m.),all 

1        •.  ne^^ 
1  equator;  A 

les  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  Indicate  whe 
Low  Water,  which  is  the  datum  of  soundli 
ow  mean  sea  level.    To  find  the  depth  of  w 
sign  is  before  the  height,  in  which  case  sub 
ae  U!!ed  is  Eastern  Standard.  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
T  moon;  ]D.  1st  quar.;  O.  full  moon;  (^,  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ir 
igs  on  the  Coast  and  Geodetic  Survey  Chart 
ater,  add  the  tabular  height  to  the  sounding 
tract  it. 

W.;  0>>  is  midnight,  12»»  is  noon;  all  hours  1 
n  diminished  by  12  give  the  times  after  noon 
quAT.',  E,  moon  on  the  equator;  X,  S,  moon 

>n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
ts  for  this  region,  and  which  Is 
rs  given  on  the  chart,  unless  a 

1 
sss  than  12  are  in  the  forenoon  ■ 
;  for  instance,  16:47  is  3:47  p.  m. 
farthest  north  or  soath  of  the 

1 
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JULY. 

AUGUST. 

SEPTE 
Time  an 

MBEK 

1 

ll 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

d  Height  of  High  and 
LowWater. 

W.  Mo. 

W. 

Mo. 

W. 
Th 

Mo. 

1 

F 

1 

6:51 
-0.2 

11:60 
2.2 

18:07 
0.2 

28:60 
2.4 

E 

M 

1 

6:37 
0.0 

12:85 
2.4 

19:07 
0.3 

,    ,    . 

0:44 
2.1 

7:20 
0.3 

18:23 
2.5 

20:14 
0.2 

'  s 

2 

6-.85 
-0.1 

12:88 
2.2 

18:67 
0.8 

Tu 
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0.0 

8:17 
2.8 

15:02 
-0.3 

20:46 
2.2 

9 

Th  22 

2:35 
0.0 

8:84 
3.0 

15:24 
-0.4 

21:07 
2.3 

I  S    23          2:20 

'      1      1     -0.1 

8:15 
2.6 

14:50 
-0.2 

20:38 
2.3 

W,23 

3:00 
0.0 

8:.57 
2.9 

15:47 
—0.4 

21:27 
2.3 

F   23 

3:19 
0.0 

9:19 
3.0 

-0.5 

21:52 
2.4 

O 

M    24'        2:56 
0.0 

8:47 
2.7 

15:27 
-0.2 

21:14 
2.3 

!Th  24 

3:40 
0.0 

9:39 
2.9 

16:30 
—0.4 

22:10 
2.3 

S    24 

4:05 
-0.1 

10H)7 
3.0 

16:64 
-0.6 

22:39 
2.5 

Tu  25 

3:31 
0.0 

9:24 

2.H 

16:08 
-0.2 

21:48 
2.3 

N  1  F   25 

4:19 
0.1 

10:24 
2.9 

14:15 
-0.4 

22:57 
2.3 

S    25 

4:55 
—0.1 

10:58 
2.9 

17:42 
-0.5 

23:30 
2.5 

W|26 

4:08 
0.1 

10:04 

2.8 

16:50 
—0.2 

22:28 
2.3 

S  |26 

5:06 
0.1 

11:12 

2.8 

18:08 
—0.3 

23:46 
2.3 

M  ,  26 

5:45 

-0.1 

11:43 

2.8 

18:28 
—0.4 

Th|27 

4:43 
0.2 

10:46 
2.H 

17:37 
—0.2 

23K)4 
2.2 

S,27 

6:02 
0.1 

12:02 
2.7 

18:M 
-0.2 

P 

Tu  27 

0:21 
2.6 

6:47 
0.0 

12:86 
2.6 

19.-20 
—0.8 

F    28 

5:27 
0.2 

11:31 
2.7 

18:25 
—0.1 

M   28 

0:42 
2.4 

7:02 
0.1 

12:57 
2.6 

19:47 
-0.2 

W  28 

1:18 
2.6 

7:48 
0,0 

13:86 
2.6 

20:14 
-0.3 

N 

S    29 

0:02 
2.2 

6:19 
0.3 

12:23 
2.7 

19:17 
-0.1 

Tu  29 

1:40 
2.4 

8:07 
0.1 

13:.% 
2,6 

20:42 
-0.2 

E 

c 

Th  29 

2:15 
2.7 

8:52 
0.0 

14:86 
2.3 

21:10 
—0.2 

1 

S 

30 

0:58 
2.2 

7:20 
0.3 

13:20 
2.6 

20:16 
—0,1 

(L  W|30 

2:40 
2.5 

9:14 
0.1 

15:02 
2.4 

21:38 
—0.2 

F   30 

3:12 
2.7 

9:55 
—0.1 

16:42 
2.2 

22:07 
—0.2 

1 

M 

31 

1:5» 
2.2 

8:28 
0.2 

14:20 
2.5 

21:13 
—0.1 

s  ;3i 

4:11 
2.7 

10:67 
-0.1 

16:42 
2.1 

23:08 
—0.2 

i        The  tides  are  placed  in  the  order  of  occurrence,  wi 
a  compariHon  of  consecutive  heighta  will  indicate  whe 
from  Mean  Low  Water,  which  is  the  datum  of  soundii 
1.2  feet  below  mean  sea  level.    To  find  the  depth  of  w 
minus  (-)  sign  is  before  the  height,  in  which  Citse  sub 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  wat«r.    The  heights,  ir 
ngs  on  the  Coast  and  Geodetic  Survey  Chart 
ater,  add  the  tabular  height  to  the  soundinj 
tract  it. 

m  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
M  for  this  region,  and  which  is 
ja  giyen  on  the  chart,  unless  a 

The  time  used  is  Eastern  Standard.  75th  meridian 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  whe 

W.:  Oh  is  midnight,  12»«  is  noon;  all  hours  1 
n  diminished  by  12  give  the  times  after  noon 

ess  than  l2  are  in  the  forenoon 
;  for  Instance,  16:47  is  8:47  p.  m. 

#,  new  moon:  J 
equator;  A,  P,  moon 

,  1st  quar.:  Q,  full  moon;  (J,  8d 
in  apogee  or  perigee. 

quar.;  E. 

moon  on  the  equator;  X,  8,  moon 

farthest  north  or  south  of  the 
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JANUARY. 

Time  and  Height  of  Higrh  and 
Low  Water. 

.. 

FEBRUARY. 

MARCH.                                j 

c 
,  5 

Day of— 

S 

Day  of— 

Time  and  Height  of  His 
LowWater. 

rhand 

28.-05 

8.5 

P 

o 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

:g 

W.  Mo. 

W.  JMo. 

W.  ;M0. 

1 
Tu:   1 

F      1 

2:57 
-0.3 

9:10 

8.7 

35:42 
—1.1 

21:39 
7.9 

9 

M 

1 

4:28 
-0.8 

10:34 
8.9 

17K)0 
—1.5 

4:17 
-0.9 

10:17 

8.7 

16:42 
-1.3 

22:48 

8.6 

!^' 

S      2 

8:50 
-0.5 

10:00 
8.9 

16.-29 
—1.4 

22-.30 

8.2 

Tu 

2 

5:20 
-1.0 

11-25 
8.9 

17:50 
-1.5 

23:55 
8.6 

W    2 

1 

5:08 
-1.1 

11:08 

8.8 

17:31 
—1.4 

23:36 

8.8 

0 

S      3 

4:39 
—0.7 

10:48 
9.0 

17:17 
-1.5 

28:20 
8.3 

W 

3 

6:12 
—1.0 

12:14 

8.8 

18-.38 
—1.4 

E 

Th 

3 

6:59 
—1.2 

11:57 

8.7 

18:20 
—1.3 

P   M,    4 

5:80 
—0.8 

11:87 
9.0 

18:06 
-1.5 

.     .    . 

E|Th 

4 

0:44 
8.6 

7Ktt 
-0.9 

13:04 
8.5 

19:28 
—1.1 

F 

4 

054 

8.8 

6:48 
—1.1 

12:47 
8.4 

19K)8 
—1.0 

Tu    5 

0:10 
8.4 

6:21 
-0.7 

12:27 

8.8 

18:56 
—1.3 

F 

5 

1:35 
8.4 

7:56 
-0.6 

13:56 
8.1 

20:20 
-0.8 

S 

5 

1:12 
8.6 

7:88 
—0.9 

13:37 

8.0 

20^ 
-0.6 

W     6 

1:00 
8.3 

7:15 
—0.6 

18:19 
8.5 

19:46 
—1.1 

S 

6 

2:27 

8.2 

8:54 
-0.8 

14:52 
7.6 

21:16 
-0.3 

s 

6 

2K)4 
8.3 

8:33 
-0.6 

14:80 
7.5 

20:52 
—0.1 

Th    7 

1:52 

8.2 

8:10 
—0.4 

14:13 

8.1 

20:40 
-0.7 

§ 

7 

8:28 
7.9 

9:67 
0.0 

15:58 
7.0 

22:17 
0.1 

M     7 

2:56 
7.9 

9:82 
-0.1 

1557 
7.0 

21:50 
0.3 

B|  Fl    8 

2:48 
8.0 

9:11 
-0.1 

15:10 
7.6 

21:37 
—0.8 

C 

M 

8 

4:22 
7.5 

IIKXJ 
0.2 

16:56 
6.6 

23:26 
0.5 

c 

Tu    8 

8:52 
7.4 

10:89 
0.2 

16:32 
6.5 

22:57 
0.7 

C,  S  '   9 

3:47 
7.8 

10:17 
0.1 

16:12 
7.2 

22:42 
0.0 

Tu    9 

5:27 
7.8 

12:18 
0.3 

18:12 
6.4 

s 

W     9 

6KK) 
7.1 

11:46 
0.4 

17:42 
6.3 

S    10 

4:50 
7.6 

11:80 
0.2 

17.-22 
6.8 

23:46 
0.2 

'W  10 

0:85 
0.6 

6:32 
7.2 

13.-23 
0.1 

19:27 
6.5 

Th'lO 

0:06 
0.8 

6KK) 
6.9 

12:64 
0.4 

18:55 
6.3 

M   11 

6:66 
7.5 

12:44 
0.1 

18:86 
6.7 

s  Th 

11 

1:40 
0.5 

7:35 
7.3 

14:24 
-0.1 

20:27 
6.6 

F   11 

1:15 
0.7 

7:10 
6.9 

13:54 
0.2 

20:00 
6.5 

Tu  12 

t 

0-^9 
0.8 

7. -00 
7.5 

13:48 
-0.1 

19:50 
6.7 

F 

12 

2:89 
0.8 

8:32 
7.4 

15:14 
—0.2 

21:17 

6.8 

S  '12 

2:12 
0.5 

8:05 
7.0 

14:43 
0.0 

20:45 
6.7 

W 

13 

2:06 
0.8 

8K)2 
7.6 

14:47 
—0.3 

20:47 
6.9 

'  S 

13 

3:30 
0.1 

9:22 
7.6 

16:00 
-0.8 

22:01 
7.0 

§    13 

8:01 
0.8 

8:56 
7.2 

1657 
0.0 

21:27 
7.0 

Th 

14 

2:57 
0.1 

8:67 
7.8 

15:36 
-0.5 

21:39 
7.0 

's 

14 

4:10 
0.1 

10:08 
7.6 

16:37 
-0.1 

22:35 
7.1 

A 

M   14 

1 

8:43 
0.2 

9:40 
7.8 

16:08 
—0.1 

21:59 

7.1 

SJF 

15 

3:47 
0.0 

9:48 
7.9 

16.-21 
-0.6 

22:23 
7.1 

A 

M 

15 

4:60 
0.1 

10:37 
7.6 

17:13 
-0.3 

23:02 
7.2 

Tu 

15 

450 
0.0 

10:10 
7.4 

16:35 
-0.1 

22:25 

7.4 

is 

16 

4:32 
0.0 

10:80 
7.9 

17:00 
-0.5 

23K)1 
7.1 

• 

Tu 

16 

5:19 
0.1 

11:12 
7.6 

17-57 
-0.2 

23:80 

7.4 

W 

16 

4:45 
-0.1 

10:40 
7.5 

17:00 
-0.1 

22:54 

7.7 

•  s 

17 

5:10 
0.1 

11:01 

7.8 

17:39 
—0.4 

23:31 

7.1 

W 

17 

5:47 
0.0 

11:42 
7.6 

18:08 
—0.2 

.    .     . 

? 

Th 

17 

6:16 
-0.2 

11:12 
7.6 

17:26 
-0.2 

28:27 
8.0 

M 

18 

5:44 
0.2 

11:40 
7.7 

18:10 
-0.3 

Th 

18 

0:00 
7.6 

6:17 
0.0 

12:15 
7.6 

18:32 
-0,2 

F 

18 

6:48 
—0.4 

11:45 
7.8 

—0.8 

AiTu 

19 

0:02 
7.1 

6:16 
0.3 

12:10 
7.6 

18:37 
—0.1 

E 

F 

19 

0:32 

7.8 

6:60 
—0.2 

12:50 
7.7 

19H)5 
-0.2 

S 

19 

0:08 
8.2 

658 
—0.6 

1252 

7.9 

18:32 
—0.4 

W 

20 

053 
7.8 

6:47 
0.3 

12:44 
7.5 

19:07 
0.0 

S 

20 

1:10 
8.0 

757 
—0.2 

18:29 
7.6 

19:41 
—0.2 

8|20 

0:40 
8.3 

7K)0 
-0.7 

18KM) 

7.8 

19:08 
—0.3 

Th 

21 

1:05 
7.4 

7:20 
0.8 

13:20 
7.4 

19:89 
0.0 

S'21 

1:53 
8.0 

8:10 
—0.2 

14:10 
7.5 

20:22 
-0.1 

m'21 

151 

8.3 

7:42 
-0.6 

13:44 
7.7 

19:52 
—0.2 

K,F 

22 

1:44 
7.5 

8K)0 
0.2 

13:59 
7.8 

20:16 
0.0 

M   22 

1 

2:37 
8,0 

8:56 
—0.2 

14:59 
7.4 

21:08 
-0.1 

;Tu  22 

2:07 

8.2 

859 
-0.5 

14:32 
7.6 

20:42 
0.0 

S 

23 

2.-26 
7.6 

8:41 
0.2 

14:42 
7.2 

20:57 
O.l 

Tu  23 

j 

3:27 
7.9 

9:50 
-0.1 

15:50 
7.2 

22  KM 
—0.2 

'  W  23 

2:57 
8.0 

951 
—0.8 

1554 

7.4 

21:85 
0.2 

S'24 

1 

3:12 
7.6 

9:30 
0.2 

15:30 
7.1 

21:4.') 
0.2 

D   W  24 

1 

4:21 

7.8 

10:47 
-0.1 

16:48 
7.1 

23:02 
—0.3 

N,Th24 

8:52 

7.8 

10:20 
-0.2 

16:24 
7.2 

22:38 
0.4 

DM   25 

1 

4K)1 
7.7 

10:24 
0.2 

16:22 
7.0 

22:37 
0.3 

Th'25 

5:21 
7.8 

11:62 
0.0 

17:52 
7.1 

F   25 

4:58 
7.7 

1155 
0.0 

17:29 
7.2 

23:50 
0.4 

Tu  26 

4:65 
7.7 

11:22 
0.1 

17:20 
7.0 

28:34 
0.3 

X 

F 

26 

OKXS 
-0.3 

6:24 

7.8 

12:58 
0.1 

18:57 
7.2 

S  126 

6:58 
7.6 

12:84 
-0.1 

18:38 
7.3 

W'27 

1 

5:53 

7.8 

12:23 
0.0 

18:20 
7.0 

S 

27 

1:17 
—0.4 

7:27 

8.0 

14KX) 
—0.4 

20:02 

7.5 

S   27 

1:08 
—0.3 

7K)6 
7.6 

18:40 
-0.2 

19:43 
7.6 

Th 

28 

0:85 
0.2 

6:61 
8.0 

13:25 
-0.3 

19:22 
7.2 

s 

28 

2:20 
-0.4 

8:27 
8.2 

15K)0 
—0.8 

21:02 
7.9 

M 

28 

2:10 
—0.1 

8:10 
7.9 

14:40 
-0.6 

20:44 
8.0 

N    F 

29 

1:36 
0.1 

7:60 
8.3 

14:25 
-0.6 

20:22 
7.5 

M 

29 

3:28 
-0.5 

9:25 
8.5 

16:63 
-1.1 

21:57 
8.3 

P 

Tu 

29 

8K)9 
-0.6 

9:10 

8.2 

15:36 
—1.0 

21:42 

8.4 

'S 

30 

2:87 
-0.2 

8:47 
8.5 

15:19 
—1.0 

21:20 
7.9 

E 

W  30 

4:04 
—1.0 

lO.-Oft 

8.4 

16:26 
—1.2 

22:30 

8.7 

S 

31 

3:85 
-05 

9:42 

8.8 

16:11 
—1.2 

22:14 
8.2 

o 

Th  31 

1 

4.56      10:.V>      17:14      23:17 
—1.2         8.5     —1.2          8.9 

>n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
s  for  this  region,  and  which  is 
gs  given  on  the  chart,  unless  a 

ss  than  12  are  in  the  forenoon 
for  instance.  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 

a< 
frc 
3.( 
mj 

,  (» 

Th 
;om 
>in3 
J  fee 
Inus 

Th 
.m. 

• 
uau 

etW 

tbel 
(-) 
etlB 

y.aii 

>r;  A 

les  are  placed  In  the  order  of  ooi 
on  of  consecutive  heightH  will  li 

Low  Water,  which  ia  the  datui 
ow  mean  sea  level.    To  find  tht 

gign  is  before  the  height,  in  wh 
ne  used  is  Eastern  Standanl.  75t 
greater  are  in  the  afternoon  ( p.  n 
r  moon;  J),  1st  qnar.;  Q,  full  m 
,  P,  moon  in  apogee  or  perigee. 

•nn 
idic 
n  o 
de 
ich 
h  w 
a.)t 
oon 

ence,  wi 
ate  whet 
f  soundii 
pth  of  w 
case  HUb 
leridian 
ind  whe! 
;  (C,8d  ( 

th  their  times  on  the  first  line  a 
her  it  is  high  or  low  water.    Th 
ags  on  the  Coast  and  Geodetic  Jr 
ater.  add  the  tabular  height  to 
tract  it. 

W.;  0>»  is  midnight.  12«»  is  noon: 
1  diminished  by  t2give  the  time 
^uar.;  E,  moon  on  the  equator 

nd 
eh 

the 
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saf 

N 

heig 
Pigh 
rev  C 
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hou 
tern 
S.  n 

htsc 
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APRIL. 

phand 

MAY. 

~" 

JUNE.                               ' 

s 

Day of— 

Time  and  Height  of  Hit 
LowWater. 

S 

Day of— 

Time  and  Height  of  High  and 
LowWatcr. 

6:18     12:14      18:30    .    .    . 
—1.1        7.8     —0.4    .    .    . 

1 

Day of— 

Time  and  Height  of  High  and , 
Low  Water.                , 

W. 

W.'Mo. 

W.  'mo. 

•  F 

1 

5:43 
-1.3 

11:42      18:02 
8. 4     —1. 1 

S 

1 

W     1 

1         1 

0:50 

7.9 

7:27 
-0.4 

18:22 
7.1 

19:35 
0.1 

S 

2 

0:04 

8.8 

6:32      12:30 
-L2         8.2 

18:46 

—0.8 

M 

2 

0:80 

8.4 

7:02 
—0.9 

18.-00 
7.6 

19:15 
-0.1 

Th'    2 

1:86 
7.6 

8K)6 
-0.1 

14K)5 
6.9 

20:20  1 

0.7 

s 

3 

0:49 

8.6 

7:20      18:18 
—0.9         7.8 

19:38 
—0.4 

sITu    3 

1 

1:14 
8.1 

7:47 
—0.6 

18:47 
7.2 

20:00 
0.3 

F 

3 

2:17 
7.2 

8:62 
0.3 

14:50 
6.7 

21:08  1 
1.0 

M 

4 

1:38 

8.2 

8:11      14:08 
—0.5         7.3 

20:26 
0.1 

'w     4 

2:00 
7.7 

8:37 
-0.1 

14:34 

6.8 

20:52 
0.7 

8 

4 

SKW 
6.9 

9:87 
0.5 

15:34 
6.7 

22:00 
LI 

Tu 

5 

2:37 
7.8 

9:06      16.01 
-0.1         6.9 

21:22 
0.6 

Th    6 

2:48 
7.2 

9:28 
0.3 

15:27 
6.6 

21:48 
LO 

a:  S 

5 

8:48 
6.6 

10:28 
0.8 

16:23 
6.6 

22:M 
LI 

s  W 

I 

6 

3:21 
7.3 

10:06      16KX) 
0.8        6.6 

22:22 
0.9 

1  F|   6 

3:40 
6.8 

10:25 
0.6 

16:22 
6.3 

22:48 
L2 

c'm 

6 

4:40 
6.4 

11:12 
0.9 

17:14 
6.7 
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:^  W  27 

5:26 
-0.6 

11:26 
7.2 

17:40 
-0.1 

23:27 

7.8 

8|27 

6:00 
—0.2 

11:52 
7.5 

18:11 
0.0 

Tu 

27 

0^08 
7. 7 

6:20 
-0.1 

r2:-25 

8.2 

18:45 
-0.6 

Th  28 

6:01 
-0.5 

11:59 
7.2 

18:12 
0.1 

Ej   S 

28 

0:07 
7.5 

6:25 
-0.1 

12:22 
7.7 

18:43 
—0.1 

W 

28 

0:45 
7.7 

6:63 
-0.2 

13:04 

8.2 

19:25 
—0.5 

F   29 

0:02 
7.7 

6:32 
—0.2 

12:25 
7.3 

18:43 
0.2 

M'29 

: 

0:39 
7.5 

6:M 
0.0 

12:67 

7.8 

19:15 
—0.1 

Th 

29 

1:27 
7.6 

7:33 
—0.1 

13:47 
8.1 

20:10 
-0.4 

A    S  !30 

0:35 
7.6 

7:03 
—0.1 

12:57 
7.3 

19:15 
0.3 

Tu'30 

1:13 
7.5 

7:25 
0.0 

13:35 
7.9 

19:54 
—0.1 

F 

30 

2:12 
7.5 

8:18 
0.1 

14:33 
8.0 

20:57 
-0.3 

'       S|31 

1:10 
7.4 

7:31 
0.0 

13:32 
7.4 

19:.M) 
0.3 

W  31 

I 

1:52 
7.4 

8:03 
—0.1 

14:18 
7.9 

20:37 
—0.1 

The  tides  are  placed  in  the  order  of  oorurrenee,  \rith  their  times  on  the  first  line  and  heisrhts  on  the  second  line  of  each  day; 
a  comparLHon  of  consecutive  heights  will  indicate  whether  it  is  higli  or  low  water.  The  heights,  in  feet  and  tenths,  are  reclconed 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
3.6  feet  below  mean  si»a  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (-)  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard.  75th  meridian  W.:  0»»  is  midnight,  12»»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  ra.).  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  Q.  f^*ll  moon;  ([,  3d  quar.:  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

Time  and  Height  of  High  and 
Low  Water. 

DECE 

MBER. 

d  Height  of  Hi| 
Low  water. 

1 

X 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

^ 

Day  of— 

c  Day  of— 

Time  an 

ph  and 

S 

Mo. 

W. 
Tu 

Mo. 

S    W.|mo. 

1 

3:00 
7.4 

9:10 
0.2 

15:25 
7.8 

21:52 
—0.1 

1 

4:37 
7.4 

11K)0 
0.4 

17:02 
7.4 

23:32 
0.0 

ETh 

1 

5:22 
7;  7 

11:52 
0.3 

17:48 
7.1 

C 

s 

2 

3:56 
7.3 

10:10 
0.4 

16:24 
7.6 

22:52 
0.0 

W 

2 

5:45 
7.4 

12:09 
0.3 

18:10 
7.3 

P,  F 

2 

0;17 
0.0 

6:27 
7.2 

18:03 
0.0 

18:67 
7.1 

M 

3 

4:58 
7.2 

11:15 
0.4 

17:26 
7.5 

Th 

3 

0:40 
0.0 

6:60 
7.7 

13:20 
0.0 

19:10 
7.4 

1  s 

3 

Ifll 
-0.1 

7:29 
8.0 

14:10 
-0.8 

20:04 
7.2 

Tu 

4 

0:00 
0.0 

6:02 
7.8 

12:28 
0.4 

18:32 
7.5 

£ 

F 

4 

1:45 
-0.3 

7:52 
8.0 

14:25 
—0.4 

20:20 
7.6 

i' 

4 

2:22 
-0.2 

8:28 
8.3 

15:08 
-0.7 

21  :a') 
7.4 

\y 

5 

1:04 
-0.1 

7:10 
7.5 

13:37 
0.0 

19:37 
7.7 

P 

S 

5 

2:45 
—0.5 

K:48 
8.4 

15:21 
-0.8 

21:19 
7.9 

Lm 

5 

3:19 
—0.4 

9:22 

8.5 

16K)0 
—1.0 

22.'00 
7.6 

Th!   6 

2K)7 
-0.4 

8:12 
8.0 

14:40 
—0.4 

20:87 
8.0 

S 

6 

3:36 
—0.7 

9:40 

8.7 

16:12 
—1.2 

22:10 
8.0 

•  Tu 

6 

4:12 
—0.5 

10:12 
8.7 

16:50 
-1.1 

22:50 
7.6 

fI    7 

3:03 
-0.8 

9:09 

8.4 

15:38 
-0.9 

21:88 
8.2 

• 

M 

7 

4:27 
—0.9 

10:30 
8.9 

17:02 
—1.3 

23:00 
8.0 

W 

7 

5:00 
-0.4 

11:00 
8.6 

17:40 
-1.1 

23:37 

7.6 

p 

E 

S 

8 

3:56 
-1.0 

10:00 

8.8 

16:28 
—1.2 

22.-29 

8.4 

Tu 

8 

5:14 
-0.8 

11:17 
8.9 

17:52 
—1.3 

23:50 
8.0 

s  Th 

8 

5:48 
-0.3 

11:47 
8.5 

18:26 
-1.0 

• 

s 

9 

4:44 
—1.2 

10:50 
9.0 

17:18 
—1.4 

28:16 

8.5 

W 

9 

6:07 
-0.6 

V2:0h 
8.7 

18:40 
—11 

F     9 

0:22 
7.5 

6:32 
-0.1 

12:31 
8.2 

19:08 
—0.7 

M 

10 

5:36 
—1.1 

11:37 
9.0 

18:05 
—1.4 

S 

Th  10 

0:87 
7.7 

6:50 
--0.3 

12:52 

8.4 

19:27 
—0.8 

S 

10 

1:06 
7.8 

7:21 
0.2 

13:17 
7.8 

19:52 
—0.4 

Tu 

11 

0:04 
8.3 

6:20 
—0.9 

12:24 
8.9 

18:55 
—1.2 

F   11 

1:25 
7.4 

7:40 
0.1 

13:39 
8.0 

20:19 
—0.4 

s 

11 

1:60 
7.1 

8:08 
0.6 

14:00 
7.6 

20:37 
0.0 

W 

12 

0:58 
8.0 

7:08 
-0.6 

13:16 
8.6 

19:46 
-0.9 

S    12 

2:15 
7.0 

8:35 
0.5 

14:80 
7.5 

21:12 
0.0 

M 

12 

2:85 
6.9 

8:56 
0.8 

14:47 
7.0 

21:24 
0.3 

Th 

13 

1:45 
7.6 

8K)0 
-0.1 

14:04 
8.1 

20:41 
-0.8 

S 

13 

3:09 
6.7 

9:37 
0.8 

15:22 
7.1 

22:07 
0.3 

Tu 

13 

8:22 
6,7 

9:49 
1.0 

15:38 
6.7 

22:11 
0.6 

S 

F 

14 

2:37 
7.2 

8:55 
0.3 

14:57 
7.6 

21:40 
0.0 

}) 

M 

!•* 

4:06 
6.5 

10:32 
1.0 

16:24 
6.7 

23:06 
0.6 

l^v 

14 

4:11 
6.8 

10:44 
1.1 

16:28 
6.4 

23:00 
0.8 

S 

15 

3:38 
6.7 

9:59 
0.7 

16:55 
7.1 

22:48 
0.3 

Tu 

16 

5:07 
6.4 

11:38 
1.0 

17:80 
6.4 

E  Th  15 

5:00 
6.7 

11:37 
LO 

17:20 
6,3 

23:49 
0.9 

3) 

s 

16 

4:43 
6.4 

11:10 
0.9 

17:00 
6.8 

23:64 
0.4 

\V 

16 

0:04 
0.7 

6:02 
6.5 

12:40 
0.9 

18:24 
6.4 

.  F    16 

6:52 
6.8 

12:80 
0.9 

18:15 
6.3 

.     .     . 

M 

17 

5:52 
6.4 

12:20 
0.8 

18:07 
6.7 

.    .     . 

A 

Th  17 

0:56 
0.7 

6:57 
6.7 

13:33 
0.7 

19:15 
6.4 

'  S    17 

1 

0:89 
0.8 

6:40 
7.0 

13:22 
0.7 

19:a5 
6.4 

Tu 

18 

0:52 
0.4 

6:56 
6.5 

13:24 
0.7 

19:11 
6.7 

E 

F    18 

1:42 
0.6 

7:41 
7.0 

14:18 
0.4 

20:06 
6.6 

's 

18 

1:24 
0.7 

7:26 
7.4 

14K)6 
0.3 

19:52 
6.7 

W 

19 

1:48 
0.3 

7:60 
6.7 

14:16 
0.4 

20:07 
6.8 

S 

19 

2:22 
0.5 

8:17 
7.3 

14:55 
0.2 

20:41 
6.8 

.M 

19 

2:08 
0.6 

8:12 
7.7 

14:50 
0.0 

20:40 

7.0 

A 

Th|20 

2:34 
0.2 

8:82 
7.0 

15:00 
0.2 

20:50 
6.9 

s 

20 

2:57 
0.3 

8:57 
7.6 

15:32 
—0.1 

21:20 
7.0 

Tu  20 

2:52 
0.2 

8:57 
8.1 

15:32 
-0.4 

21:24 
7.3 

E 

F   21 

1 

3:14 
0.1 

9:07 
7.2 

16:40 
0.0 

21:32 
7.1 

M 

21 

3:34 
0.2 

9:34 
8.0 

16:04 
—0.4 

21:57 
7.4 

IW  21 

3:34 
0.0 

9:42 

8.4 

16:12 
—0.8 

22j08 

S    22 

8:50 
0.1 

9:40 
7.6 

16:10 
-0.1 

22:02 
7.2 

o 

Tu 

22 

4:06 
0.0 

10:11 
8.3 

16:40 
—0.7 

22:35 
7.6 

Q  Th  22 

4:18 
-0.3 

10:27 
8.6 

16:52 
— LO 

22:52 

8.0 

s;23 

4:16 
0.0 

10:10 

•7.8 

16:40 
—0.3 

22:32 
7.4 

W 

23 

4:46 
—0.2 

10:52 

8.5 

17:17 
-0.9 

28:16 
7.8 

F 

23 

5:00 
-0.6 

11:11 

8.8 

17:37 
-1.2 

23:37 

8.2 

C 

M   24 

4:42 
0.0 

10:45 
8.1 

17:10 
—0.5 

23:08 
7.6 

Th 

24 

5:22 
—0.3 

11:32 

8.6 

17:57 
—1.1 

23:59 
8.0 

1  s 

24 

6:47 
—0.6 

11:66 
8.7 

18:20 
— L2 

Tu25 

1 

5:17 
—0.1 

11:18 
8.3 

17:42 
—0.7 

23:40 
7.7 

N 

F 

25 

6:04 

-0.4 

12:15 
8.6 

18:40 
—1.0 

s 

26 

0:24 
8.3 

6:35 
-0.6 

12:43 

8.6 

19:07 
—1.1 

W '  26 

1 

5:48 
-0.2 

11:58 
8.4 

18:20 
-0.8 

S 

26 

0:40 
K.O 

6:48 
-0.3 

13:00 

8.5 

19:26 
-0.9 

M 

26 

1:13 
8.8 

7:24 
—0.6 

13:32 

■   8.3 

19:55 
—0.9 

Th  27 

0:18 
7.8 

6:24 
-0.8 

12:37 

8.4 

19:00 
—0.8 

s 

27 

1:30 

«.o 

7:37 
—0.2 

13:48 
8.2 

20:14 
—0.7 

pITu 

27 

2:a5 
8.2 

8:18 
-0.3 

14:24 
8.0 

20:47 
—0.0 

F    28 

1:02 
7.8 

7:09 
—0  2 

13:20 
8.3 

19:45 
—0.7 

M 

28 

2:20 
7.9 

8:32 
-0.1 

14:42 
7.9 

21:08 
-0.5 

w 

28 

3:00 

8,1 

9:12 
-0.1 

15:20 
7.6 

21:44 
—0.3 

N 

S    29 

1:47 

7.7 

7:54 
0.0 

14:10 
8.1 

20:35 
—0.5 

Til 

29 

3:18 

7.8 

9:33 
0.1 

15:38 
7.6 

22:05 
—0.2 

E  Th 

29 

3:57 
7.9 

10.-23 
0.1 

16:20 
7.3 

22:47 
0.0 

S 

30 

2:42 
7.6 

8:50 
0.0 

15:02 

7.8 

21:27 
—0.3 

d 

W 

30 

4:17 
7.7 

10:40 
0.3 

16:41 
7.3 

28:10 
0.0 

F 

30 

6:00 
7.7 

11:85 
0.2 

17:28 
7.0 

23:56 
0.2 

c 

M 

31 

3:36 
7.5 

9:49 
0.8 

16:00 
7.5 

22:30 
-0.1 

1 

31 

6:06 
7.7 

12:47 
0.1 

18:40 
6.8 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heiehte  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  \vhether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
3.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  f^ubtnu•t  it. 

The  time  used  is  Eastern  Standard.  75th  meridian  W.:  O*"  is  midnight,  12»»  is  norm;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  9.  m. 

#,  new  moon;  Ji,  l.<«t  quar.:  Q,  full  moon;  (£,  3d  quar.;  £.  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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1 

JANUARY. 

" 

FEBRUARY. 

MARCH 

i 

Day of— 

Time  and  Height  of  High  and 
Ijow  Water. 

SB 

Day of— 

Time  and  Height  at  High  and 
Low  Wat  vr. 

f 

Daj-of— 

I 
Time  and  H<aght  of  High  tuid 
Low  Water. 

W. 
P 

Mo. 

1 

W.  Mo. 

W. 

Mo. 

6:04 
5.3 

12:43 
—0.6 

18:80 
4.8 

9 

M      1 

1:26       7:80 
-0.8         5.6 

14:04 
—1.1 

20:02 

4.8 

P 

o 

Tu 

1 

1:08 
—0.8 

7:14 
6.5 

13:41 
—1.1 

19:44 
5.1 

N 

S 

2 

0:46 
—0.4 

6:56 
5.5 

13:36 
-0.9 

19:26 
4.6 

Tu    2 

2:16       8:22 
-0.9         5.6 

14:52 
-1.2 

20.62 
6.0 

W 

2 

2:00 
—1.0 

8:05 
6.5 

14:30 
— L3 

20:32 
5.3 

;'-' 

S     3 

1:38 
-0.6 

7:45 
5.6 

14:30 
—1.0 

20:16 
4.6 

W 

1 

3 

3:08       9:12 
—0.8         5.6 

16:42 
—1.2 

21:45 
5.0 

E 

Th 

3 

2:52 
—1.0 

8:64 
6.5 

15:18 
-1.3 

21:22 
6.3 

P 

M     4 

2:28 
-0.6 

8:88 
5.6 

15:14 
—1.1 

21:08 
4.7 

EJTh    4 

t 

4:00      10^)2 
—0.7         5.4 

16:30 
—1.1 

22:36 
5.0 

F 

4 

3:42 
-LO 

9:42 
5.3 

16.-05 
—1.1 

22:11 
6.2 

Tq,    5 

8:20 
-0.5 

9:28 
5.6 

16:05 
-1.0 

22:02 
4.7 

F     5 

4:52      10:64 
—0.6         5.0 

17:20 
—0.8 

28:28 
4.9 

S 

5 

4:34 

-0.7 

10:30 
4.9 

16:63 

-0.8 

28K)0 
6.0 

W     6 

4:15 
—0.4 

10:20 
5.8 

16:55 
-0.9 

22:65 
4.6 

s 

6 

5:60     11:45 
-0.8         4.7 

18:12 
-0.6 

s 

6 

6:25 
—0.4 

11:20 
4.6 

17:43 
-0.6 

28:66 

4.8 

Th 

7 

5:11 
-0.8 

11:12 
5.0 

17:46 
-0.7 

28:52 
4.6 

s 

7 

0:22       6:50 
4.6     -0.1 

12:40 
4.3 

19:07 
—0.8 

M 

7 

6:22 
—0.1 

12:14 
4.1 

18:88 
—0.2 

.    .     . 

E 

F      8 

6:10 
-0.1 

12:07 
4.6 

18:42 
-0.6 

.    .    . 

C 

M 

8 

1:20       7:61 
4.5         0.1 

18:40 
8.9 

20:04 
—0.1 

a 

Tu 

8 

0:48 
4.5 

7:22 
0.1 

18:10 

3.8 

19:86 
0.1 

^ 

S      9 

0:50 
4.5 

7:12 
0.0 

13:06 
4.4 

19:85 
-0.4 

Tu 

9 

2:21        8:64 
4.4         0.2 

14:48 
8.7 

21:04 
0.0 

8 

AV 

9 

1:48 
4.3 

8:24 
0.3 

14:15 
8.6 

20:85 
0.8 

S    10 

1:52 
4.5 

8:18 
0.1 

14:06 
4.1 

20:36 
-0.8 

,AV  10 

3:21       9:56 
4. 4         0. 8 

16:60 
3.6 

22:02 
0.0 

Th 

10 

2:48 
4.2 

9:24 
0.4 

15:21 
3.5 

21:85 
0.3 

M   11 

2:60 
4.6 

9:21 
0.1 

15:11 
3.9 

21:82 
-0.8 

9  Th  11 

4:18      10:52 
4.4         0.2 

16:52 
3.7 

22:69 
0.0 

F 

11 

3:47 

4.1 

10:20 
0.3 

16:24 
3.5 

22:34 
0.2 

Til  12 

3:48 
4.6 

10-iO 
0.1 

16:15 
8.9 

22:27 
-0.8 

F  il2 

1 

6:12      11:42 
4.6         0.1 

17:46 
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j 
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12.08 
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18:08 
3.9 

:  :  : 
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1 
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—0.1         4.6 

18:14 
-0.2 

19:14 
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A 

M 

14 
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6:16 
4.4 

12:40 
—0.1 

18:42 
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S 
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0:12 
—0.8 

6:25 

4.8 

12:56 
-0.2 

18:56 
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1:20       7:25 
-0.1         4.6 

18:53 
—0.2 

19:50 
4.0 

Tu 

15 

0:55 
0.0 

6:56 
4.4 

18:20 
-0.2 

19:16 
4.2 

S    16 

1 

1:00 
—0.3 

7:10 
4.9 

13:40 
-0.3 

19:38 
3.9 

•  |Tu  16 

2:00       8:00 
0.0         4.6 

14:29 
-0.2 

20:21 
4.1 

W 

16 

1:32 
—0.1 

7:28 
4.6 

13:62 
-0.2 

19:47 
4.8 

• 
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1:44 
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7:50 

4.8 
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8.9 
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17 
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4.5 
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2:24 
0.0 

8:27 
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3.9 

iTh  18 

3:10       9:02 
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21:20 
4.2 
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18 

2:41 
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8:84 
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14:59 
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A 
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8:02 
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9:03 
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3.9 
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3:40       9:81 
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4.3 

S 
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3:18 
-0.1 
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4.6 
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3:87 
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9:32 
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16:10 
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3.9 
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4:16      10:13 
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4.5 
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3:66 
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9:40 
4.4 
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22:01 
4.7 
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Th  21 

4:10 
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10:02 
4.4 

16:43 
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4.0 
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4:56      10:38 
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NEW  YORK  (Governors  Island),  NEW  YORK,  1904. 


APRIL. 

MAY. 

JUNE. 

1 

!s 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

fl  Day  of— 
S  1  W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

c  Day  of— 
S    W.jMo. 

Time  and  Height  of  High  and 
Low  Water. 

W.'Mo. 

F      1 

1 

2:34 
-1.1 

8:33 
5.2 

14:50 
—1.1 

20:68 
5.5 

SI    1 

8:04 
—0.9 

9:00 
4.7 

15:12 
-0.7 

21:22 
5.8 

;W 

1 

4:17 
—0.4 

10:10 
4.0 

16:20 
0.1 

2224 
4.7 
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2 

3:24 
—1.0 

9:20 
5.0 

15:38 
—0.9 

21:45 
5.8 

M|    2 

8:52 
-0.7 

9:46 
4.4 

16:00 
-0.4 

22:07 
6.1 
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-0.2 

10:68 
8.8 
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4.4 
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4:12 
—0.8 
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4.7 
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4:38 
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16:47 
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5:28 
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17:87 
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8.6 
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0.4 
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0.8 

F     8 
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4.0 
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0.4 

14:48 
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0.6 
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3.7 

8:66 
0.4 
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8.5 
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0.8 

\v 

8 
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8.7 

9:41 
0.8 

16:42 
4.0 
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0.6 

S  1    9 

3:08 
3.9 

9:42 
0.4 
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3.6 
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0.5 

M     9 
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8.7 

9:44 
0.4 

15:48 
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0.6 
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9 
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3.7 
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Ai  g    10 

4:02 
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10:32 
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16:38 
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Tu  10 

4.00 
8.7 
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16:34 
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0.4 
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10 

4:48 
8.9 

11:16 
0.0 

17:20 
4.7 
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M   11 

1 

4:52 
4.0 

11:18 
0.1 

17:24 
3.9 

23:40 
0.2 

EIW   11 

4:50 
8.9 

11:16 
0.1 

17:17 
4.2 

23:45 
0.2 
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11 

6:40 
4.0 

12.'00 
-0.1 
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6.0 
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4.1 

12:00 
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4.1 
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17:57 
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12 

0:43 
—0.8 

6:28 
4.2 
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—0.2 
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6.2 

|E   W   13 
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6:17 
4.2 
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4.2 

12:40 
—0.2 

18:38 
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13 
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-0.6 

7:20 
4.8 

13:82 
-0.3 
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6.3 
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1.00 
—0.1 

6:55 
4.3 

13:15 
—0.2 

19:12 
4.5 
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14 

1:10 
—0.3 

7:00 
4.3 

13:17 
—0.2 

19:17 
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N  Tu 

14 

2:19 
-0.7 
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4.4 

14:20 
—0.8 
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6.4 
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1:37 
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7:82 
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0.3 
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4.0 
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0.4 
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0.1 
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22 
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W 

22 

8:00 
4.1 

9:26 
—0,3 

16:42 
4.6 

22:12 

0.0  1 

|S,23, 

1:18 
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14:05 
3.9 
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23 

2:14 
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0.2 
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23 
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4.0 

10:22 
-0.6 
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2:32 
4.3 
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4.1 

21:43 
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3:21 
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16:03 
4.6 
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24 
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4.1 

11:15 
—0.5 

17:32 
6.0 
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4:24 
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17:00 
4.9 
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0.3 
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-0.3 
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4.2 
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P  Tu26 
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4.6 
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17:20 
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Th  26 
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on  of  consecutive  heights  will  indicate  whet 

Low  Water,  which  is  the  datum  of  soundin 
3w  mean  sea  level.    To  find  the  depth  of  wa 
sign  is  before  the  height,  in  which  wise  sub 
le  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whei 

moon;  ]D.  Ist  quar.:  O.  ^iiH  moon;  C  3d  (5 

P.  moon  In  apogee  or  perigee. 

t  line  a 
er.    Th 
•detic  6 
fhttot 

8  noon: 
he  time 
uator: 

nd 
eh 
urv 
he 

all 
saf 

heig 
eigh 
eye 

soun 

hou 
tern 

3,  m< 

htsc 
ts.ii 
hart 
dins 

rsle 
oon 
x)n 

and  line  of  each  daj-: 
tenths,  are  reckoned 
region,  and  which  is 
n  the  chart,  unless  a 

are  in  the  forenoon 
nee,  15:47  Is  8:47  p.m. 
orth  or  south  of  the 
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JULY. 


c  .Day of- 
S    W.  JMo. 


{  Time  and  Helffht  of  High  and 
Low  Water. 


4:30 
-0.2 


s 

2 

6:10 
0.0 

A    S     3 

6-.50 
0.2 

E  M     4 

6:27 
0.3 

C  Tu'   5' 

0:15 
8.9 

W     6 

1 

1:05 
3.8 

ITh:    7 

1 

1:67 
3.7 

F     8 

3:00 
3.7 

S     9 

4:06 
3.8 

S    10 

5:05 
4.0 

N  M   11 

0:18 
-0.3 

Tu  12 

1 

1:10 
—0.7 

•  W   13 

2:00 
-0.9 

P  Th  14 

2:48 
—1.0 

F    15 

3:87 
—1.0 

■  S    16 

4:26 
-0.9 

E    S    17 

5:16 
—0.8 

M   18 

6:07 
—0.6 

D  Tu 

19 

0:30 
4.4 

W 

20 

1:80 
4.1 

Thl21 

2:87 
8.9 

F    22 

3:42 
3.8 

S    23 

4:46 
3.9 

S    S  ,  24 

j 

6:45 
3.9 

M   25 

0:35 
-0.2 

Tu,26 

1:22 
—0.3 

0  W|27 

2:ft5 
—0.4 

Th:28 

2:46 
-0.4 

F    29! 

3:24 
—0.3 

A    S 

30 

8:59 

S»   31| 

I      1 


—0.2 

4:32 
0.0 


10:21 
3.8 

10:55 
3.8 

11:35 
8.7 

12:12 
8.8 

7:09 
0.4 

7:56 
0.5 

8:46 
0.4 

9:42 
0.3 

10:88 
0.1 

11:30 
—0.1 

6:03 
4.2 

7:00 
4.3 

7:52 
4.6 

8:43 
4.7 

9:83 

4.7 

10:24 
4.7 

11:18 
4.7 

12:14 

4.6 

7:02 
—0.4 

8:00 
—0.8 

9:00 
-0.2 

10:00 
—0.2 

10:65 
—0.3 

11:48 
—0.8 

6:36 
4.0 

7:22 
4.0 

8:04 
4.0 

8:41 
4.0 

9:17 
4.0 

9:47 
4.0 

10:17 
4.0 


16:34 
0.4 

17:12 
0.7 

17:62 
0.8 

18:38 
0.9 

13:00 
3.9 

13:52 
4.0 

14:50 
4.2 

15:49 
4.4 

16:47 
4.7 

17:40 
5.0 

12:22 
-0.3 

13:14 
—0.4 

14:06 
—0.5 

14:57 
—0.5 

15:60 
—0.5 

16:42 
—0.3 

17:38 
-0.2 

18:38 
0.0 

18:15 
4.5 

14:15 
4.5 

15:18 
4.5 

16:16 
4.7 

17:12 

4.H 

18:04 
4.9 

12:38 
-0.4 

13:'25 
—0.3 

14:09 
—0.2 

14:50 
—0.1 

16:28 
0.1 

16:01 
0.3 

16:36 
0.6 


22:30 
4.4 

28:02 
4.2 

23:35 
4.0 


19:32 
0.9 

20:30 
0.8 

21:30 
0.6 

22:30 
0.3 

23:25 
0.0 


18:31 
5.3 

19:22 
5.4 

20:12 
5.5 

21:02 
5.4 

21:52 
5.3 

22:42 
5.1 

23:37 

4..S 


19:42 
0.1 

20:48 
0.1 

21:51 
0.1 

22:52 
0.0 

23:45 
—0.1 


18:52 
5.0 

19:34 
5.0 

20:15 
4.9 

20:51 
4.7 

21-24 
4.6 

21:55 
4.4 

22:26 
4.2 


AUGUST. 


,  Time  and  Height  of  High  and 

W.  Mo.  .Low-^Vater. 


E    M      1 

Tuj    2 
W;    3 
d  Th    4 
!  F      5 
S      6 
Sl    7 
^^  Ml   8 
Tu    9 
W  j  10  I 
Th  11, 
P    F  '  12  I 
S     13; 
S    14 
M   15 
Tu  16 
W !  17 
Th  18 


If 
B  !  S 


19  I 
20; 
21 


M  22 
Tu  23 
W  24 
25 


26 


OITh 
A    F 

S    27 
EJ  S    28 

M   29 


Tu 
W 


6:06 
0.2 

5:40 
0.8 

6:18 
0.4 

0:17 
4.0 

1:12 
8.9 

2:17 
8.8 

8:28 

'4:40 
4.0 

5:42 
4.2 

0:47 
—0.7 

1:87 
—1.0 

2.-25 
—1.1 

3:14 
—1.2 

4:08 
—1.2 

4:50 
—0.9 

5:42 
-0.7 

0:10 
4.4 

1:08 
4.1 

2:14 
3.8 

3:22 
3.7 

4:27 
3.7 

5:27 
3.8 

0:10 
-0.1 

0:.57 
—0.2 

1:37 
—0.3 

2:16 
-0.3 

2:52 
—0.8 

3:-22 
—0.1 

3:53 
0.0 

4:25 
0.1 

4:58 
0.3 


10:47 
4.1 

11:27 
4.1 

12:12 
4.2 

7:05 
0.6 

7:67 
0.6 

9:00 
0.4 

10:04 
0.2 

11:05 
0.0 

12K)3 
—0.8 

6:40 
4.5 

7:32 

4.8 

8:24 
6.0 

9:51 
6.1 

10:05 
5.1 

10:57 
5.0 

11:50 
4.9 

6:85 
—0.4 


8:34 
—0.1 

9:36 
0.0 

10:34 
0.0 

11:30 
—0.1 

6:17 
8.9 

7:01 
4.0 

7:a'^ 
4.1 

8:13 
4.1 

8:42 
4.2 

9:11 
4.2 


10:11 
4.4 

10:50 
4.4 


17:10 
0.6 

17:52 
0.6 

18:42 
0.7 

13.-06 
4.2 

14:06 
4.3 

15:10 
4.5 

16:15 
4.7 

17:16 
5.0 

18:11 
5.2 

13:00 
-0.6 

13:50 
—0.8 

14:42 
—0.8 

15:34 
—0.8 

16:25 
—0.7 

17:20 
-0.4 

18:17 
-0.2 

r2:-17 
4.6 

13:62 
4.5 

14:62 
4.4 

15:52 
4.4 

16:50 
4.5 

17:42 
4.6 

12:20 
-0.2 

13:05 
—0.2 

13:48 
—0.2 

14.-25 
—0.1 

14:59 
0.1 

15:32 
0.2 

16:04 
0.3 

16:40 
0.3 

17:20 
0.4 


22:M 
4.2 

23:30 

4.1 


19:42 
0.6 

20:48 
0.5 

21:57 
0.3 

22:57 
0.0 

23:54 
-0.4 


19:04 
5.4 

19:56 
5.6 

20:47 
5.5 

21:36 
6.4 

22:25 
5.1 

23:14 

4.8 


19:20 
0.0 

20:24 
0.1 

21:27 
0.2 

22:27 
0.2 

23:20 
—0.1 


18:30 
4.7 

19:10 
4.7 

19:49 
4.7 

20:23 
4.6 

20:52 
4.5 

21:24 
4.4 

21:50 
4.3 

22:20 
4.3 

23:00 
4.2 


8EPTK3IBKK 


Ijuyof — 


Th 

1 

€ 

F 

2 

S 

3 

N 

S 

4 

M 

5 

Tu    6 

Th!    8 

; 

F     9 

E 

S  jio 

S    11 

M   12 

Tu  13 

1 

W   14 

Th  15 

1 

D 

F    16 

s 

8,17 

S    18 

M.19 

Tu  20 

W  21 

Th  22 

A 

F,23 

2 

S    24 

H    25 

M   26 

Tu  27 

W  28 

Th  29 

F 

30 

TSmy  rtod  Height  of  Higb  *md 
IjOW  wftt«r. 


6:82 
0.4 

6:20 
0.6 

0:42 
8.9 

1:47 
3.8 

3:04 
.    8.8 

4:21 
4.0 

5:26 
4.4 

0:22 
—0.7 

1:12 
—1.0 

2:02 
—1.2 

2:52 
—1.3 

8:87 
—LI 

4A5 
—0.9 

5:16 
—0.6 

6:08 
-0.3 

0:45 
4.0 

1:51 
3.7 

2:68 
3.6 

4:04 
3.6 

5:01 
8.8 

5:48 
3.9 

0:25 
—0.1 

1:05 
-0.2 

1:41 
-0.8 

2:15 
-0.2 

2:47 
—0.1 

3:17 
0.0 

3:50 
0.1 

4:21 
0.2 

6:02 
0.4 


11:86 
4.5 

12:27 
4.4 

7:20 
0.6 

8:28 
0.6 

9:39 
0.3 

10:47 
0.0 

11:46 
—0.4 

6:24 
4.7 

7:15 
5.1 

8:06 
5.3 

8:64 
5.4 

9:43 
5.4 

10:38 
5.3 

11:25 
5.0 

12:20 
4.7 

7:07 
0.0 

8:08 
0.2 

9:11 
0.2 

10:18 
0.2 

11:06 
0.1 

11:66 
0.0 

6:30 
4.1 

7:06 
4.2 

7:38 
4.3 

8:08 
4.4 

8:42 
4.5 

9:08 
4.6 

9:42 
4.6 

10:28 
4.7 

11:08 
4.6 


18:10 
0.6 

19:08 
0.5 

13:28 
4.4 

14:38 
4.4 

15:47 
4.5 

16:42 
4.8 

17:62 
6.1 

12:42 

—0.7 

13:35 
—1.0 

14:26 
—1.0 

15:16 
— LO 

16:07 
—0.9 

17:00 
—0.6 

17:67 
-0.4 

18:54 
—0.1 

18:18 
4.5 

14:22 
4.3 

15:19 
4.2 

16:20 
4.2 

17:16 
4.3 

18:07 
4.4 

12:40 
0.0 

13:22 
—0.1 

13:56 
-0.1 

14:30 
—0.1 

15:05 
0.0 

15:40 
0.0 

16:17 
0.1 

17:01 
0.2 

17:49 
0.2 


28:46 
4.1 


20:17 
0.4 

21:26 
0.2 

22:30 
0.0 

23:80 

—0.4 


18:46 
6.3 

19:88 
6.6 

20.-28 
5.5 

21:16 
6.3 

22:06 
6.0 

22:57 
4.6 

23:48 
4.3 


19:57 
0.2 

20:59 
0.2 

21:57 
0.2 

22:62 
0.1 

23:39  i 
0.0 


18:42 
4.4 

19:19 
4.4 

19:53  : 

4.4  j 

20:22  ! 
4.4  i 

20:50 
4.3 

21:22 
4.3 

21:56 

4.3 

22:87  ! 
4.2 

23:25 
4.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  height.M  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
2.2  feet  below  mean  .sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.:  0»"  is  midnight,  12»»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
fa.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#.  new  moon;  ]),  1st  quar.;  O.  full  moon;  C.  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER,                           ] 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day of— 

t 

Time  and  Height  of  High  and ' 

LowWater.                i 

W. 

Mo. 

W. 

Mo. 

W.  JMo. 

N 

S 

1 

5:50 
0.5 

12:00      18:60 
4.6        0.3 

•    ■    • 

Tu 

1 

1:24 
8.9 

7:52 
0.6 

13:62 
4.8 

20:38 
0.0 

£ 

Th!    1 

2:20 
4.2 

8:52 
0.8 

14:42 
4.2 

21:15  i 
—0.2 

c 

8 

2 

0:22 
8.9 

6:52      13K)2 
0.6         4.4 

19:56 
0.3 

W 

2 

2:36 
4.0 

9:07 
0.3 

16K)1 
4.8 

21:40 
-0.1 

P 

F  1    2 

3:26 
4.5 

9:56 
0.0 

15:60 
4.2 

22:12  ' 
—0.4 

Ml   3 

1:82 

8.8 

8:06      14:12 
0.6         4.8 

21:00 
0.2 

Th 

3 

3:45 
4.3 

10:13 
0.0 

16:10 
4.4 

22:40 
-0.5 

S      3 

4A5 

4.8 

10:58 
-0.2 

16:60 
4.3 

23:07 
—0.6 

ITu    4 

2:48 
8.» 

9:20      15:28 
0.3        4.4 

22K)& 
-0.1 

£ 

F 

4 

4:46 
4.7 

11:16 
-0.3 

17:10 
4.6 

23:32 
-0.7 

V 

6:22 
6.1 

11:66 
-0.5 

17:48 
4.4 

:  :  :i 

W     5 

1 

4:02 
4.2 

10:19      16:30 
0.0    .    4.6 

23:03 
-0.4 

P 

S 

5 

5:42 
6.1 

12:10 
—0.7 

18K)7 
4.8 

M|   6 

0K» 
—0.7 

6:15 
5.4 

12:47 
—0.7 

18:41 
4.0  , 

Th    6 

5:06 

4.6 

11:80      17:32 
-0.4        4.9 

28:58 
-0.7 

s 

6 

0:24 
—0.9 

6:32 
6.4 

13.-02 
—0.9 

18:59 
4.9 

• 

Tu'    6 

0:52 
—0.9 

7KM 
6.6 

13:37 
—0.9 

19:32 

4.5, 

F 

7 

6:02 
6.0 

12:26      18:26 
-0.7         5.1 

.    .    . 

• 

M 

7 

1:14 
-1.0 

7:22 
6.6 

13:62 
—1.0 

19:48 

4.8 

w;  7 

1:43 

-0.8 

7:52 
5.6 

14:25 
-0.9 

20:21  1 
4.5 

P  |S 

8 

0:48 
-1.0 

6:64      18:18 
5.3     —1.0 

19:17 
6.2 

Tu 

8 

2K)0 
-1.0 

8:10' 
6.7 

14:42 
-1.0 

20:37 

4.8 

S 

Th'    8 

2:30 
-0.7 

8:88 
5.4 

16:12 
-0.8 

21:10 

4.3  1 

•   8 

9 

1:87 
—1.2 

7:42      14:08 
5.6     —1.1 

20:08 
6.2 

W 

9 

2:60 
-0.9 

8:68 
6.6 

15:30 
-0.9 

21:26 
4.6 

F  j   9 

3:16 
-0.5 

6.2 

15:58 
-0.7 

21:55 
4.2 

M 

10 

2:26 

-1.2 

8:32      14:59 
6. 6     —1. 1 

20:57 
5.1 

S 

Th 

10 

8:87 

—0.6 

9:45 
5.3 

16:20 
-0.7 

22:16 
4.3 

S    10 

4:06 
—0.2 

10K» 
4.9 

16:44 
-0.5 

22:40 
4.0 

Tu 

11 

8:12 
-1.0 

9:20      15:48 
6.6     -1.0 

21:45 

4.8 

F 

11 

4:27 
—0.3 

10:34 
6.0 

17:10 
-0.5 

28K)6 
4.0 

Sll 

4:52 
0.1 

10:62 
4.6 

17:30 
-0.2 

28-27  1 
3.8 

Wll2 

1 

4:00 
-0.8 

10K)8      16:40 
6.8     -0.7 

22:34 
4.5 

S 

12 

6:17 
0.0 

11:28 
4.5 

18KB 
—0.2 

23:68 
3.8 

M '  12 

1      1 

5:40 
0.4 

11:85 
4.3 

18:18 
0.0 

:  :  :| 

Th  13 

4:50 
-0.6 

10:59      17:82 
5.1     —0.4 

28:28 
4.2 

§ 

13 

6:12 
0.8 

12:11 
4.3 

18:55 
0.0 

;TU   13 

1 

0:14 
3.7 

6:30 
0.7 

12:18 
4.0 

19:02 
0.2 

S    F  1 14 

5:48 
—0.1 

11:62     18:28 
4.7     —0.1 

D 

M 

14 

0:58 
3.6 

7:08 
0.6 

13:04 
4.0 

19:45 
0.2 

:^  W   14 

1:02 
8.6 

7:20 
0.8 

13.-01 
8.8 

19:50 
0.3 

S  116 

0:21 
3.9 

6:40      12:47 
0.2         4.4 

19:26 
0.1 

Tu 

16 

1:60 
3.6 

8:08 
0.7 

14KK) 
3.8 

20:38 
0.3 

E  Th  15 

1      1 

1:50 
3.6 

8:14 
0.9 

13:55 
3.6 

20:37 

0.4 ; 

2)    S  1 16 

1:24 
3.7 

7:40      13:46 
0.4         4.1 

20:25 
0.2 

jW 

16 

2:46 
3.6 

9:06 
0.7 

14:55 
3.7 

21:80 
0.2 

F   16 

2:40 
3.7 

9:07 
0.8 

14:40 
3.6 

21:25 
0.3 

M 

17 

2:28 
3.6 

8:48      14:47 
0.5         4.0 

21:22 
0.2 

AiTh  17 

1 

3:38 
3.7 

10:00 
0.6 

15:48 
3.7 

22:17 
0.2 

S    17 

3:28 
3.9 

10:00 
0.7 

15:37 
3.6 

22:12 
0.3 

Tu 

1 

18 

8:30 
8.6 

9:44      15:44 
0.6         4.0 

22:14 
0.2 

E  1  F  '  18 

•      1 

4:22 
3.9 

10:50 
0.5 

16:36 
3.8 

28.-00 
0.1 

S    18 

1 

4:16 
4.2 

10:60 
0.6 

16:27 
3.7 

23:00 
0.1 

|W 

19 

4:23 
8.7 

10:37      16:38 
0.4         4.0 

23:00 
0.1 

1  S  ,19 

5:05 
4.2 

11:32 
0.3 

17:20 
3.9 

28:42 
0.0 

M    19 

1 

5.-02 
4.6 

11:88 
0.2 

17:24 
3.8 

23:46 
0.0 

A.Th 

20 

5:10 
3.9 

11:26      17:25 
0.2         4.1 

23:45 
0.0 

'S 

20 

6:47 
4.4 

12:15 
0.1 

18:04 
4.0 

Tu20 

1 

6:50 
4.7 

12:26 
-0.1 

18:10 
4.0 

:  :  !' 

E    F 

21 

5:51 
4.1 

12:10      18:06 
0.1        4.1 

Im 

1 

21 

0:22 
-0.1 

6:24 
4.7 

12:57 
—0.2 

18:43 
4.1 

W  21 

1 

0:30 
—0.1 

6:35 
5.0 

13:12 
-0.3 

18-.58 
4.1 

'  S 

1 

22 

0:26 
-0.2 

6:28      12:48 
4.3         0.0 

18:44 
4.2 

C 1  Tu  22 

1:04 
—0.1 

7K)2 
4.9 

13:37 
—0.3 

19:20 
4.2 

9 

Th  22 

1 

1:16 
-0.2 

7.-20 
5.2 

13:58 
-0.5 

19:44  1 
4.3 

:  8 

1 

23 

1:02 
-0.2 

7:03      13:26 
4.5     -0.1 

19:17 
4.2 

W  23 

1:40 
-0.1 

7:42 
5.0 

14:19 
-0.4 

20K)2 
4.2 

F    23 

2HX) 
-0.2 

8H» 
6.3 

14:44 
—0.7 

20:30 
4.4 

1 

24 

1:38 
-0.2 

7:37      14:02 
4.7     —0.2 

19:51 
4.3 

,Th24 

2:22 
-0.1 

8:22 
5.1 

16:02 
-0.5 

20:42 
4.3 

S  |24 

2:60 
-0.2 

8:62 
6.2 

15:31 
-0.7 

21:18 
4.4 

;Tu 

25 

2:12 
—0.1 

8K)7      14:40 
4.8     —0.2 

20:24 
4.3 

N|F   25 

3:00 
0.0 

9:06 
6.1 

15:47 
-0.4 

21:27 
4.3 

§25 

j 

3:84 
-0.1 

9:37 
6.2 

w.-ao 

—0.7 

22.-08 

4.4  , 

w 

26 

2:45 
0.0 

8:42      15:20 
4.9     —0.2 

20:57 
4.3 

r 

S|26 

3:42 
0.1 

9.48 
5.0 

16:36 
-0.4 

22:15 
4.2 

M   26 

4:25 
0.0 

10:27 
6.0 

17K» 
-0.6 

28K)0 
4.4 

Th 

27 

8:19 
0.1 

9:21      16:02 
4.9     -0.2 

21:40 
4.3 

S 

27 

4:83 
0.2 

10:37 
4.8 

17:25 
—0.3 

28:10 
4.2 

P 

Tu  27 

1 

5:20 
0.1 

11:18 
4.7 

18K)0 
-0.4 

23:57 
4.4 

F 

28 

8:57 
0.2 

10:02     16:47 
4.9     —0.1 

22:23 
4.2 

M 

28 

5:28 
0.4 

11:28 
4.6 

18:18 
-0.2 

W '  28 

6:22 
0.2 

12:16 
4.6 

18:54 
-0.3 

.     .    .  . 

N 

S 

29 

4:43 
0.8 

10:50     17:36 
4.7        0.0 

28:13 
4.1 

Tu 

29 

0*8 
4.1 

6:32 
0.4 

12:27 
4.4 

19:17 
-0.1 

K 

Th  29 

1 

0:57 
4.4 

7:26 
0.2 

13:18 
4.2 

19:50 
—0.2 

' 

8 

30 

5:88 
0.6 

11:42      18:34 
4.6        0.1 

.    .    . 

c 

W 

30 

1:12 
4.1 

7:41 
0.4 

13:83 
4.3 

20:16 
-0.1 

F   30 

2:02 
4.4 

8*2 
0.2 

14:20 
4.1 

20:50 
—0.2 

c 

M 

31 

0:16 
4.0 

6:42      12:43 
0.6         4.4 

19:36 
0.1 

S    31 

1 

3:04 
4.6 

9:39 
0.1 

15:56 
4.0 

21:47 
—0.3 

a 
fn 
2.S 
m 

The  tid 
comDQrlg 
3m  Mean 
I  feet  bel 
inus  {— ) 

les  are  placed  in  the  order  of  oe 
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Low  Water,  which  is  the  datu 
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(a.  m),  all 

ne  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  wh< 
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JANUARY. 

FEBRUARY. 

t  of  High  and 
ater. 

MARCH. 

g  Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

;^ 

Dayof— 

Time  and  Heigh 
Lowlv 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

S 

W.  |Mo. 

w.  |mo. 

W. 

Mo. 

1 

F 

1 
1 

5:40 
5.5 

12:08      18:10 
—0.6        4.7 

c 
p 

M|    1 

0:52 
—0.8 

7:06 
5.9 

13:32 
—1.1 

19:37 
5.2 

p 

Tu 

1 

0:37 
-0.9 

6:47 
5.7 

13:12 
—LI 

19:16 
6.4 

N|S 

2 

0:15 
—0.5 

6:32      13.-02 
5.8     -0.9 

19:02 
4.9 

Tu    2 

1:44 
—0.9 

7:56 
6.9 

14:21 
—1.2 

20:27 
5.3 

W 

2 

1:30 
— LO 

7:88 

5.8 

13:68 
—1.2 

20:04 
6.6 

0^  s 

3 

1:10 
—0.7 

7:24     13:50 
5.9     —1.1 

19:65 
5.0 

W|    3 

2:37 
—0.9 

8:47 
6.9 

15:09 
— L2 

•21:17 
5.4 

£ 

Th 

3 

2:20 
—LI 

8:28 
5.8 

14:45 
—1.2 

•20:64 
5.7 
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4 

1:50 
-0.7 

8:13      14:43 
5.9     -1.1 

20:46 
6.1 

E 

Th 

4 

3:28 
-0.8 

9:37 
6.6 

15:57 
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•22:07 

5.4 

F 

4 

3:10 
—1.0 

9:17 
5.6 

16:32 
—LI 

21:42 
5.6 

Tu 

5 

2:52 
-0.6 

9:05     15:32 
5.8     —1.1 

21:38 
5.1 

F 

5 

4:20 
-0.6 

10:27 
5.3 

16:47 
-0.8 

22:59 
5.2 

S 

5 

4:00 

.  -0.8 

10:06 
5.3 

16:20 
-0.8 

22:32 
6.4 

W     6 

3:44 
-0.5 

9:M      16:23 
5.6     —0.9 

22r21 
5.0 

S 

6 

5:16 
—0.4 

11:20 
5.0 

17:37 
-0.6 

23:51 
5.0 

s 

6 

4:63 
-0.6 

10:66 
4,9 

17:10 
-0.4 

23.-24 
5.1 

Thj   7 

4:40 
—0.3 

10:44      17:12 
5.3     —0.7 

•23:20 
5.0 

fS 

7 

6:14 
—0.1 

12:15 
4.6 

18:80 
—0.3 

M 

7 

6:47 
-0.2 

11:49 
4.5 

18:02 
—0.1 

.    .     . 

E    F     8 

5:37 
-0.1 

11:34      18:06 
5.0     -0.6 

(L 

M 

8 

0:47 

4.8 

7:14 
0.1 

13:14 
4.3 

19:27 
0.0 

c 

Tu 

8 

0:16 
4.8 

6:46 
0.1 

12:46 
4.1 

18:58 
0.2 

.^.  S  i   9 

0:14 
4.9 

6:37      12:30 
0.0        4.7 

18:62 
-0.4 

Tu|    9 

1:47 
4.6 

8:15 
0.3 

14:15 
4.0 

20:27 
0.1 

s 

W 

9 

1:12 
4.6 

7:43 
0.3 

13:46 
3.9 

19:63 
0.4 

S  jlO 

1           ] 

1:17 
4.8 

7:40     13:38 
0.2         4.4 

19:68 
-0.2 

W  10 

2:45 
4.6 

9:16 
0.3 

15:17 
3.9 

21:"27 
0.2 

Th 

10 

2:12 
4.4 

8:44 
0.4 

14:47 
3.8 

20:67 
0.6 

M   11 

2:17 

4.8 

8:42      14:42 
0.2         4.2 

20:55 
-0.1 

s 

Th  11 

3:42 
4.6 

10:14 
0.8 

16:16 
3.9 

22:23 

0.2 

F 

11 

3:09 
4.3 

9:41 
0.4 

16:47 
3.8 

21:66 
0.4 

|Tu  12 

3:15 

4.8 

9:44      16:42 
0.2         4.1 

21:58 
—0.1 

F    12 

4:37 
4.6 

11:07 
0.2 

17:10 
4.0 

23:16 
0.1 

S 

12 

4:06 
4.4 

10:84 
0.3 

16:41 
8.9 

22:50 
0.4 

W  13 

4:10 
4.9 

10:40      16:40 
0.1         4.1 

22:47 
—0.1 

S    13 

6:26 
4.7 

11:55 
0.0 

18:00 
4.1 

.    .    . 

s 

13 

4:57 
4.5 

11:22 
0.2 

17:28 
4.1 

28:87 
0.2 

'      Th  14 

5:02 
5.0 

11:33      17:33 
0.0         4.2 

28:38 
-0.2 

S|14 

0:02 
0.1 

6:12 

4.8 

12:38 
-0.1 

18:42 
4.2 

A 

M 

14 

5:42 
4.6 

12:05 
0.0 

18:12 
4.3 

S    F    15 

6:52 
6.0 

12:21      18:22 
—0.1         4.2 

.    .    . 

A 

M,15 

0:47 
0.0 

6:64 
4.9 

13:17 
-0.2 

19:22 
4.3 

Tu 

15 

0:20 
0.1 

6:26 
4.7 

12:46 
—0.1 

18:48 
4.5 

'       S    16 

0:25 
—0.1 

6:36     13:06 
5.1     —0.2 

19:08 
4.2 

• 

Tu'l6 

1:27 
0.0 

7:82 
4.9 

13:56 
—0.2 

20:00 
4.4 

W 

16 

1:00 
0.0 

7:00 
4.7 

13:20 
—0.2 

19:26 
4.6 

•    S    17 

1:11 
-0.1 

7:19     18:46 
5.1     -0.3 

19:60 
4.2 

1 

2:06 
0.1 

8:07 
4.8 

14:29 
-0.2 

20:82 
4.5 

f 

Th 

17 

1:37 
0.0 

7:87 

4.7 

13:65 
-0.2 

20K)0 
4.7 

'       M  j  18 

1:62 
0.0 

7:57      14:25 
6.0     —0.3 

20:28 
4.2 

Th'l8 

2:88 
0.2 

8:40 
4.7 

16:00 
—0.1 

21:04 
4.5 

F 

18 

2:12 
0.0- 

8:14 
4,7 

14:28 
-0.2 

20:35 

4.8 

A  Tu,19 

1 

2:30 
0.2 

8:34      15K)0 
4.8     -0.2 

21:04 
4.2 

E 

F 

19 

3:12 
0.2 

9:12 
4.5 

15:34 
0.0 

21:40 
4.5 

S 

19 

2:48 
0.0 

8:47 
4.6 

15:02 
—0.1 

21:08 

4.8 

AV  20 

3:04 
0.3 

9:11      16:36 
4.7     —0.1 

21:87 
4.2 

S 

20 

8:49 
0.3 

9:47 
4.5 

16KJ8 
0.1 

22:16 
4.5 

s 

20 

3:27 
0.0 

9:26 
4.6 

15:86 
0.0 

21:47 

4.8 

'      Th'21 

3:40 
0.6 

9:42      16:08 
4.6         0.0 

22:11 
4.2 

S,21 

4:27 
0.3 

10:27 
4.8 

16:45 
0.2 

•23:00 
4.5 

M 

21 

4:07 
0.0 

10:02 
4.4 

16:16 
0.2 

22:32 
4.7 

E     F 

22 

4:14 
0.6 

10:17      16:44 
4.3        0.2 

22:50 
4.2 

M  22 

5:15 
0.4 

11:08 
4.2 

17:28 
0.3 

•28:48 
4.5 

Tu 

22 

4:66 
0.1 

10:50 
4.2 

16:68 
0.3 

23:20 
4.7 

S 

23 

4:52 
0.6 

10:52      17:23 
4.2         0.2 

23:83 
4.3 

Tu!23 

6:07 
0.4 

12:02 
4.0 

18:18 
0.4 

•     •     • 

W 

23 

6:50 
0.2 

11:42 
4.1 

17:52 
0.4 

•     •    • 

IS 

24 

5:41 
0.6 

11:38      18:06 
4.1         0.3 

■     •    • 

D 

W  24 

0:44 
4.6 

7:10 
0.5 

18:02 
3.9 

19:21 
0.4 

N 

Th 

24 

0:18 
4.6 

6:60 
0.3 

12:47 
4.0 

18:59 
0.6 

D   M 

25 

0:22 
4.3 

6:37      12:30 
0.6         4.0 

18:57 
0.4 

Th  25 

1:47 
4.6 

8:17 
0.4 

14:12 
3.9 

20:19 
0.3 

F 

25 

1:22 
4.6 

7:06 
0.2 

13:56 
4.0 

•20:10 

0.4 

Tu 

26 

1:18 
4.4 

7:39      18:30 
0.6         3.9 

19:53 
0.4 

N 

F    26 

2:68 
4.7 

9:25 
0.2 

15:22 
4.1 

21:37 
0.1 

S 

26 

2:30 
4.6 

9K)2 
0.1 

15:06 
4.2 

21:22 
0.2 

W 

27 

2:18 
4.5 

8:46      14:37 
0.4         4.0 

20:56 
0.2 

S    27 

3:67 
6.0 

10:29 
—0.2 

16:30 
4.4 

22:42 
—0.2 

s 

27 

3:36 

4.8 

10:05 
—0.2 

16:12 
4.5 

22^7 
—0.2 

Th 

28 

3:20 
4.8 

9:52      15:45 
0.1         4.1 

21.69 
0.0 

S    28 

4:67 
5.3 

11:27 
-0.5 

17:30 
4.8 

23:42 
-0.5 

M 

28 

4:37 
5.1 

11  K» 
—0.5 

17:10 
4.9 

28:27 
—0.5 

N 

F    29 

4:20 
5.1 

10:52      16:60 
—0.2         4.4 

23:00 
—0.2 

M  29 

5:55 
5.5 

12:20 
-0.7 

18:25 
5.1 

P 

Tu 

29 

6:35 
5.3 

11:56 
-0.8 

18.-05 
5.3 

's 

30 

5:18 
5.4 

11:60      17:48 
—0.6         4.6 

28:67 
-0.5 

E 

W 

30 

0:21 
-0.8 

6:29 
6.5 

12:45 
-1.0 

18:55 
5.6 

L_.' 

31 

6:13 
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whe 
indii 
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th  their  times  on  the  firs 
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ater,  add  the  tabular  he 
tract  it. 

W.;  OJ"  is  midnight,  12»« 
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o 

Th 

31 
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7:20 
6.6 

13:35 
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19:42 
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a 

fn 
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1" 
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Th 
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Th 
.m.) 
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sign  is  before  the  height,  in  which  cast 
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greater  are  in  the  afternoon  (p.m.)  and 
rmoon;  ^,  Ist  quar.;  0»  ^wH  moon;  C 
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ghtto 
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N, 
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APRIL. 

MAY. 

fhand 

JUKE. 

Time  and  Height  of  Hig 
LowAVater. 

c  Day  of— 
S  j  W.  Mo. 

Time  and  Height  of  High  and 
Low  VVater. 

S 

Day of— 

Time  and  Heixht  of  Hi« 
Low  Water. 

S 

Dayof- 

hand 

VV. 

Mo. 

W. 

Mo. 

ri.!. 

2:03 
—1.1 

8:08 
5.5 

14:20 
—1.1 

20:29 
5.8 

|S 

1 

2:31 
-LO 

8:a5 
6.0 

14:41 
-0.7 

20:52 
5.6 

W 

1 

8:42 
-0.4 

9:45 
4.4 

16:47 
0.1 

21:56  1 
5.0 

i  i«;.-' 

2:62 
—1.0 

8:55 
6.3 

15:06 
—0.9 

21:16 
5.6 

Im'I  2 

1        1 

8:18 
-0.8 

9:21 
4.8 

15:27 
—0.4 

21:89 
5.4 

Th,    2 

4:26 
-0.2 

10:80 
4.2 

16:82 
0.4 

22-37 
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^\          4.2 

11:16 
^0.2 

17:32    .    .    . 
5.1    ..    . 

W   24 

0:20 
-0.1 

6:27 
4.3 

12:34      18:40 
0.0         4.9 

0 1  S  '  24 

1:07 
—0.2 

7:13 
4.6 

13:27 
0,0 

19.-26 
4.6 

M 

25         0:00 
^        -0.1 

6:02 
4.3 

12:07       18:20 
-0.2         5.1 

o 

Th  25 

1:05 
-0.2 

7:09 
4.4 

13:16      19:20 
-0.1         4.9 

;  S    25 

1 

1:42 
—0.2 

7:46 
4.7 

14:02 
0.0 

20:00 
4.6 

'     Tu 

26 

0:47 
-0.3 

6:60 
4.3 

12:56      19:04 
-0.2         5.2 

A 

F    26 

1:40 
—0.2 

7:45 
4.6 

13:56      19:65 
0.0         4.8 

M;26 

1 

2:14 
-0.1 

8:20 
4.8 

14:37 
0.0 

20:36 
4.5 

0  w 

^      -ii^ 

7:35 
4.4 

13:40      19:46 
—0.1         6.1 

'  S    27 

2:17 
^0.2 

8:22 
4.6 

14:30      20:30 
0. 1          4. 7 

Tu!27 

1 

2:47 
0.0 

8:56 
4.8 

15:12 
0.0 

21:08 
4.4 

Th 

28       _2:l0 

8:15 
4.4 

14:20      20:24 
0.0         6.0 

E    S    28 

2:60 
-0.1 

8:64 
4.5 

15:02      21:02 
0.2         4.6 

W 

i 

28 

3:17 
0.1 

9:28 
4.7 

15:52 
0.1 

21:45  1 
4.3, 

F 

29 

2:53 
— 0..J 

S:52 
4.3 

14:57      21:00 
0.2         4.8 

M   29 

3:20 
0.0 

9:26 
4.5 

16:37      21:34 
0.3         4.4 

Th 

29 

8:55 
0.2 

10:08 
4.7 

16:34 
0.2 

•22:25  ■ 
4.2 

A    8 

30 

-5)r2 

9:27 
4.3 

15:32      21:82 
0.3         4.5 

Tu'30 

'       1 

3:52 
0.1 

10:00 
4.5 

10:13      22:10 
0.4         4.3 

F 

30 

4:38 
0.4 

10:64 
4.6 

17:25 
0.3 

28:14 
4.0 

S 

31 

3:59 
0.0 

10:00 
4.3 

16:07      22:07 
0.5         4.3 

i  w 

1" 

4:25 
0.2 

10:38 
4.5 

16:55      22:4? 
0.4         4.1 

The  tide*  are  placed  in  the  order  of  oc 

a  comparison  of  conRcciitive  heights  will  i 

1  from  Mean  Low  Water,  which  i«  the  datu 

'  2.3  feet  below  mean  sea  level.    To  find  the 

mfniu  (— )  sign  is  before  the  height,  in  wl 

The  time  used  is  EaHtern  .Standard,  751 

(a.  m.),  all  greater  are  in  the  afternoon  (p. 

1        9,  new  moon;  }),  Ist  quar.:  Q,  full  n 

equator:  A.  P,  moon  in  apogee  or  perigee. 

cur 
ndi 
m  ( 
;dc 
lie! 
hi 
m.] 
100 

renc 
[?ate 
)f  so 
pth 
1  ca.« 
aeri( 
and 

e.  w 
whe 
undi 
of  w 
e  sul 
lian 
wh« 
,3d 

Ith  their  times  on  the  first  line  a 
ther  it  is  high  or  low^  water.    Th 
nga  on  the  Coast  and  Geodetic  i 
ater,  add  the  tabular  height  to 
jtract  it. 

W.;  Oh  is  midnight,  12»«  is  noon; 
?n  diminished  by  12  give  the  tim 
quar.;  E,  moon  on  the  equator 

nd  heights  ( 
e  heights,  ir 
Survey  Char 
the  soundin 

all  hours  Ic 
es  after  noor 
;  N,  S,  moor 

m  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
ts  for  this  region,  and  which  is 
gs  given  on  the  chart,  unless  a 

}8S  than  12  are  in  the  forenoon 
1;  for  instance,  15:47  is  3:47  p.  m. 
I  farthest  north  or  south  of  the 
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SANDY  HOOK  (The  Horseshoe),  NEW  JERSKY,  1904. 


L 

OCTOBER. 

Time  and  Height  of  Hi« 
Low  Water. 

'h  and 

'           ' 

NOVEMBER. 

of-i 
Mo.: 

DECEMBER.                           1 

Time  and  Helf  ht  of  High  and 
Low  Water,                ' 

1 

1 

c  '  Day of— 
S  1  W.  Mo. 

i 

Day of— 
W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

d  Day 

je  w. 

N  '  S   ,     1  1 

5:21 
0.5 

11:47 
4.5 

18:20 
0.3 

Tu'  i: 

1:08 
4.1 

7:19 
0.6 

18:32 
4.4 

20:07 

0.1 

E'Th    1 

1:55 
4.5 

8:15 
0.3 

14:17 
4.4 

20:42 
—0.2 

([  1  S  '    2  '' 

0:15 
3.9 

6:22 
0.6 

12:47 
4.4 

19:22 
0.3 

'w|    2, 

2:16 
4.3 

8:30 
0.4 

14:40 
4.5 

21:08 
0.1 

p:  F     2 

1      1 

2:58 
4.7 

9:22 
0.1 

15:22 
4.5 

21:41 
— 0.3i 

|Ml   3 

1:22 
3.9 

7:36 
0.6 

13:55 
4.5 

20:27 
0.2 

Th,    3 

1      1 

3:20 
4.6 

9:40 
0.1 

15:46 

4.7 

22K>5 
—0.8 

!S|3 

3:55 
5.0 

10:24 
—0.1 

16:24 
4.6 

22:36' 
—0.5 

Tui   4^ 

2:32 
4.1 

8:47 
0.4 

15:08 
4.5 

21:32 
0.0 

E  1  F     4 

4:18 
6.0 

10:40 
0.3 

16:46 
4.9 

23K)0 
-0.6 

S     4 

4:52 
5.3 

11:20 
—0.4 

17:22 
4.7 

23:30 
-0.7 

w'  5; 

3:40 
4.4 

9:55 
0.0 

16:06 

4.8 

22:32 
-0.3 

P    S      5 

6:13 
5.3 

11:38 
-0.6 

17:42 
5.0 

23:56 
-0.9 

M     5 

5:45 
5.6 

12:13 
—0.7 

18:15 
4.8 

Th'    6 

4:40 

4.8 

10:57 
-0.3 

17:07 
5.1 

23:27 
-0.7 

1  S      6 

1       ' 

6:a5 
5.6 

12:30 
—0.9 

18-.38 
5.2 

•  !Tu    6' 

0:22 

—0.8 

6:84 

5.7 

13  KM 
—0.8 

19K)6| 

4.8 

F|    7i 

5:37 
5.2 

11:54 
—0.7 

18:00 
5.4 

• 

M'    7 

0:42 
—1.0 

6:55 
6.8 

18:20 
—1.0 

19:-22 
5.2 

W     7 

1:10 
—0.7 

7:28 

5.8 

18:52 
—0.8 

4.8 

|!«|   ^i 

0:18 
-0.9 

6:27 
6.6 

12:47 
—1.0 

18:56 
5.5 

Tul    8, 

1:80 
-1.0 

7:42 
6.9 

14:08 
-1.1 

20:14 
5.1 

s  Th!    8 

1:59 
—0.6 

8:10 
5.7 

14:88 
-0.8 

20:42 
4.7 

•    S  1    9 

1:07 
—1.1 

7:16 
5.8 

13:88 
—1.1 

19:43 
5.5 

VVi    9 

2:18 
-0.8 

8:80 

5.8 

15:00 
-0.9 

21:00 
4.9 

'F^   9 

1 

2:46 
-0.4 

8:56 
5.5 

15:25 
-0.6 

21:28 
4.5 

M   10 

1      1 

1:55 
—1.2 

8:04 
5.9 

14:27 
—1.2 

20:32 
5.4 

s 

ThlO 

8:07 
—0.6 

9:17 
5.6 

15:47 

— O.H 

21:50 
4.7 

'slio^ 

3:32 
-0.1 

9:40 
5.2 

16:10 
-0.5 

22:ln 
4.4 

'tu;iiI 

2:43 
—1.0 

8:52 
5.8 

15:16 
— LO 

21:22 
5.2 

F   11 

3:54 
—0.3 

10:07 
5.3 

16:34 
^0.6 

22:42 
4.4 

'  S  ,  11 

4:20 
0.2 

10:24 
4.9 

16:56 
—0.2 

23:03 

4.2 

W  12, 

3:29 

—0.8 

9:42 
5.6 

16:07 

-0.8 

22:10 
4.9 

s  12! 

4:47 
0.1 

10:55 
4.9 

17:19 
-0.2 

23:81 
4.2 

M   12! 

5:07 
0.5 

IIKW 
4.5 

17:39 
0.0 

23:48 
4.0 

Th  13 

1       1 

4:20 
-0.5 

10:30 
5.3 

16:58 
—0.5 

23:03 
4.5 

S  il3 

5:37 
0.4 

11:44 
4.5 

18K)9 
0.1 

Tu  13, 

5:55 
0.7 

11:64 
4.2 

18:23 
0.3 

s 

F    14 

5:10 
-0.1 

11:23 
5.0 

17:52 
-0.2 

28:57 
4.2 

D 

M   14 

0:25 
4.0 

6:84 
0.7 

12:86 
4.8 

19:0b 
0.8 

ywjuj 

0:86 
4.0 

6:47 
0.9 

12:39 
4.0 

19:10 
0.4 

S    15 

6:07 
0.2 

12:17 
4.6 

18:47 
0.1 

1  Tu  15 

1:20 
8.9 

7:30 

0.8 

13:28 
4.0 

19:58 
0.3 

EjTh  15' 

'      1      ' 

1:25 
4.0 

7:39 
1.0 

13:80 
8.8 

19:59 
0.5 

]) ;  s  ,  16 

1       ■    ' 

0:55 
4.0 

7:a5 
0.5 

13:12 
4.3 

19:45 
0.3 

'W  16, 

2:15 
3.9 

8:30 
0.9 

14:24 

8.9 

20:50 
0.4 

,  F  '  16 

2:14 
4.0 

8:84 
0.9 

14:20 
3.7 

20:46 
0.4 

1       Mil7^ 

l:.^ 
3.9 

8:08 
0.6 

14:12 
4.2 

20:42 
0.4 

A  Th  17; 

3:05 
4.0 

9:22 

0.8 

15:16 
8.9 

21:37 
0.3 

's 

17! 

3KV4 
4.2 

9:27 
0.8 

16:15 
8,7 

21:35 
0.3 

!      Tu,  18 1 

2:55 
3.9 

9:07 
0.7 

15:10 
4.1 

21:35 
0.3 

E  1  F , 18 ' 

8:52 
4.2 

10:13 
0.6 

16:07 
4.0 

22:24 
0.2 

IS 

18, 

3:53 
4.4 

10:1S 
0.5 

16:12 
3.9 

22:25 
0.2 

1       W,19^ 

3:50 
4.0 

10:00 
0.6 

16:04 
4.2 

22:24 
0.2 

S    19 

4:37 
4.4 

11:00 
0.4 

16:56 
4.1 

28:07 
0.1 

,M 

19  i 

4:40 
4.7 

11:08 
0.2 

17:02 
4.0 

23:12 
0.1 

A 

1 

Th  20 

1       1 

4:37 
•1.2 

10:52 
0.4 

16:52 
4.2 

28:10 
0.1 

S    20 

5:20 
4.7 

11:44 
0.2 

17:40 
4.2 

23:50 
0.0 

:Tu,20! 

5:27 
5.0 

11:55 
—0.1 

17:52 
4.2 

'e 

F    21 

5:20 
4.4 

11:37 
0.2 

17:37 
4.3 

28:53 
0.0 

M   21 

6:00 
4.9 

12:27 
-0.1 

18:22 
4.8 

W  21 

j 

OKK) 
0.0 

6:15 

5.2 

12:43 
-0.3 

18:3S 
4.4 

' 

S  '22! 

6:00 
4.6 

12:18 
0.1 

18:17 
4.4 

C  Tu  22 

0:28 
—0.1 

6:41 

5.1 

13:09 
-0.3 

19:02 
4.4 

§Th22 

0:53 
-0.2 

7:00 
5.4 

13:28 
-0.5 

19:25 
4.5 

1       S  1  23  , 

0:30 
—0.1 

6:37 

4.8 

12:57 
0.0 

18:57 
4.5 

W|23 

1:10 
—0.1 

7:23 
5.2 

13:50 
—0.4 

19:48 
4.4 

;  F   23 , 

1:30 
-0.2 

7:46 
6.5 

14:15 
-0.6 

20:12 
4.6 

:  0 1  INI  1  24  , 
1 

l:a'i 
—0.1 

7:12 
4.9 

13:35 
—0.2 

19:32 
4.5 

Th  24, 

1 

1:50 
-0.1 

8K)5 
5.3 

14:83 
-0.4 

20:28 
4.5 

'  S    24 

1 

2:18 
—0.3 

8:32 
6.5 

is.-oo 

-0.7 

21:00 
4.7 

1     '  Tu  25 

1       1 

1:40 
—0.1 

7:50 
6.0 

14:12 
—0.2 

20:08 
4.5 

^^    F    25 

2:31 
0,0 

8:48 
5.3 

15:19 
—0.4 

21:15 
4.4 

8'25' 

1            '             ' 

3:06 
—0.2 

9:-20 
.5.4 

15:49 
-0.7 

21:50 
4.7 

1       W  26 

'            1       1 

2:15 
0.0 

8:27 
5.0 

14:52 
—0.3 

20:47 
4.4 

8  ,  26  1 

3:15 
0.1 

9:32 

5.1 

16:05 
—0.4 

22:08 
4.4 

M   26 

3:55 
-0.1 

10:10 
5.2 

16:38 
—0.5 

22:42 
4.7 

Th  27' 

1      '       ; 

2:51 
0.1 

9:a5 
5.0 

15:34 
-0.2 

21:27 
4.3 

'S    27 

1       i 

4:03 
0.2 

10:20 
5.0 

16:65 
-0.3 

22:55 
4.8 

P  Tu:27' 

4:50 
0.0 

IIKK) 
4.9 

17:28 
-0.4 

23:37 
4.7 

F    28 

3:28 
0.2 

9:48 
4.9 

16:20 
—0.1 

22:12 
4.2 

m'28I 

j 

4:59 
0.3 

11:15 
4.7 

17:07 
—0.2 

23:f2 
4.3 

W  28 

1 

5:45 
0.2 

11:55 
4.7 

18:20 
-0.3 

,N|S  |29| 

4:15 
0.3 

10:36 

4.8 

17:10 
0.0 

23:04 
4.1 

■Tu  29' 

1 

6:00 
0.4 

12:10 
4.6 

18:44 
—0.1 

E  Th'29i 

0:84 
4.6 

6:51 
0.2 

12:54 
4.5 

19:17 
—0.3 

;    Isiso 

5:06 
0.5 

11:30 
4.6 

18:02 
0.1 

t   W  30 

■       1       1 

0:53 
4.4 

7:05 
0.4 

13:12 
4.4 

19:43 
—0.1 

F 

30, 

1:84 
4.7 

7:57 
0.2 

14:00 
4.3 

30:16 
—0.2 

c 

M  1  31 ' 

i 

0:02 
4.1 

6:07 
0.6 

12:27 
4.6 

19:02 
0.2 

1             1 
1             1 

1      . 

'  S 

31! 

2:34 

4.8 

9:08 
0.2 

15:00 
4.3 

21:15 
-0.2, 

h  day: 
koned 
lichis 
ilessa 

enoon  ' 
7  p.m. 
of  the 

1 

a 
frc 
2.i 

JXL 

(a 
eq 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  eac 
comoarlson  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  rec 
jm  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Sur\'ev  Charts  for  this  region,  and  wl 
\  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  ui 
inus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.:  0«>  is  midnight,  12k  ig  noon;  all  hours  less  than  12  are  in  the  for 
.  m.) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 Is  3:4* 

•,  new  moon;  3),  Ist  quar.;  O.  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  horth  or  south 
uator;  A,  P,  moon  in  apogee  or  perigee. 

PHILADELPHIA  (Chestnut  Street  Pier),  PENNSYLVANIA,  1904. 
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JANUARY. 

FEBRUARY.                           1 

MARCH.                               il 

c  Day of- 

o 

Time  and  Height  of  High  and 
LowWater. 

c 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

P3 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

W. 

Mo. 

W.  Mo. 

W. 

Mo. 

F 

t 

1 

7:00 
0.2 

12:01      19:43 
6.0        0.2 

9 

M      1 

1:05       8:32      13:27 
6.3     —0.2         6.2 

21:09 
—0.8 

H 

Tu 

1 

0:45 
5.3 

8:15 
—0.2 

18K)7 
6.0 

20:47  1 
—0.3 

n|  s 

2 

0:30 
5.1 

7:54      12:55 
0.0        6.1 

20:31 
0.0 

Tu    2 

2.00       9:27      14:20 
5.4     —0.3         6.2 

22:00 
-0.5 

W 

2 

1:36 
5.5 

9:10 
-0.5 

14:01 
6.1 

21:37  , 
—0.5  , 

0  s 

3 

1:25 
5.2 

8:49      13:46 
—0.1         6.2 

•  21:30 
-0.2 

W     3 

2M      10:20     15:11 
5.5     —0.4         6.2 

22:61 
—0.5 

E 

Th 

3 

2:27 

5.7 

10:01 
-0.6 

14:52 
6.0 

22:27 
-0.6 

P'M 

4 

2:18 
5.3 

9:42     14:88 
-0.2         6.8 

22522 
—0.4 

E 

Th    4 

3:42      11:13      16K)4 
5.5     -0.5         6.0 

23:41 

-0.6 

t^ 

4 

3:18 
6.7 

10:52 
-0.5 

15:44 
5.8 

23:18 
—0.5 

Tu 

5 

3:10 
5.8 

10:86     15:30 
-0.2         6.2 

23:13 

—0.4 

F      5 

4:31      12:06      16:66 
6.6     -0.4         6.7 

!  ^ 

5 

4:09 
5.7 

11:43 

--0.5 

16:86 
5.6 

W 

6 

4:W 
6.3 

11:80      16:22 
—0.2         6.0 

S      6 

0:81       6:22      12:68 
-0.6         5.4     —0.2 

17:47 
5.4 

1  8 

6 

0K)8 
-0.4 

4:69 
5.6 

12:34 
—0.3 

17:25 
6.3 

Th 

7 

0:as 

—0.4 

4:56      12:25 
5.2     -0.1 

17:15 
5.8 

S      7 

1:22       6:16      13:51 
—0.3         6.8         0.0 
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5.3 

21:39 
—0.3 

s 

M 

m 

2:07 
5.9 

9:52 
-0.2 

14:36 
4.9 

21:58 
—0.1 

Th 

30 

3.-08 
5.7 

10:52 
0.0 

15:38 
4.7 

22:58  1 
0.2  1 

1 

Tu.  31 

2:51 
5.9 

th  their  ti 
ther  it  is 
gs  on  the 
Iter,  add 
tract  it. 
W.;  0«»  is 
n  diminis 
quar.;  E, 

10:36 
-0.2 

15-21 
4.8 

•22:42 
0.0 

The  tid 
a  comparlft 
from  Mean 
2.6  feet  bel 
minus  (— ) 

The  til 
(a.m.),all 

#,  new 
1  equator;  A 

efl  are  placed  in  the  order  of  oc( 
on  of  consecutive  heights  will  i 
Low  Water,  which  is  the  datui 
ow  mean  sea  level.    To  rind  the 
sign  in  before  the  height,  in  wh 
ne  used  is  Eastern  Standard,  75 
greater  are  in  the  afternoon  (p.i 
moon;  ^.  Ist  quar.;  Q,  full  n 
.  P,  mwjn  in  apogee  or  perigee. 

'urr 
Qdl( 

QOf 

de 
ich 

h  n 

n.) 

loor 

enc€ 
jate 
sou 
pth( 
case 
leric 
and 

,wi 
whe 
ndin 
)f  we 

sub 
lian 
whe 

3d 

mes  on  the  first  line  ai 
high  or  low  water.    Tl 
Coast  and  Geodetic  S 
the  tabular  height  to 

midnight,  12»»  is  noon; 
hed  by  12  give  the  time 
moon  on  the  equator 

nd 
leh 
urv 
the 

all 
^af 

heig 
eigh 
eye 

SOUl 

hou 
ten 

S,n 

htsc 
ts,  ii 
hart 
idln 

rs  le 
loon 
aoon 

>n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
s  for  this  region,  and  which  is 
gs  given  on  the  chart,  unless  a 

ss  than  12  are  in  the  forenoon 
for  instance.  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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1 

JU 

LY. 

dHeifhtofHighand 
Low  Water. 

AUGUST. 

It  of  High  and 
ater. 

SEPTEMBER. 

S 

Day of— 

Time  an 

c 

8 

E 

Day of— 
W   Mo. 

Ml    1 

Time  and  HeigJ 

1 

Dayof- 

Time  and  Height  of  High  and 
Low  water. 

W 

Mo. 

W 

Mo. 

F 

1 

8:49 
5.6 

11:30 
0.0 

16:18 

4.8 

28:38 
0.3 

4:86 
5.3 

12:11 
0.3 

17:01 
5.0 

.    .    . 

1 

;Th 

1 

1 

0:41 
0.6 

6:28 
5.0 

12:59 
0.6 

17:50 
5.8 

S 

2 

4:30 
5.5 

12:09 
0.1 

16:59 

4.8 

Tu    2 

0:31 
0.6 

5:19 
5.2 

12:53 
0.4 

17:44 
5.1 

C    F 

2 

1:28 
0.7 

0:15 
4.8 

13:47 
0.5 

18:41 
5.3 

A 

fS 

3 

0:20 
0.5 

5:10 
5.4 

12:48 
0.2 

17:37 
4.8 

W     3 

1:16 
0.7 

6:01 
6.0 

18:86 
0,5 

18:26 
5.2 

s 

3 

2:22 

0.8 

7:08 
4.7 

14:41 
0.6 

19:88 
5.8 

£ 

M 

4 

1K)6 
0.6 

5:54 
5.2 

13:29 
0.4 

18:20 
4.9 

c 

Th    4 

2:00 
0.7 

6:50 
4.8 

14:22 
0.5 

19:16 
6.2 

N 

s 

4 

3:21 
0.8 

8:08 
4.6 

15:40 
0.6 

20:39 
5.3 

^JTu 
1 

5 

1:52 
0.7 

6:39 
5.0 

14:14 
0.4 

19:05 
5.0 

f1   5 

2:53 
0.8 

7:40 
4.7 

15:13 
0.6 

20:11 
6.8 

Ml   5 

4:22 
0.7 

9:11 
4.7 

16:44 
0.5 

21:42 
6.4 

Iw 

6 

2:89 

0.8 

7:26 
4.8 

15:02 
0.4 

19:55 
5.1 

S      6 

3:51 
0.8 

8:86 
4.7 

16:10 
0,6 

21:10 
5.4 

Tu    6 

5:25 
0.6 

10:15 

4.8 

17:46 
0.4 

22:48 
5.6 

jTh    7 

3:30 
0.8 

8:18 
4.7 

15:52 
0.5 

20:49 
5.2 

IS  '    7 

4:51 
0.8 

9:38 
4.7 

17:09 
0.4 

22:10 
5.5 

W 

7 

6:25 
0.3 

11:16 
5.1 

18:48 
0.2 

■  28:41 
5.7 

!  F      8 

4:26 
0.8 

9:18 
4.7 

16:45 
0.5 

21:46 
5.4 

N 

M     8 

5:52 
0.6 

10:40 
4.8 

18:08 
0.3 

23:09 
5.7 

Th 

8 

7:22 
0.1 

12:13 
5.4 

19:46 
0.0 

:  :  :i 

S      9 

5:24 
0.7 

10:10 

4.8 

17:39 
0.4 

22:40 
5.6 

Tu    9 

«:51 
0.4 

11:40 
5.0 

19:07 
0.2 

P 

• 

F 

9 

0:87 
6.9 

8:15 
-0.2 

13^)7 
5.6 

20:41  , 
-0.3; 

S    10 

j 

6:21 
0.6 

11:06 
4.9 

18:34 
0.8 

23:35 
5.8 

AV   10 

0:05 
5.9 

7:47 
0.1 

12:86 
5.2 

20:03 
—0.1 

£ 

S 

10 

1:32 
6.0 

9:07 
—0.4 

13:58 
5.8 

21:32  ! 
—0.4 

N  M    11 

7:17 
0.4 

12:02 
6.0 

19:29 
0.2 

• 

Th  11 

1:00 
6.1 

8:40 
—0.1 

13:30  ' 
6.4 

20:69 
-0.2 

S 

11 

2:23 
6.0 

9:58 
—0.5 

14:48 

6.8 

22.-24 
-0.5 

iTu  12 

0:29 
6.0 

8:11 
0.1 

12:58 
5.1 

20:22 
0.0 

P 

F    12 

1:51 
6.2 

9:32 
-0.8 

14:23 
5.5 

21:52 
—0.4 

M   12 

3:14 
5.9 

10:49 
-0.5 

15:38 
5.8 

23:14 
-0.5  1 

;• 

j 

W   13 

1:20 
6.2 

9:04 
0.1 

13:50 
5.2 

21:15 
—0.1 

S    13 

2:44 
6.2 

10:22 
-0.6 

16:18 
6.6 

22:46 
-0.4 

Tu  13 

4:04 
5.7 

11:39 
-0.5 

16:29 

5.8 

'p 

Th  14 

2:11 
6.2 

9:6S 
-0.3 

14:48 
5.8 

22:08 
—0.2 

E 

S    14 

3:37 
6.0 

11:11 
-0.6 

16:02 
5.6 

23:37 
—0.4 

W  1 14 

0:06 
—0.4 

4:56 
5.4 

12:31 
—0.3 

17:21 
5.6  1 

F   15 

3:01 
6.2 

10:45 
-0.3 

15:86 
5.8 

28K)1 
—0.2 

M    15 

4:27 

5.8 

12:02 
—0.5 

16:54 
5.5 

Th  15 

1:00 
-0.2 

5:50 
6.1 

13:25 
-0.2 

18:15 
5.5 

S  !l6 

3:53 
6.0 

11:35 
-0.4 

16:25 
5.3 

23:55 
-0.1 

Tu  16 

1 

0:27 
-0.3 

6:17 
5.5 

12:52 
-0.3 

17:45 
5.4 

3) 

F 

16 

1:56 
0.0 

6:41 
4.8 

14:20 
0.8 

19:11 
5.3 

E,  S    17 

4:45 
5.8 

12:26 
-0.3 

17:16 
5.2 

1- 

W   17 

1:21 
-0.1 

6:11 
6.2 

18:46 
—0.2 

18:42 
5.3 

8 

S 

17 

2:55 
0.2 

7:46 
4.6 

15:16 
0.4 

20:09 
5.2  , 

M 

18 

0:50 
0.0 

5:40 
5.5 

13:18 
—0.3 

18:10 
5.2 

Th  18 

2:20 
0.1 

7:10 
4.9 

14:46 
0.0 

19:40 
5.2 

s 

18 

3:56 
0.3 

8:45 
4.5 

16:15 
0.6 

21:08  i 
5.2  1 

D.Tii 

19 

1:46 
0.1 

6:35 
6.3 

14:11 
—0.1 

19:06 
5.2 

F    19 

3:21 
0.2 

8:12 
4.7 

15:46 
0.1 

20:40 
5.2 

M 

19 

4:54 
0.3 

9:45 
4.5 

17:12 
0.6 

22:04 
5.1  1 

W 

20 

2:42 
0.2 

7:83 
5.0 

15:07 
0.0 

20:05 
5.2 

S 

S    20 

1 

4:24 
0.4 

9:14 
4.5 

16:43 
0.2 

21:40 
5.2 

Tu  20 

5:48 
0.3 

10:38 
4.6 

18:06 
0.6 

22:57 
6.2 

Th 

21 

3:45 
0.3 

8:35 
4.8 

16:09 
0.1 

21:07 
5.2 

S    21 

5:25 
0.4 

10:14 
4.5 

17:89 
0.2 

22:38 
6.2 

W 

21 

6:37 
0.3 

11:28 
4.7 

18:55 
0.3 

28:46 
5.2 

1  F 

22 

4:48 
0.4 

9:37 
4.6 

17:08 
0.1 

22:07 
5.3 

:M   22 

6:21 
0.4 

11:09 
4.5 

18:84 
0.2 

23:30 
5.3 

Th  22 

7:20 
0.2 

12:12 
4.9 

19:40 
0.4 

:  :  : 

j« 

23 

5:50 
0.4 

10:37 
4.6 

18:04 
0.2 

28:03 
5.4 

Tu  23 

7:12 
0.3 

11:59 
4.6 

19:23 
0.2 

A 

F   23 

0:30 
5.3 

8:06 
0.2 

12:62 
5.0 

20:21 
0.2 

s!is 

24 

6:48 
0.3 

11:32 
4.6 

18:57 
0.1 

23:55 
5.5 

W  24 

0:16 
5.4 

7:58 
0.2 

12:44 
4.7 

20:08 
0.1 

g 

S|24 

1:11 
6.8 

8:44 
0.2 

13:29 
5.2 

21:00 
0.2 

M 

25 

7:40 
0.2 

12:23 
4.6 

19:45 
0.1 

o 

Th  25 

0:59 
5.5 

8:38 
0.1 

18:26 

4.8 

20:49 
0.2 

S  '25 

1:48 
5.8 

9:18 
0.2 

14:06 
6.3 

21:38 
0.2 

Tu 

26 

0:42 
5.6 

8:27 
0.1 

18:10 
4.6 

20:31 
0.1 

A 

F   26 

1:40 

5.5 

9:14 
0.1 

14:01 
4.9 

21:26 
0.1 

M,26 

2:23 
5.3 

9:51 
0.3 

14:40 
5.4 

22:15 
0.3 

0 

W 

27 

1:25 
5.6 

9:09 
0.1 

13:51 
4.7 

21:13 
0.2 

S    27 

2:17 
5.5 

9:62 
0.1 

14:87 
5.1 

22:04 
0.2 

Tu 

27 

3:00 
6.2 

10:28 
0.3 

15:13 
6.5 

22:62 
0.4 

Th 

28 

2:05 
5.6 

9:48 
0.0 

14:30 

4.8 

21:53 
0.2 

E 

S    28 

2:M 
5.4 

10:29 

0.2 

15:13 
6.2 

22:41 
0.3 

W 

28 

3:38 
5.1 

11:06 
0.4 

15:66 
6.6 

23:31 
0.6 

F 

29 

2:44 
5.6 

10:22 
0.0 

15:08 

4.8 

22:30 
0.2 

M    29 

3:30 
5.3 

11:02 
0.2 

16:50 
5.3 

23:20 
0.4 

Th  29 

4:18 
5.0 

11:46 
0.5 

16:37 
5.6 

.    .    .  1 
.    .    .  1 

A 

S 

30 

3:21 
5.6 

10:58 
0.1 

15:45 
4.9 

23:09 
0.3 

Tu  30 

4:09 
5.2 

11:40 
0.4 

16:32 
6.3 

F   30 

1 

0:16 
0.6 

5:02 
4.9 

12:80 
0.6 

17:23  i 
5.5  , 

s 

31 

S-.58 
5.5 

11:84 
0.2 

16:22 
5.0 

23:50 
0.4 

W  1  31 

0:02 
0.5 

4:48 
6.1 

12:18 
0.4 

17:11 
5.4 

1 

1 

1 

'        The  tW 
a  compaiifl 
from  Hear 
2.6  feet  bel 
minus  (-) 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water,  which  is  the  datum  of  Noundi 
ow  mean  sea  level.    To  And  the  depth  of  w 
sign  Is  before  the  height,  in  which  case  su 

th  their  times  on  the  first  line  and  helsrhts  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
ngs  on  the  Coast  and  Geodetic  Survey  Char 
ater,  add  the  tabular  height  to  the  soundin 
btract  it. 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
8  for  this  region,  and  which  is 
ifs  given  on  the  chart,  unless  a 

The  til 
{ji.ni.),all 

ae  used  la  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m)  and  whei 

W.;  0»>  is  midnight,  12»«  is  noon;  all  hours  le 
1  diminished  by  12  gives  the  times  after  noc»n 

9S  than  12  are  in  the  forenoon 
;  for  Instance,  15:47  is  3:47  p.m. 

equator;  A 

rmoon:  ]),  Ist  quar.;  Q,  full  moon;  (^,  3(1 
,  P,  moon  In  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the  . 

-  -     - 
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I 

OCTOBER. 

fhand 

NOVEMBER. 

— 

DECEMBER. 

s 

Day of— 
W.  Mo. 

TimeandHeiffhtofHi« 
Low  Water. 

Day of— 
W.JMo. 

Time  and  Height  of  Hig 
LowWater. 

hand 

19:62 
5.1 

B  JDayof- 
S    W.  |Mo. 

Time  and  Height  of  High  and 
LowWater. 

N 

7|7 

1:06 
0.6 

5:50" 
4.7 

13:21 
0.5 

18:16 
6.4 

Tu    1 

2:38 
0.4 

7:26      15:03 
4. 6         0. 6 

E 

Th    1 

8:15 
0.2 

8:10 

4.8 

16:46 
0.4 

20:36 
4.9 

<L 

S     2 

2:00 
0.5 

6:45 
4.6 

14:17 
0.5 

19:11 
6.8 

W|    2 

3:36 
0.4 

8:28      16K)4 
4.7         0.6 

20:66 
5.1 

P 

F      2 

4:14 
0.3 

9:12 
5.0 

16:49 
0.4 

21:39 

4.8 

M     3 

2:57 
0.5 

7:44 

4.6 

16:19 
0.5 

20:13 
6.2 

Th    3 

4:36 
0.3 

9:30      17:06 
4.9         0. 3 

21:56 
6.1 

8      3 

5:14 
0.2 

10:12 
5.2 

17:51 
0.2 

22:42 

4.8 

Tu    4 

3:58 
0.5 

8:47 
4.6 

16:23 
0.4 

21:15 
6.2 

E 

F 

4 

5:33 
0.2 

10:30      18:06 
6.2         0.1 

22:67 
5.2 

§      4 

6:15 
.0.3 

11:10 
5.4 

18:51 
0.1 

23:40 
4.9 

W|    5 

4:59 
0.4 

9:50 

4.8 

17:25 
0.4 

22:18 
5.3 

P 

S 

5 

6:31 
0.0 

11.27      19.-06 
6.4     -0.1 

23:56 
5.2 

M     5 

1 

7:09 
0.2 

12K» 
5.6 

19:47 
-0.1 

.  .  . ! 

Th    6 

5:69 
0.2 

10:50 
5.1 

18:26 
0.1 

•23:17 
5.6 

S      6 

7:30 
-0.2 

12:22      20K)1 
5. 7     —0. 3 

• 

Tu    6, 

t 

0:35 
4.9 

8:01 
0.1 

12:66 
5.8 

20:40 
—0.2 

F      7 

6:55 
-0.1 

11:46 
5.4 

19:21 
—0.2 

•   m'    7 

0:63 
6.3 

8:22      13:15 
—0.  4         5. 8 

20:55 
—0.4 

W     71 

1:26 
4.9 

8:51 
0.0 

13:45 

5.8 

21:30 
—0.3 

P 

E 

S      8 

0:13 
5.6 

7:48 
—0.3 

12:40 
5.7 

20:17 
— O.i 

TU|    8 

1:45 
6.2 

9:12      14:04 
-0.2         5.9 

21:46 
-0.5 

S 

Th    8 

2:16 
4.9 

9:39 
0.0 

14:81 
6,9 

22:18 
—0.4 

• 

S     9 

1:08 
5.6 

8:42 
—0.5 

13:33 
.5.^ 

21:10 
-0.6 

W     9 

2:35 
5.2 

10:01      14:52 
-0.2         5.9 

22:36 
-0.5 

F^9, 

3K)3 

4.8 

10:25 
0.0 

15:17 
6.8 

23K>4 
-4).  4 

M   10 

2:01 
5.6 

9:36 
—0.5 

14:27 
5.9 

22:04 
—0.6 

s  Th'  10 

1 

3:25 
5.0 

10:49      15:40 
-0. 2         5. 8 

28:26 
-0.4 

8    10 

3:49 

4.8 

11:11 
0.1 

16KX2 
6.7 

28:48 
—0.3 

Tu  11 

2:54 
5.5 

10:26 
-0.6 

15:16 
5.9 

22:55 
—0.6 

F    11 

4:14 
4.9 

11:37      16:29 
—0. 1         6. 7 

S    11 

4:36 
4.7 

11:67 
0.2 

16:46 
6.6 

W   12 

3:45 
5.3 

11:15 
-0.5 

16:05 

5.8 

23:46 
-0.5 

8    12 

0:15 
—0.3 

5:03      12:26 
4.8     -0.1 

17:16 
6.5 

M  12! 

0:81 
—0.2 

5:20 
4.7 

12:44 
0.2 

17-.82 
5.3 

Th  13 

4:35 
5.1 

12:05 
-0.4 

16:.>1 
5.7 

.    .     . 

S    13 

IKM 
-0.2 

6:64      13:16 
4.6         0.3 

18:06 
5.3 

!Tu  13 

1 

1:16 
—0.1 

6K)6 
4.6 

18:81 
0.4 

18:20 
5.1 

S 

F    14 

0:39 
-0.4 

5:28 
4.9 

12:66 
-0.2 

17:46 
6.5 

^    M    14 

1:52 
0.0 

6:43      14:09 
4.5         0.4 

18:58 
5.1 

^   \V   14 

2K)0 
0.1 

6:49 
4.6 

14:20 
0.6 

19:07 
5.0 

S    15 

1:32 
-0.2 

6:21 
4.7 

13:50 
0.0 

18:39 
5.3 

Tu  15 

2:42 
0.1 

7:32      Ibm 
4. 5         0. 4 

19:61 
5.0 

E  Th  15 

2:44 
0.2 

7:3.-> 
4.7 

1.5:11 
0.7 

19:56  1 
4.H 

2) 

S    16 

2:26 
0.0 

7:16 
4.5 

14:45 
0.1 

19:35 
5.1 

W   16 

3:30 
0.2 

8:21      15:56 
4.6         0. 4 

20:45 

4.8 

F    16 

3:32 
0.4 

8:24 
4.8 

16:00 
0.6 

20:46 
4.7 

M   17 

3:21 
0.1 

8:11 
4.5 

15:41 
0.3 

20:30 
6.0 

A 

Th  17 

4:19 
0.3 

911      16:46 
4. 7         0. 4 

21:35 

4.8 

8    17! 

4:20 
0.4 

9:14 
5.0 

16:50 
0.6 

21:36 
4.6 

Tu  18 

4:15 
0.2 

9:06 
4.5 

16:38 
0.3 

2127 
6.0 

E 

F    18 

6:10 
0.5 

10:00      17:&5 

4.8         0.5 

22:25 

4.8 

S  '18 

6K)9 
0.4 

lOKM 
5.2 

17:43 
0.6 

22:28 
4.6 

W  19 

5:a5 
0.5 

9:57 
4.6 

17:31 
0.6 

22:20 
6.0 

S    19 

5:56 
0.3 

10:48      18:23 
5. 1         0. 4 

23:11 
4.8 

M    19 

5:56 
0.3 

10:.M 
.5.4 

18:85 
0.5 

23:18 

4.7 

A  Th  20 

1       , 

5:5.5 
0.5 

10:46 
4.7 

18:20 
0.6 

23:10 
5.0 

S    20 

6:40 
0.3 

11:31      19:09 
5.3         0.4 

23:66 

4.8 

Tu  20 

6:4.^ 
0.3 

11:43 
5.6 

19:25 
0.3 

fi    F    21 

6:45 
0.5 

11:35 
4.9 

19:06 
0.4 

23:53 
5.0 

M   21 

7:2-2 
0.3 

12:15      19:55 
5. 5         0. 2 

W  1  21 

1 

0:08 

4.8 

7:33 
0.2 

12:80 

5.8 

20:14 
0.2 

1  8  1  22 

7:25 
0.4 

12:15 
5.1 

19:50 
0.2 

•     •     • 

O 

Tu  22 

0:40 
4.9 

8:04      12:58 
0. 3         5. 7 

20:39 
0.2 

& 

Th  22 

0:57 
4.9 

8:21 
0.2 

13:14 
6.0 

21:02 
0.0 

S    23 

0:34 
5.0 

8:04 
0.3 

12:54 
5.3 

20:28 
0.1 

W   23 

1:24 
4.9 

8:17      13:40 
0.2         5.8 

21:24 
0.1 

F    23 

1:45 
5.0 

9:10 
0.1 

6.0 

21:50 
—0.1 

O   M   24 

i       1 

1:14 
5.0 

8:40 
0.1 

13:31 
5.4 

21K)6 
0.1 

Th  24 

2:07 
4.9 

9:80      14:26 
0. 2         5. 9 

22:09 
0.0 

8    24 

2:35 
5.0 

9:59 
0.0 

14:54 
6.0 

22:38 
—0.2 

Tu  25 

1:.52 
5.0 

9:17 
0.3 

14:09 
5.6 

21:45 
0.1 

N 

F    25 

2:54 
4.9 

10:16      15:10 
0.2         5.9 

22:56 
0.0 

S25 

3:25 
5.0 

10:49 
0.1 

15:42 
6.9 

23:27 
0.2 

w'26 

2:32 
5.0 

9:56 
0.3 

14:48 
5.7 

22:29 
0.2 

S    26 

3:41 
4.9 

ll:a3      15:.57 
0. 3         6. 8 

23:44 
0.1 

M   26 

4:15 
5.0 

11:40 
0.1 

16:33 
5.7 

Th  27 

3:14 
4.9 

10:36 
0.3 

15:30 
5.  7 

23:12 
0.2 

!  S    27 

4:30 

4.8 

11:54      16:47 
0. 3         5. 6 

P  Tu,27 

0:16 
-0.2 

5:05 
5.0 

12:85 
0.2 

17:25 

5.0 

F    28 

3:58 
4.9 

11:21 
0.3 

16:14 
5.7 

23:59 
0.3 

M  28 

0:33 
0.1 

620      12:48 
4.8         0.3 

17:40 
5.4 

W   28 

1:07 
-0.1 

5:57 
4.9 

13:31 
0.2 

18^21 
6.2 

N 

8    29 

4:44 
4.8 

12:09 
0.4 

17:03 
5.6 

Tu  29 

1^25 
0.1 

6:14      13:46 
4. 7         0. 4 

18:36 
.5.2 

E  Th  29 

2:00 
-0.1 

6:68 
4.9 

14:29 
0.3 

19:1S 
5.0 

' 

S    30 

1 

0:48 
0.3 

5:34 
.     4.7 

13:01 
0.5 

17:56 
5.4 

(C 

W  30 

2:19 
0.2 

7:10      14:46 
4.7         0.4 

19:36 
o.O 

F    30 

2:;V5 
0.0 

7:.52 
5.0 

15:29 
0.3 

20:18 
4.8  1 

C    M   31 

1:41 
0.4 

6:28 
4.6 

14:00 
0.5 

18:52 
5.2 

8  ,31 

1 

3:.>4 
0.2 

8:.53 
5.1 

16:88 
0.4 

21.-22 
4.6 

The  tides  are  placed  in  the  order  of  occurrence,  wi 
a  comparison  of  consecutive  heights  will  indicate  whet 
from  Mean  Low  Water,  which  in  the  datum  of  soundir 
2.6  feet  below  mean  sea  level.     To  find  the  depth  of  w 
minus  (-)  nign  is  before  the  height,  in  which  case  sub 

th  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day;  : 
her  it  is  high  or  '  ow  water.    The  heights,  inlfeet  and  tenths,  are  reckoned 
igs  on  the  Owist  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
ater.  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
tract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian 
(a.  m.),all  greater  are  in  the  afternoon  (p.  m.)  and  wh< 

W.;  0»»  is  midnight.  12«>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
?n  diminished  by  12  give  the  timen  after  noon:  for  instance,  16:47 18  8:47  p.  m.  | 

#.  new  moon:  j).  1st  quar.:  Q,  full  moon;  (£,  3d  < 
equator;  A,  P,  moon  in  apogee  or  perigee. 

:iuar.;  E, 

moon  on  the  equator;  N.  8,  moon 

farthest  north  or  south  of  the  } 
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1 

JANUARY. 

;h  and 

~ 

FEBRUARY. 

- 

MARCH. 



1 

'i 

1 

Day  of— 

Time  and  Height  of  Hij 
LowWater. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W. 

Mo. 

1 

W. 

Mo. 

1 

F       1 

0:18 
-0.2 

6:54      13:12 
8.1     —0.8 

19:17 
2.4 

9 

M 

1:46 
—0.5 

8:17 
8.2 

14.80 
-0.5 

20:41 
2.7 

P 

o 

Tu 

1:82 
-0.5 

8:00 
8.1 

14.-07 
—0.5 

20:23  ' 
2.9  1 

N '  S      2 

1:10 
-0.3 

7:42      14:00 
3.2     -0.4 

-0:07 
2. .-) 

Tu 

2 

2:38 
-0.5 

9:06 
8.2 

15:17 
-0.5 

21:82 

2.8 

W 

2 

2:24 
-0.5 

8:50 
8.1 

14:64 
—0.6 

21:12  i 
3.11 

C    S      3 

2K)0 
-0.4 

8:31      14:50 
3.2     —0.5 

20:57 
2.6 

W 

3 

8:82 
-0.5 

9:66 
8.1 

16:05 
—0.6 

22:22 
2.9 

£ 

Th 

3 

8:17 
—0.6 

9:39 
3.0 

15:40 
-0.6 

22:03  1 
3.0 

I'   M     4 

2:58 
—0.4 

9:21      15:87 
3.2     -0.5 

21:47 
2.0 

E 

Th 

4 

4:28 

—0.5 

10:46 
8.0 

16:55 
—0.5 

28:16 

2.8 

F 

4 

4:08 
—0.5 

10:27 
2.9 

16:27 
-0.5 

22:53  ' 
3.0  ^ 

Tu    5 

3:44 
—0.4 

10:18      16:2-. 
3.1     -0.5 

22:42 

F 

5 

5:18 
—0.3 

11:37 
2.8 

17:43 
-0.4 

i^ 

5 

-0.4 

11:15 
2.7 

17:16 
—0.4 

23:46  : 
2.9 

W     (5 

4:40 
-0.3 

11:02      17:15 
2.9     —0.4 

23:35 

2.7 

s 

6 

0:11 
2.8 

6:16 
-0.2 

12:82 

2.6 

18:34 
—0.3 

'  s 

6 

5:52 
-0.2 

12:07 
2.5 

18:04 
-0.2 

Th     7 

5:3(3 
-0.2 

11:56      18:08 
2.8     —0.4 

S'    7 

1:10 
2.7 

7:15 
0.0 

18:82 
2.4 

19:30 
—0.2 

;m 

7 

0:40 

2.8 

6:48 
0.0 

13:(M 
2.8 

19:00 
—0.1 

K,  F      8 

0:34 
2.7 

6:85      12:55 
—0.1         2.6 

19:01 
-0.3 

^ 

M     8 

2:10 
2.7 

8:17 
0.1 

14:83 
2.2 

20:27 
—0.1 

C  Tu 

8 

1:40 
2.7 

7:48 
0.1 

14:05 
2.2 

19:57 
0.0 

C 

8  .    9 

1:86 
2.7 

7:38      18»7 
0.0         2.4 

10:rs 
-0.2 

Tu    9 

3:12 
2.7 

9:30 
0.2 

15:42 
2.2 

21:l\s 
0.0 

s  w 

9 

2:45 
2.C 

8:56 
0.8 

15:14 
2.1 

21:00 
0.1  1 

S    10 

2:38 
2.7 

8:46      15K)2 
0.1         2.8 

20:54 
-0.1 

W   10 

4:18 
2.7 

.  10S4 
0.2 

16:48 
2.1 

22:32 
0.0 

,Th;io 

i 

3:46 
2.6 

10:00 
0.3 

16:20 
2.1 

22:08  1 
0.2 

M    11 

3:41 
2.7 

9.54      16:11 
0.1         2.2 

21:57 
-0.1 

s 

Th  11 

5:17 
2.7 

11:87 
0.2 

17:60 
2.2 

23:30 
0.0 

i  F  ill 

1 

4:47 
2.5 

11:00 
0.3 

17:22 
2.2 

28:a5 
0.2  1 

Tu  12 

4:42 
2.8 

11:00      17:12 
0.1         2.2 

22-54 
-^.1 

F    12 

6:08 
2.7 

12:27 
0.2 

18:40 
2.2 

•    •    • 

8  Il2 

5:42 
2.5 

11:51 
0.2 

18:12 
2.2 

23:57  I 
0.1  ; 

,W   13 

5:87 

2.8 

12:00      18:12 
0.1         2.2 

23:52 

—0.1 

8    13 

0:20 
0.0 

6:67 
2.7 

13:12 
0.1 

19:27 
2.3 

1  S    13 

6:80 
2.5 

12:85 

0.1 

18:67 
2.3 

iTh  14 

1 

6:30 
2.9 

12:52      19:04 
0.1         2.3 

!  Sil4 

1:08 
0.0 

7:40 
2.7 

18:48 
0.0 

20:07 
2.3 

A    M    14 

0:44 
0.1 

7:12 
2.6 

13:18 
0.0 

19:85 
2.4 

^  ;  F    15 

0:40 
—0.1 

7:17      13:87 
2.9         0.0 

19:50 
2.3 

A  :  M  1 15 

1 

1:49 
0.0 

8:17 
2.7 

14:24 
0.0 

20:44 
2.3 

Tu  15 

1:25 
0.0 

7:60 
2.6 

18:47 
0.0 

20:10 
2.4 

S    16 

1:27 
—0.1 

8:01      14:17 
2.8         0.0 

20:32 
2.3 

•  Tu'  16 

2:27 
0.0 

8:61 
2.6 

14:55 
0.0 

21:14 

2.4 

;  ^^' :  1^ 

2K)2 
00 

8:21 
2.5 

14:20 
-0.1 

20:40 
2.5 

•    S    17 

2:10 
0.0 

8:40      14:52 
2.8         0.0 

21:10- 
2.3 

iW   17 

8:00 
0.1 

9:20 
2.5 

15:26 
-0.1 

21:44 
2.4 

|Thl7 

2:36 
—0.1 

8:52 
2.5 

14:62 
-0.1 

21:10  i 
2.6  ; 

M    18 

2:50 
0.0 

9:17      15:27 
2.7     -0.1 

21:44 
2.2 

,Th  18 

3:85 
0.0 

9:52 

2.5 

16KX) 
-0.1 

22:14 
2.4 

F 

18 

8:10 
—0.1 

9:22 

2.5 

15:25 
-0.1 

21.42 

2.6  i 

A;TU   19 

8:26 
0.1 

9:50      15:59 
2.6     —0.1 

22:17 
2.2 

E    F    19 

4:10 
0.0 

10:22 
2.5 

16:34 
-0.1 

22:50 
2.5 

8 

19 

8:46 
—0.1 

9:,V> 
2.5 

16:00 
-0.1 

22:20 
2.7 

W   20 

4:02 
0.2 

10:20      16:31 
2.5     -0.1 

22:49 
2.3 

;  8  '20 

4:48 
0.0 

10:57 
2.4 

17:18 
—0.1 

28:27 
2.5 

IS 

20 

4:25 
—0.1 

10:30 
2.4 

16:35 
—0.1 

22:56 
2.7 

|Th  21 

4:38 
0.2 

10:55      17:08 
2.4     —0.1 

23:27 
2.3 

iS>l 

5:33 
0.0 

11.37 
2.3 

17:50 
-0.1 

M 

21 

5:10 
^0.1 

11:10 
2.4 

17:17 
—0.1 

23:48 
2.6 

k'f    22 

5:17 
0.2 

11:27      17:17 
2.3         0.0 

1  :^i  1 22 

0:14 
2.5 

6:21 
0.1 

12:21 
2.3 

18:36 
0.0 

Tul22 

5:57 
0.0 

11:57 
2.3 

18:06 
0.0 

S    23 

0:07 
2.3 

6:02      12:10 
0.2         2.3 

18:28 
0.0 

Tu  23 

1:06 
2.5 

7:17 
0.1 

18:14 
2.1 

19:2S 
0.0 

W :  23 

0:37 
2.6 

6:52 
0.0 

12:51 
2.2 

19:00 
0.0 

S    24 

0:52 
2.4 

6:52      12:56 
0.2         2.2 

19:12 
0.0 

:3),W   24 

2:0r> 
2.5 

8:17 
0.1 

14:15 
2.1 

20:28 
0.0 

N  Th  24 

1.85 

2.6 

7:54 
0.1 

18:54 
2.2 

20:a5 
0.1 

D   M    25 

1:46 
2.4 

7:48      13:48 
0.2         2.2 

20:04 
0.0 

Th  25 

3:08 
2.6 

9:22 
0.1 

15:23 
2.1 

21:82 
0.0 

F    25 

2:42 
2.5 

8:57 
0.1 

15K)5 
2.2 

21:12 
0.0 

,Tu  26 

2:42 
2.5 

8:50      14:47 
0.2         2.1 

21:00 
0.0 

N    F    2(5 

4:12 
2.7 

10:30 
0.1 

16:83 
2.2 

22:37 
—0.1 

,  8    26 

8:50 
2.6 

10:04 
0.0 

16:19 
2.3 

22:20 
-0.1 

I W  1  27 

3:41 
2.6 

9:52      15:52 
0.1         2.1 

21:rvS 
0.0 

1  8    27 

5:15 
2.8 

11:31 
—0.1 

17:89 
2.3 

28:39 
—0.2 

fS    27 

1 

4:57 
2.7 

11:06 
—0.1 

17:21 
2.5 

23:25  ' 
—0.2 

Th  28 

4:40 
2.7 

10:55      16:57 
0,0         2.2 

22:.>7 
—0.1 

Sl28 

6:15 
2.9 

12:27 
^.2 

18:87 
2.5 

M   28 

5:57 

2.8 

12:03 
—0.2 

18:20 
2.7 

:  :  : 

N  ;  F  i  29 

5:38 
2.9 

11:56      17:58 
—0.1         2.3 

2:i:rv> 
-0.2 

M,29 

0:37 
—0.4 

7:08 
3.0 

18:20 
-0.4 

19:32 
2.7 

P  Tu  29 

0:25 
—0.3 

6:53 
2.9 

12:56 
-0.4 

19:14  ' 
2.9 

B  iSO 

6:32 

3.0 

12:.'i0      18:57 
-0.3         2.4 

E  W  30 

1:20 
—0.5 

7:44 
2.9 

13:46 
-0.5 

20:03 
3.0 

S    31 

0:52 
-0.4 

7:20      13:40 
3.1     -0.4 

^ed  in  the  ord« 
seeutive  heigh 
ter,  which  is  th 
sea  level.    To  1 
fore  the  heigh 

19:50 
2.6 

O  Thi  31 

1 

2:12 
—0.6 

m  the  sec 
1  feet  and 
s  for  this 
gs  given  ( 

8:33 
2.9 

14:30 
^0.5 

20:52 
3.1 

h  day;  | 
koned 
lich  is 
ilessa 

a 

fn 

1.: 
m 

Theti<3 
["omparis 
^m  Mean 
J  feet  bel 
inus  (— ) 

les  are  pla 
on  of  con 
LowWa 
ow  mean 
sign  is  be 

er  of  occurrenc 
ji  will  indicate 
e  datum  of  sou 
Ind  the  depth 
t,  in  which  case 

B,Wi 

whe 

ndii 

ol  w 

sub 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Th 
igs  on  the  Coast  and  Geodetic  S 
ater,  add  the  tabular  height  to 
tract  it. 

nd  heights  c 
le  heignts,  ii 
un'ey  Chart 
the  soundin 

ond  line  of  eac 
tenths,  are  rec 
region,  and  wl 
)n  the  chart,  ui 

Thetli 

(a.m.),  all 

ne  uj»ed  is  Eastern  Standard,  75lh  meridian 
greaterarein  the  afternoon  (p.  m.)  and  whei 

W.;  0«»  is  midnight.  12»»  is  noon;  all  hours  1 
1  diminished  by  12  give  the  times  afternoon 

ess  than  12  are  in  the  forenoon  | 
;  for  instance,  15:47  is  3:47  p.  m.  ] 

1        #.  neM 
1  equator;  A 

rmoon;  J 
,  P,  moon 

,  1st  quar.;  Q.  'uH  moon;  C»  3d  q 
in  apogee  or  perigee. 

oar.;  E,  moon  on  the  equator;  N,  S.  moon 

farthest  north  or  south  of  the  I 
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APRIL. 

MAY. 

JUNE. 

5 

Day of— 

Time  and  Height  ol  High  and 
Low  Water. 

c  Dayof- 

Time  an 

d  Height  of  High  and 
Low  Water. 

9:60      15:38      22K)6 
2.6    —0.3          3.0 

i  ^^**^'^^7l  Time  and  Height  of  High  and 
1  1  W.  Mo.;                 Low  Water. 

5 

W.  |Mo. 

S 

W.  Mo. 

FJX 

3:01 
—0.5 

9:21 
2.9 

15:15 
-0.5 

21:40 
3.1 

8 

1 

3:82 
-0.4 

W     1 

4:40 
-0.1 

11:00 
2.3 

16:45 
0.1 

23:12 
2.6 

s  i  2 

3:49 
—0.5 

10:08 
2.8 

16:01 
—0.4 

22.-29 
3.0 

M 

2 

4:18 
—0.3 

10:34 
2.5 

16:22 
—0.2 

22:52 
2.9 

Th    2 

6:22 
0.0 

11:46 
2.2 

17:30 
0.2 

28:57 
2.4 

S  1   3 

4:39 
-0.3 

10:64 
2.6 

i5i^ 

28:20 
2.9 

S 

Tu    3 

6:04 
-0.1 

11:22 
2.3 

17:10 
0.0 

23:41 
2.7 

F     3 

6:07 
0.0 

12:86 
2.2 

18:20 
0.8 

Ml    4 

o:28 
—0.2 

11:44 
2.4 

17:37 
-0.1 

.    .    . 

W     4 

5:51 
0.0 

12:13 
2.2 

18:00 
0.1 

S      4 

0:40 
2.3 

6:62 
0.1 

13:27 
2.1 

19:11 
0.4 

Tu    5 

0:12 
2.8 

6:21 
0.0 

12:38 
2.3 

18:80 
0.0 

Th    5 

0:32 
2.5 

6:42 
0.1 

13:10 
2.1 

18:56 
0.3 

A 

8     5 

1:28 
2.2 

7:38 
0.1 

14:18 

2.1 

t»:05, 
0,4! 

s   W     6 

1:07 
2.6 

7:15 
0.1 

13:37 
2.2 

19:28 
0.2 

F     6 

1:27 
2.3 

7:34 
0.2 

14:07 
2.1 

19:55 
0,4 

c 

M     6 

2:20 
2.1 

8:27 
0.2 

15:10 
2.2 

21:03  i 
0.4 

cC  Th    7 

2:07 
2.4 

8:14 
0.2 

14:42 
2.1 

20:29 
0.8 

C 

S  '   7 

2:'22 
2.2 

8:26 
0.2 

15:07 
2.1 

20:56 
0.4 

E 

Tu    7 

8:14 
2.1 

9:16 
0.2 

16:00 
2.3 

22:00 
0.3 

F     8 

3:10 
2.3 

9:16 
0.3 

15:47 
2.1 

21.32 
0.3 

A 

S,   8 

1 

3:20 
2.2 

920 
0.2 

16:02 
2.2 

21:52 
0.4 

\V     8 

4K)7 
2.1 

10:06 
0.1 

16:46 

2.5 

22:50  1 
0.2 

1  S      9 

4:10 
2.3 

10:17 
0.3 

16:46 
2.2 

•22:88 
0.3 

M     9 

4:16 
2.2 

10:12 
0.2 

16:62 
2.3 

22:48 
0.3 

Th    9 

6:00 
2.1 

10:55 
0.1 

17-.32 
2.6 

28:42 
0.1 

A  !  S  1 10 

5:05 
2.3 

11:05 
0.2 

17:86 
2.3 

28:26 
0.2 

Tu  10 

5:06 
2.2 

10:58 
0.1 

17:35 
2.4 

28:86 
0.2 

F    10 

6:48 
2.2 

11:41 
0.0 

18:18 
2.8 

M  ■  11 

5:54 
2.4 

11:60 
0.1 

18-20 
2.4 

•    •    ; 

£ 

W  11 

1 

5:52 
2.2 

11:42 
0.1 

18:15 
2.5 

S    11 

0:28 
-0.1 

6:36 
2.3 

12:28 
-0.1 

19:00 
2.9 

.  Tu  12 

1       1 

0:13 
0.1 

6:37 
2.4 

12:30 
0.0 

18:67 
2.6 

Th  12 

0:18 
0.1 

6:34 
2.3 

12:-25 
0.0 

18:52 

2.7 

'  S    12 

1:16 
—0.2 

7:21 
2.3 

13:12 
-0.2 

19:-i3 
3.0 

E   W'l3 

l:^ 
0.0 

7:15 
2.4 

13:07 
0.0 

19:31 
2.6 

F   13 

1:00 
—0.1 

7:11 
2.3 

13:04 
-0.1 

19:30 

2.8 

•  ;M   13 

2:00 
—0.8 

8.06 
•2.4 

13.57 
—0.2 

20:28 
3,1 

'Th  14 

1:30 
—0.1 

7:48 
2.5 

13:42 
-0.1 

20:02 
2.7 

S    14 

1 

1:42 

—0.2 

7:49 
2.4 

13:42 
—0.2 

20H)8 
2.9 

N 

Tu  14 

2:45 
—0.4 

8:50 
2.6 

14:43 
-0.3 

21:14 
3.1 

•  '  Fil5 

2:10 
—0.1 

H:22 
2.5 

14:17 
—0.1 

20:37 
2.7 

• 

S    15 

i 

2:22 

—0.3 

8:28 
2.4 

14:22 
—0.2 

20:48 
3.0 

W  15 

8:22 
—0.4 

9:86 
2.5 

16:82 
-0.3 

22.00 
8.0 

1  S  ,16 

2:46 
—0.2 

8:55 
2,5 

14:60 
-0.2 

21:12 
2.8 

M   16 

1 

3:04 
-0.3 

9:t>8 
2.4 

15:02 
-0.2 

21:30 
3.0 

Th  16 

4:18 
-0.4 

10:26 
2.6 

16:24 
—0.2 

22:.50 
•2,9 

'  S|17 

3:24 
-0.2 

9:30 
2.5 

15:27 
-0.2 

21:60 
2.8 

N 

Tu  17 

3:49 
-0.3 

9:.V2 
2.4 

15:46 
-0.2 

22:16 
2.9 

P 

F   17 

5:08 
—0.4 

11:20 
2.5 

17:18 
-0.1 

23:42 

•2.S 

iM   18 

!       1 

4:06 
—0.2 

10:09 
2.4 

16X>7 
-0.2 

22:36 

2.8 

W  18 

4:35 
-0.3 

10:38 
2.4 

16:35 
-0.1 

23:08 

2.8 

S    18 

6K)0 
-0.3 

12:19 
2.5 

18:17 
-0.1 

Tu'l9 

4:51 
-0.2 

10:52 
2.4 

16:52 
-0.1 

23:20 

2,8 

Th  19 

5:25 
-0.3 

11'.30 
2.4 

17.-27 

— q.i 

23:.57 
2.7 

8    19 

0:42 
2.6 

6:64 
—0.2 

13:19 
•2.6 

19:-20 
0.0 

N  WI20 

i 

6:40 
-0.2 

11:40 
2.3 

17:42 
0.0 

:  ;  : 

FJ20 

6:17 
-0.2 

12:28 
2.3 

18:28 
0.0 

1   >i   20 

1:42 
2.6 

7:60 
—0.2 

14:25 
2.6 

20:28 
0.0 

JTh  21 

1 

0:14 
2.7 

6:32 
-0.1 

12:37 
2.3 

18:42 
0.0 

1  S    21 

0:66 
2.6 

7:13 
-0.1 

18:33 
2.4 

19:81 
0.1 

Tu  21         2:48 

8:48 
-0.1 

16:29 
2.7 

2137 ; 

0.1  1 

3)  f;22 

1:15 
2.6 

7:32 
0.0 

18:42 
2.2 

19:47 
0.1 

J 

S!22 

2:00 
2.6 

8:14 
—0.1 

14:48 
2.4 

20:46 
0.0 

|AV   22!       8:66 
!                          2.3 

9:48 
-0.1 

16:80 
2.8 

22:44 
0.0' 

^    23 

1 

2:20 
2.5 

8:34 
0.0 

14:65 
2.3 

20:67 
0.1 

M   23 

3:10 
2.4 

9:14 
—0.1 

15:47 
2.5 

21:54 
0.0 

Th  23 

6:00 
2.3 

10:47 
-0.1 

17:29 
2.9 

23:47 
0.0 

1  S  ,  24 

3:30 
2.5 

9:40 
0.0 

16:04 
2.4 

22:07 
0.0 

£ 

Tu  24 

4:18 
2.4 

10:15 
—0.1 

16:50 
2.7 

23:02 
—0.1 

F   24 

i 

6:00 
2.3 

11:43 
-0.2 

18:23 
3.0 

,  M   25 

4:37 
2.5 

10:40 
—0.1 

17:07 
2.0 

•23:13 
-0.2 

W  25 

5:21 
2.4 

11:13 
—0.2 

17:46 
2.9 

S    25 

0:44 
—0.1 

6:56 
2.4 

12:36 
—0.2 

19:13 
3.0 

P '  Tu  26 

1 

5:40 
2.6 

11:37 
-0.2 

18:04 
2.8 

•     •    • 

Th  26 

OKK) 
-0.2 

6:18 
2.5 

12:05 
-0.2 

18:38 
3.0 

S|26 

1:88 
-0.1 

7:46 
2.4 

13:25 
—0.2 

20:00 
3.0 

E   Wi27 

0:12 
-0.3 

6:37 
2.7 

12:31 
-0.3 

18:67 
8.0 

F   27 

0:55 
-0.2 

7:11 
2.5 

12:56 
—0.3 

19:28 
3.1 

S 
0 

Ml  27 

2:17 
-0.1 

8:82 
2.4 

14:11 
-0.2 

20:44  1 
3.0; 

Th  28 

1:07 
—0.4 

7:27 
2.7 

18:20 
—0.4 

19:47 
3.1 

S    28 

1:45 
—0.3 

8:00 
2.5 

13:43 
—0.3 

20:15 
3.1 

Tu  28 

8:00 
—0.1 

9:15 
2.3 

14:55 
-0.1 

21:27 
2.9 

O    F 

29 

1:57 
-0.5 

8:14 
2.7 

14.-06 
-0.4 

20:32 
3.1 

O 

S    29 

2:32 
-0.3 

8:47 
2.5 

14:30 
—0.3 

21:01 
3.1 

W  ,  29         3 :38 
1              —0.1 

9:58 
2.3 

15:39 
0.0 

•22:06 
2.7 

.  1 

30 

2:45 
-0.5 

2.7 

14:52 
—0.4 

21:20 
3.1 

8 

M   30 

Tu  31 

8:17 
— 1>.3 

3:59 
.  —0.2 

y:G2 
2.4 

10:15 
2.4 

15:15 
—0.2 

16:00 
—0.1 

21:46 
2.9 

22r28 
2.8 

Th  30 

1 

4:16 
-0.1 

10:87 
2.8 

16:20 
0.1 

22:44 

•2.6 

The  tid 

I  a  comparis 

from  Mean 

1.3  feet  be] 

miniw  (  — ) 

The  tin 
(s.m.),all 

•,  neiw 
equator;  A 

ea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

Low  Water,  which  is  the  datum  of  sounding 
ow  mean  sea  level.    To  find  the  depth  of  m 
Nign  in  before  the  height,  in  which  case  »ub 
ae  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  ( p.  m.)  and  whe 

moon:  }),  1st  quar.;  O.  fwH  moon;  (^,  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
ther  it  i.*<  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
fHon  the  Coast  and  Geo<ietic  Survey  Charts  of  this  region,  and  which  is 
ater,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 

tract  it. 

W.:  0"  is  midnight.  12>«  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
n  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 
luar.:  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the  • 
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j- 

JULY. 

'hand 

AUG 

UST. 

dHeightof  High  and 
Low  Water. 

11:52      17:48      28:66 
2.3         0.2         2.3 

SEPTE 
Time  an 

MBER. 

itof  High  and 
'ater. 

c 
9 

Day of— 

Time  and  Height  of  His 
Low  Water. 

c  Day  of— 

a  w.  Mo. 

Time  an 

§ 

Day  of— 

a  Heigh 
LowW 

W.  Mo. 

W.  Mo. 

f'i 

4:53 
0.0 

11:19 
2.2 

17:00 
0.2 

23:20 
2.4 

£ 

m'  1 

5:S2 
0.0 

Th     1 

1 

0:00 
2.2 

6:18 
0.0 

12:42 
2.5 

18:52 
0.1 

S      2 

6:80 
0.0 

11:54 
2.2 

17.42 
0.8 

28:57 
2.8 

Tu 

2 

6:10 
0.0 

12:^ 
2.4 

18:32 
0.2 

c 

F 

2 

0:50 
2.2 

7:04 
0.1 

13:37 
2.6 

19:50 

0.2 ; 

A    S     3 

6:11 
0.0 

12:88 
2.2 

18:26 
0.3 

W 

3 

0:36 
2.2 

0.1 

18:23 
2.4 

19:25 
0.2 

S 

3 

1:45 
2.1 

8:00 
0.1 

14:87 
2.5 

20:52  ' 
0.2  p 

,E    M     4 

1 

0.87 
2.2 

6:62 
0.1 

13:24 
2.2 

19:16 
0.4 

(C|Th 

4 

1:24 
2.1 

7:40 
0.1 

14:17 
2.4 

20:24 

0.2 

y 

1» 

4 

2:62 
2.1 

9:04 
0.1 

16:42 
2.6 

21:57  ' 
0.1 

C  Tu    5 

1:21 
2.1 

7:37 
0.1 

14:14 
2.3 

20:10 
0.4 

F 

5 

2:22 
2.1 

8:35 
0.1 

15:15 
2.5 

21:26 
0.2 

!M 

5 

4:01 
2.2 

10:07 
0.0 

16:47 
2.7 

28:00 
0.0 

W     6 

2:12' 
2.1 

8:25 
0.1 

15:06 
2.4 

21:09 
0.8 

S 

6 

3:22 
2.1 

9:32 
0.0 

16:15 
2.0 

22:28 
0.1 

Tu 

6 

6:10 
2.3 

11:12 
-0.1 

17:47 
2.8 

23:58 
-0.2  - 

Th     7 

3:08 
2.0 

9:17 
0.1 

15:58 
2.5 

22:07 
0.2 

s 

7 

4:28 
2.1 

10:82 
0.0 

17:12 
2.7 

23:28 
0.0 

1  W 

7 

6:10 
2.6 

12:10 
-0.3 

18:42 
2.9 

;  ;   ; . 

F      8 

4:10 
2.1 

10:11 
0.0 

16:51 
2.6 

23:02 
0.1 

N    M 

8 

5:38 
2.2 

11:30 
0.1 

18K)8 
2.9 

Th 

8 

0:50 
-0.8 

7:04 
2.7 

13.-07 
—0.4 

19:34  i 
3.0 

S  '    9 

5K)5 
2.1 

11:04 
0.0 

17:42 
2,8 

23:56 
0.0 

Tu 

9 

0:24 
—0.2 

6:30 
2.4 

12:27 
—0.3 

19:06 
8.0 

P 

• 

F 

9 

1:41 
-0.6 

7:56 
2.9 

14:00 
—0.6 

20:25 
3.1 

S    10 

6:04 
2.2 

11:55 
-0.1 

18:38 
2.9 

W 

10 

1:16 
—0.3 

7:25 
2.5 

18:22 

-0.4 

19:53 
8.1 

E     S 

10 

2:29 
—0.5 

8:45 
8.0 

14:62 
—0.6 

21:12 
3.0 

NjM   11 

0:48 
-0.2 

6:53 
2.3 

12:46 
-0.2 

19:22 
8.1 

•  Th 

11 

2:05 
—0.4 

8:15 
2.7 

14:14 
-0.5 

20:42 
8.1 

IS 

11 

3:17 
-0.6 

9:35 
8.1 

15:41 
-0.6 

22:00 

2.9  1 

Tu  12 

1:38 
-0.3 

7:43 
2.4 

18:37 
^.8 

20:08 
8.1 

1*    F    12 

2:.52 
—0.5 

9:a5 
2.8 

15:05 
—0.5 

21:31 
8.1 

M 

12 

4:02 
-0.5 

10:26 
8.1 

16:82 
-0.6 

22:50 
2.8 

•  |aV  13 

2:27 
-0.4 

8:33 
2.5 

14:27 
—0.1 

20:59 
3.1 

S  113 

1 

3:40 
-0.6 

9:58 
2.9 

15:57 
-0.5 

22.20 
8.0 

Tu 

13 

4:48 
—0.4 

11:16 
3.0 

17:25 
-0.3 

23:40 
2.6 

I*  Th  14 

8:12 
-0.5 

9:22 
2.6 

15:18 
—0.4 

21:47 
8.1 

E    S  jl4 

4:26 
^0.5 

10:47 
2.9 

16:60 
-0.4 

28:10 
2.8 

W 

14 

6:40 
—0.8 

12:12 
2.9 

18:20 
—0.1 

.     .     . 

F    15 

4.00 
-0.6 

10:18 
2.7 

16:12 
-0.4 

22:37 
8.0 

31   15 

6:15 
—0.5 

11:40 
2.9 

17:46 
-0.8 

Th 

15 

0:36 
2.4 

6:82 
-0.2 

13:10 
2.8 

19:20 
0.0 

S    16 

4:49 
-0.6 

11:06 
2.7 

17:06 
-0.8 

23:27 

2.8 

Tu!  16 

0:01 
2.7 

6:05 
-0,3 

12:87 

2.8 

18:44 
-0.1 

D 

F 

16 

1:37 
2.2 

7:30 
0.0 

14:12 
2.6 

20:24 
0.2 

I*:   s;i7 

5:40 

-0.4 

12:01 
2.7 

18:02 
-0.2 

li   W  17 

0:58 
2.5 

7:00 
—0.2 

13:87 
2.8 

19:46 
0.0 

8    S 

17 

2:45 
2.2 

8:85 
0.1 

15:19 
2.6 

21:30 
0.2 

M   18 

0:22 
2.7 

6:80 
-0.3 

13:00 
2.7 

19:03 
—0.1 

Th'l8 

2:00 
2.3 

7:57 
—0.1 

14:42 
2.7 

20:54 
0.2 

S 

18 

3:55 
2.2 

9:40 
0.1 

16:22 
2.5 

22:33 
0.2 

J    Tu  19 

1:20 
2.5 

7:25 
—0.2 

14:02 

2.7 

20:09 
0.0 

f|i9 

3:08 
2.2 

9:00 
0.0 

15:46 
2.7 

22:02 
0.2 

M 

19 

4:57 
2.2 

10:46 
0.1 

17:20 
2.5 

23:30 
0.2 

W  20 

2:25 
2.3 

8:22 
—0.1 

15:06 
2.7 

21:17 
0.1 

8    S  '20 

4:19 
2.2 

10:02 
0.0 

16:50 
2.7 

28:07 
0.2 

Tu 

20 

5:55 
2.3 

11:44 
0.1 

18:16 
2.0 

;  ;   ; 

Th  21 

3:82 
2.2 

9:25 
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OCTOBEB. 

NOVEMBER. 

, 

"1 

DECEMBER.                            1 

a  .Dnyof— 

HillW  tiTt* 

I  lUiRht  M  nigh  und 

1                  Timeanr 

1  Height  ol  High  and 
l^w  IVater. 

8-22      14:50      21:03 
0.1         2.4         0.0 

1 

5? 

Day  of— 

Time  and  Height  of  High  and 
Low  Water.                 ' 

,S 

W.  M(j. 

»    W.  Mo. 

Tu    1 

2:20 
2.3 

W. 

Mo. 

I 

N 

S 

1 

0:25 
2.2 

6:32 
0.1 

13:05 
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19:22 
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0.1 

W     2 

3:27 
2.4 

9:32 
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JANUARY. 

jhand 

FEBRUARY. 

Time  and  Height  of  High  and 
Low  Water. 
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-0.1 

5:43 
2.6 

12:11 
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23:17 
0.0 

1  S    25 

5:45 
3.0 

12:88 
0.0 

18:22 
2.6 

p 

Tu  26 

1 

4:36 

2.8 

11:18 
0.0 

17:07      28:42 
2. 7         0. 0 

Th 

26 

5:12 
3.0 

12:00      17:44 
—0. 1         2. 6 

S    26 

0:89 
0.0 

6:87 
8.0 

13:24 
-0.1 

19:13 
2.5 

E 

W|27 

5:34 
2.9 

12:15 
—0.1 

18:06    .     .     . 
2.8    ..     . 

!f 

27 

0:10 
0.0 

6:06      12:52 
3.1      -0.2 

18:40 
2.7 

s    M    27 

1:80 
0.0 

7-25 
3.1 

14:11 
-0.2 

20:01 
2.6 

Th28 

-0.1 

6:28 
3.1 

13:10       19:00 
—0. 3          2. 9 

|S'28 

1:01 
-0.1 

6:57      18:42 
3. 2      -0. 2 

19:31 
2.7 

^   Tu  28 

2:18 
0.0 

8^2 
3.1 

14:67 
-0.2 

20:45 
2.6 

o 

F 

29 

1:25 
—0.2 

7:19 
3.2 

14:00      19:51 
—0. 4          2. 9 

O    S    29 

1:51 
-0.1 

7:4,)      14:30 
3.2     -0.3 

20:19 
2.7 

W  29 

3K)4 
0.0 

8:66 
3.0 

15:40 
-0.2 

21:28 
2.7 

[ 

S 

30 

2:13 
-0.2 

8:08 
3.3 

14:50      20:40 
-0.4          2.9 

«    M   30 

I       1 

2:38 
-0.1 

8:38      16:18 
3.2     -0.3 

21:06 
2.7 

Th  30 

8:51 
0.0 

9:89 
8.0 

16:22 
—0.1 

22:10  ' 
2.7 

1 

Tu  31 

3:26 
-0.1 

th  their  t 
ther  it  is 
ngs  on  th« 
ater.  add 
tract  it. 
W.;0»'iHi 
n  diminis 
uar.:  E., 

9:20      16:03 
3.1     -0.2 

21:62 
2.7 

1      '       1 

i 

n  the  second  line  of  each  day  1 

9  for  this  region,  and  which  is  , 
's  given  on  the  chart,  unless  a 

»  than  12  are  in  the  forenoon 
for  instance.  16:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 

Th 

acorn 

1  from  3 

1  1.4  fee 

minus 

1         Th 

(a,m.) 

1        *• 
1  equate 

etid 
E)ari8 
lean 
tbel 
(-) 
e  tir 
,  all 
nei« 
>r;  A 

les  are  placed  in  the  order  of  oc< 
on  of  consecutive  heights  will  i 

Low  Water,  which  is  the  datui 
ow  mean  sea  level.    To  find  the 

sign  is  before  the  height,  in  wh 
ne  used  is  Eastern  Standard.  75t 
greater  are  in  the  afternoon  (p.  i 
rmoon;  J,  1st  quar.;  Q,  full  m 
,  P,  moon  in  apogee  or  perigee. 

!urrence,  wi 
Qdleate  whe 
n  of  soundii 
depth  of  w 
ich  case  sub 
h  meridian 
n. )  and  whe 
Don;  C.Sdq 

mes  on  the  first  line  a 
high  or  low  water.    Th 
^  Toast  and  Geodetic  js 
the  tabular  height  to 

nidnight:  Vl^  is  noon: 
hed  by  12  give  the  time 
moon  on  the  equator 

nd  heights  o 
e  height.s.  in 
urvey  Chart 
the  sounding 

all  hours  le: 

»s  after  noon; 

N,  S,  moon 

' 

- 

— 

—  - 

- 
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JULY. 

AUGUST. 

SEPTEMBER.                           1 

a  iDayof-i 
S  j  W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

a  Day  of— 
S   w.  !mo. 

Time  and  Heiffht  of  High  and 
Low  water. 

'^ 

Day 

w. 

of- 
Mo. 

1 

Time  and  Heisht  of  High  and 
Low  Water. 

'     '  F'    1] 

4:86 
0.1 

10:22 
2.9 

17H)4 
—0.1 

22:53 
2.7 

EM      1 

6:24      11:07 
0.2        2.8 

17:44      23:34 
0.1         2.9 

Th 

6:13 
0.2 

11:63 
2.7 

18:16 
0.8 

,     1  S      2 

i     1 

5:20 
0.2 

2.8 

17:45 
0.0 

28:88 
2.7 

Tu    2 

6M      11:46 
0.2         2.7 

18:21    .    .    . 
0.2    .    .    . 

(L 

F      2 

0:22 
8.0 

7:02 
0.2 

12:89 
2.6 

19:01 
0.8 

V     3 

6K>4 
0.3 

11:44 

2.8 

18:25 
0.1 

W     3 

0:15       6:49 
2.9         0.3 

12:27      18:59 
2.7         0.3 

S  -    3 

1:13 
2.9 

7:57 
0.3 

18:81 
2.5 

19:57 
0.4 

EM     4 

0:16 
2.7 

6:48 
0.3 

12.-25 
2.7 

19K)6 
0.2 

C  Th    4 

0:59       7:88 
2.9        0.3 

18:12      19:42 
2.6         0.3 

N 

S      4 

2:09 
2.9 

8:68 
0.3 

14:29 
2.6 

21:08 
0.4 

<£  Tu    6 

0:57 
2.7 

7:88 
0.4 

18K)8 
2.6 

19:48 
0.8 

F 

5 

1:49       8:32 
2.9        0.3 

14:02      20:81 
2.5         0.4 

M     5 

3:10 

2.8 

9:69 
0.3 

15:84 
2.5 

22:12 
0.3 

W     6 

1:42 
2.8 

8:22 
0.4 

13:54 
2.5 

20:81 
0.8 

I  S 

6 

2:42       9:29 
2.9        0.3 

14:58      21.30 
2.5         0.4 

Tu 

6 

4:13 
2.9 

11K)1 
0.2 

16:89 
2.6 

23:17 
0.2 

Th    7 

1 

2:80 

2.8 

9:13 
0.4 

14:44 
2.5 

21:18 
0.4 

1  s 

7 

3:88      10:28 
2.9        0.2 

16:00      22:82 
2.5         0.3 

W 

7 

5:16 
3.0 

11:59 
0.1 

17:42 
2.7 

:  :  : 

!  F     8| 

8:20 

2.8 

10:07 
0.3 

15:36 
2.4 

22K)8 
0.3 

N  M|    8 

1 

4:88      11:28 
8.0         0.1 

17:02      23:34 
2,5'       0.2 

Th 

« 

0:17 
0.0 

6:16 
3.1 

12:53 
-0.1 

18:41 
2.9 

S      9 

4:12 
2.9 

11:02 
0.2 

16:83 
2.5 

23:02 
0.8 

Tu:   9 

5:88      12:24 
8.0         0.0 

18:08    ,    .     . 
2.7    ..    . 

P 

1 

F     9 

1:13 
-0.2 

7:12 
8.2 

13:45 
-0.2 

19-.85 
3.1 

S    10 

5:06 
3.0 

11:57 
0.1 

17:80 
2.5 

23:57 
0.2 

wjio 

0:3M       6:35 
0.0        3.1 

18:19       19:02 
-0.1          2.8 

E 

S    10 

2:13 
—0.4 

8:04 
3.2 

14:84 
-0.8 

20:27 
8.2 

'N   M   11 

6«1 
3.1 

12:49 
—0.1 

18:27 
2.6 

•  Th'  11 

1:81        7:30 
-0.1         3.2 

14:10      19:57 
— 0.£         3.0 

8    11 

1 

8:00 

— G.4 

8:55 
8.2 

15:28 
-0.4 

21:18 
8.3 

,      Tu  12 

1 

0:52 
0.1 

6:55 
3.2 

13:41 
-0.2 

19:28 
2.7 

P    F   12 

2:25       8:23 
-0.2         8.3 

14:59      20:49 
-0.3         3.1 

M   12 

3:51 
—0.4 

9:45 
3.2 

16:12 
-0.3 

22K>8 
8.3 

•  W   13 

1:47 
0.0 

7:48 
3.3 

14:32 
-0.2 

20:16 
2.8 

S    13 

3:18       9:16 
—0.3         3.3 

15:48      21:41 
-0.4         3.2 

Tu  13 

4:44 
-0.4 

10:35 
3.0 

-0.2 

28:00 
3.2 

P  Th  14 

2:40 
-0.1 

8:40 
3.3 

1551 
^.3 

21:08 
2.9 

E    8    14 

4:11      10:06 
-0.3         3.2 

16:38      22:32 
—0.3         3.2 

W|14 

5:38 
-0.3 

11:27 
2.9 

17:.>4 
—0.1 

23:52 
3.1 

F    15 

8:34 
-0.1 

9:81 
3.8 

16:10 
—0.3 

22:01 
3.0 

M   15 

5KM      10:56 
-0.3         8.1 

17.-27      23:24 
—0.2         3.2 

Th  15 

6:84 
-0.1 

12:19 
2.7 

18:50 
0.0 

•    •     •  1 

S  !l6 

4:28 
-0.1 

10:24 
3.2 

17:00 
-0.3 

22:58 
8.0 

Tu  16 

6:00     11;48 
-0.2         2.9 

18:19    .    .     . 
— 0.1    .    .     . 

1> 

F 

16 

0:46 
8.0 

7:32 
0.0 

18:17 
2.5 

19:48 
0.1 

|E    S    17 

5:23 
-0.1 

11:16 
8.1 

17:61 
-0.2 

23:46 
8.0 

})    W  17 

0:12       6:57 
3. 1     -0. 1 

12:42      19:14 
2.7         0.0 

S 

S 

17 

1:44 

2.8 

8:33 
0.1 

14:17 
2.4 

20:51 
0.2 

M  18; 

6r20 
—0.1 

12:08 
2.9 

18:48 
—0.1 

Th 

18 

1:12       7:57 
8.0        0.1 

13:38      20:11 
2.6         0.1 

8    18 

2:43 
2.7 

9:33 
0.2 

15:19 
2.4 

21:51 
0.2 

i  Tu  19 

0:40 
8.0 

7:19 
0.0 

13:02 
2.7 

19:87 
0.0 

F 

19 

2:10       8:.59 
2.9         0.2 

14:39      21:12 
2.4         0.2 

M   19 

3:43 
2.6 

10:80 
0.2 

16:19 
2.4 

22:49 
0.2 

1      ^^'20 

1:36 
2.9 

8:20 
0.1 

14.-00 
2.6 

20:84 
0.1 

s    S    20 

8.-08      10K)1 
2.8         0.2 

15:43      22:12 
2.4         0.2 

Tu20 

1 

4:40 
2.6 

11:22 
0.2 

17:14 
2.4 

23:42 

0.2  1 

1      Th  21 

2:34 
2.9 

9:22 
0.1 

15:00 
2.5 

21:32 
0.1 

J* 

21 

4K»      10:58 
2.7         0.2 

16:45      28:10 
2.3         0.2 

VV  21 

5:82 

2.6 

12:10 
0.1 

18:01 
2.5 

1         ^22; 

8:32 
2.9 

10:24 
0.2 

16:04 
2.4 

22:31 
0.1 

M 

22 

5:(M     11:52 
2. 7         0. 1 

17:41     .     .     . 
2.4    ..    . 

Th'22 

0:29 
0.1 

6:18 

2.7 

12:54 
0.1 

^:42  1 
/2.6  1 

S    23 

4:80 
2.9 

11:22 
0.1 

17:05 
2.4 

23:28 
0.1 

|Tu23 

0:03       5:57 
0.1         2.8 

12:40      18:30 
0.1          2.5 

A 

F   23 

1:12 
0.0 

7:00 
2.7^, 

13:33.-  19:19 
.^^0:0         2.7  , 

S    S   24 

5:26 
2.9 

12:14 
0.1 

18:02 
2.4 

.    .    . 

W 

24 

0:53       6:46 
0.1         2,8 

18:25      19:15 
0.0         2.6 

2 

S    24 

1:68 
0.0 

7:38 
2.8 

14.-09 
0.0 

19:.55 
2.9 

M  25 

0:22 
0.1 

6:18 
2.9 

18.-04 
0.0 

18:53 
2.5 

O  Th  25 

1:88       7:28 
0.0         2.9 

14:07      19:53 
-0.1         2.7 

8   25 

2:80 
-0.1 

8:14 
2.8 

14:48 
0.0 

20:30 
3.0  , 

Tu:26i 

1 

1:13 
0.0 

7:07 
2.9 

18:52 
-0.1 

19:40 
2.6 

Ai  F   26 

1 

2:21        8:08 
0.0         2.9 

14:46      20:80 
-0.1         2.8 

M   26 

8K)6 
—0.1 

8:49 
2.9 

15:17 
0.0 

21:06 
3.0  ' 

O,  W;27' 

2:00 
0.0 

7:62 
3.0 

14:34 
-0.1 

20:23 
2.6 

1  S  !27 

2:59       8:46 
0.0         2.9 

15:20      21H)6 
-0.1         2.8 

Tu|27 

3:42 
0.0 

9:25 
2.9 

15:61 
0.1 

21:43 
3.1 

Th  28 

2:44 
0.0 

8:84 
3.0 

15:16 
-0.1 

21.-02 
2.7 

E ;  S   28 

1 

3:36       9:22 
0.0         2.9 

15:63      21:41 
0.0         2.9 

W  28 

4:21 
0.0 

10:03 
2.8 

16:28 
0.2 

22:22  1 

3.1! 

F   29i 

1            '      ) 

8-27 
0.0 

9:14 
3.0 

16:58 
-0.1 

21:40 
2.7 

1  M   29 

4:12       9:57 
0.0         2.9 

16:28      22:17 
0.0         3.0 

Th  29 

6:02 
0.0 

10:43 
2.8 

17:01 
0.2 

23:04 
3.0 

A    8    301 

4:07 
0.1 

9:68 
2.9 

16:30 
—0.1 

22:18 
2.8 

Tu30 

4:50      10:32 
0.1         2.8 

17:02      22:51 
0.1         3.0 

F   30 

5:46 
0.1 

11:22 
2.7 

17:48 
0.3 

23:51 
3.0  , 

S    31  i        4:46      10:30      17:07 

;          0.1         2.9         0.0 

The  tides  are  placed  in  the  orde 
a  comparison  of  consecutive  height 
from  Afean  Low  Water,  which  is  t 
1.4  feet  below  mean  sea  level.    To  t 
mlnxia  (— )  sign  is  before  the  height 

22:55 

2.8 

W  31 

6:29     11:11 
0.1         2.8 

th  their  times  on 
her  it  is  high  or 
nga  on  the  Coiust 
Iter,  add  the  tab 
tract  it. 

17:37      23:37 
0.2         3.0 

1 
! 

r  of  occurrence,  wi 
swill  indicate  whe 
^le  datum  of  soundi 
ind  the  depth  of  we 
,  in  which  case  sub 

the  first  line  and 
low  water.    The  h 
and  Geodetic  Sur 
ular  height  to  the 

heights  0 
eights,  ir 
rey  Char 
soundinj 

n  the  .«econd  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
ts  in  this  region,  and  which  in  ' 
f.s  given  on  the  chart,  nnle.Hs  a 

The  time  used  is  Eastern  Standard,  75th  meridian 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  whe 

W.;  0»»  is  midnight,  12h  is  noon;  all  hours  le 
Q  diminished  by  12  give  the  times  after  noon 

s.s  than  12  are  in  the  forenoon  1 
;  for  instance,  15:47  is  3:47  p.  m.  ' 

•.new 
equator;  A, 

moon:  }),  Ist  quar.:  Q,  full  m 
P,  moon  in  apogee  or  perigee. 

oon:  ([. 

3d  < 

luar.;  E,  moon  on  the  equator; 

N, 

S,  m 

loon 

farthest  north  or 

south  of  the 

24290—03- 
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'!_ 

c 

8 

NOVEMBER. 

It  of  High  and 
ater. 

DECEMBER 

[ 

t  of  High  and 
ater. 

= 

Day  cif— 

Time  An 

dHjfightMfHighanH 

Day of— 

Time  and  Heigh 
LowM 

c 

8 

E 

Day of— 

Time  and  Heigh 
Low\\ 

1^ 

\\\  Mo, 

1 . 

W.  Mo. 
Tu     1 

W. 

Th 

Mo. 

1 

N 

S 

1 

6:85 
0.2 

12:14 
2.6 

18:35 
0.4 

1:'22 
2.8 

8:08 
0.3 

13:54 
2.6 

20:33 
0.3 

2:08 
2.7 

8:44 
0.2 

14:40 
2.8 

•21:24 

0.2 ; 

c 

s 

2 

0:43 
2.9 

7:30 
0.2 

13:08 
2.6 

19:36 
0.4 

W     2 

2:23 
2.7 

9:08 
0.8 

14:68 
2.7 

21:41 
0.2 

P 

F 

2 

8:06 
2.6 

9:48 
0.2 

15:41 
2.9 

22:28 
0.1 

M 

3 

1:42 

2.8 

8:30 
0.3 

14:09 
2.5 

20:46 
0.4 

Th    3 

8:28 
2.7 

10:09 
0.2 

16:01 

2.8 

22:44 
0.1 

S 

3 

4K)8 
2.6 

10:42 
0.1 

16:89 
8.0 

23:28 
0.0 

Tu 

4 

2:47 

2.8 

9:33 
0.3 

15:15 
2.6 

21:57 
0.3 

E 

F      4 

4:32 
2.7 

11:07 
0.1 

17K)1 
2.9 

23:44 

—0.1 

s 

4 

5:10 
2.6 

11:88 
0.0 

17:86 
8.1 

w;  5 

3:51 

2.8 

10:36 
0.2 

16:21 
2.7 

23:01 
0.1 

P 

S  '    5 

5:32 

2.8 

12:02 
-0.1 

17:67 
3.1 

M 

5 

0:24 
-0.1 

6:09 
2.6 

12:82 
-0.1 

18:30 
3.2 

Th'    6 

1 

4:55 
2.9 

11:33 
0.1 

17:22 
2.9 

§      0 

0:39 
-0.2 

6:28 

2.8 

12:54 
-0.2 

18:50 
3.2 

• 

Tu 

6 1        1:1« 
-0.2 

7:04 
2.7 

13:24 
-0.1 

19:22 
3.2 

F     7 

0:01 
-0.1 

5:54 
2.9 

12:28 
-0.1 

18:19 
3.0 

• 

M     7 

1:32 
-0.3 

7:22 
2.9 

13:45 
-0.2 

19:42 
3.3 

w 

7 

2:07 
-0.3 

7:66 
2.7 

14:16 
-0.2 

20:12  1 
3.2  ' 

1 

S      8 

0:57 
-0.3 

6:50 
3.0 

13:19 
—0.2 

19:12 
3.2 

Tu;    8 

2:23 
—0.4 

8:14 
2.9 

14:34 
-0.2 

20:31 
3.3 

«jTh 

8 

2:66 
—0.3 

8:45 
2.8 

15:05 
—0.1 

21:00 
3.2 

• 

H     9 

1:50 
-0.4 

7:42 
3.1 

14:09 
-0.3 

20K>3 
3.3 

W     9 

3:13 
-0.4 

9K)4 
2.9 

16:24 
-0.2 

21:20 
3.3 

F 

9          3:44 
-0.3 

9:33 

2.8 

15:54 
-0.1 

21:47 
3.1 

M    10 

2:42 
-0.5 

8:33 
3.1 

14:57 
-0.3 

20:54 
3.4 

S 

Th  10 

4:03 
—0.4 
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Dayof— 

Time  and  Height  of  High  and 
LowWater. 
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0.0 

s 

w 

6 

4:53 
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The  tides  are  placed  in  the  order  of  occurrence,  \vith  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  5lean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Chart**  for  this  region,  and  which  is 
0,6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  .soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Ea.«<tem  Standard,  75th  meridian  W.:  O"*  is  midnight.  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  ra.),  all  greater  are  in  the  aftermxMi  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  Is3:47  p.  m. 

9,  new  moon:  ]),  1st  quar.:  C .  fu^^  moon:  ([,  3d  quar.:  E,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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M    18 

4-.85 
0.0 

10:47 
1.3 

17:02 
-0.1 

28:22 
1.8 

Th 

18 

6:12 
0.1 

12:05 
LI 

18:20    .    .    . 
0.0    ..    . 

S    18 

1:17       7:62 
L2         0.1 

13:40      19:52 
1.0         0.1 

1>  Tu  19 

1 

5:86 
0.0 

11:39 
1.2 

17:55 
-0.1 

F 

19 

0:47 
L8 

7:15 
0.1 

18:00      19:17 
LI         0.0 

M   19 

2:17       8:62 
L2         0.1 

14:44      20:66 
LO         0.1 

W  20 

0:18 
1.3 

6:85 
0.0 

u^ 

18:48 
-0.1 

s 

S  i20 

1:45 
L3 

8^0 
0.1 

14:00      20:15 
LO         0.0 

Tu-20 

8:16       9:46 
L2         0.1 

15:42      21:54 
LO        0.1 

Th  21 

i 

1:17 
1.8 

7:40 
0.1 

13:27 
LI 

19:43 
—0.1 

S    21 

2:44 
1.8 

9:28 
0.1 

15:00     21:14 
LO        0.0 

W  21 

4.07      10:88 
1.2         0.1 

16:88      22:48 
LI         0.0 

1  F    22 

2:13 
1.3 

8:44 
0.1 

14:26 
LO 

20:42 
—0.1 

M  22 

8:42 
1.8 

10:20 
0.1 

16:00      22:11 
LO        0.0 

Th 

22 

4:57     11:17 
L2        0.0 

17:21      28:40 
L2         0.0 

S    23 

8:12 
1.8 

9:48 
0.1 

15:22 
1.0 

21:85 
—0.1 

Tu23 

4:87 
1.8 

11:12 
0.1 

16:56     28:06 
LO        0.0 

A 

F 

23 

6:40     11:68 
L2        0.0 

18:06    .    .    . 
L2    .    .    . 

S    S    24 

4:07 
1.3 

10:48 
0.1 

16:19 
LO 

22:80 
-0.1 

W  24 

5:27 
1.3 

11:58 
0.1 

17:44     28:66 
LI         0.0 

1 

S 

24 

0:24       6:21 
0.0         L2 

12:35      18:46 
0.0        L3 

M,25 

5:00 

1.4 

11:42 
0.1 

17:18 
LO 

23r22 
-0.1 

O 

Th  25 

6:14 
L8 

12:88 
0.0 

18:30    .    .    . 
LI    .    .    . 

s 

25 

1:07       7:00 
0.0         L2 

18:10     19:27 
—0.1         L3 

Tu  26 

5:60 

1.4 

12:81 
0.1 

18:06 
LO 

A 

F    26 

0:48 
0.0 

6:55 
1.3 

13:16     19:15 
0.0        L3 

M 

26 

1:46       7:86 
.     0.0         L2 

13:47      20:07 
—0.1         1.4 

0  W   27 

0:12 
-0.1 

6:87 
1.4 

13:13 
0.1 

18:53 
LI 

S 

27 

L-28 
0.0 

7:86 

L2 

13:51      19:57 
0.0        1.2 

Tu 

27 

2:24       8:10 
0.0        LI 

14:24      20:47 
—0.1         1.4 

1    ,Th  28 

1:00 
-0.1 

7:22 
L4 

13:66 
0.0 

19:88 
LI 

£ 

s 

28 

2:10 
0.0 

8:18 
L2 

14:27      20:87 
0.0         L2 

W 

28 

8K>4        8:60 
0.0         LI 

16:04      21:32 
—0.1         1.4 

i       F    29 

1:47 
0.0 

8:05 
1.8 

14:30 
0.0 

20:24 
LI 

M 

29 

2:53 
0.0 

8:60 
L2 

16:03      21:20 
—0. 1         1.3 

Th 

29 

3:44       9:82 
0.1        LI 

15:47      22:18 
—0. 1         1. 4 

A    S    30 

2:32 
0.0 

8:48 
L3 

15:08 
0.0 

21:10 
LI 

Tu'30 

1 

8:80 
0.0 

9:27 
L2 

15:42     22:06 
-0.1         L8 

F 

30 

4:29      10:18 
0.1        LI 

16:86     28:07 
-0.1         L3 

1  ^ 

31 

8:15 
0.0 

9:26 
L2 

15:45 
0.0 

21:54 
L2 

W  31 

1 

4:14 
0.1 

th  their  t 
theritisl 
ngs  on  th 
ater,  add 
btract  it. 

10H)7 
1.1 

16:26     22:61 
-0.1         L8 

i 

Th 
,  a  com] 

from! 
!  0.6  foe 

minus 

etid 
?ari8 
lean 
a  be 
(- 

66  are  placed  in  the  order  of  occurrence,  w\ 
on  of  consecutive  heights  will  indicate  whe 

Low  Water,  which  is  the  datum  of  soundi 
low  mean  Bea  level.    To  find  the  depth  of  \i 

sign  is  before  the  height,  in  which  case  su 

mes  on  the  first  line  and  heights  < 
liigh  or  low  water.    The  heights,  i 
B  Coast  and  Geodetic  Survey  Chan 
the  tabular  height  to  the  soundin 

)n  the  second  line  of  each  day; 
a  feet  and  tenths,  are  reckoned 
ts  for  this  region,  and  which  is 
gs  given  on  the  chart,  unless  a 

Thetli 

(a.m.).aU 

ae  used  is  Eastern  Standard,  76th  meridiai 
greater  are  in  the  afternoon  (p.  m.)  and  whc 

1  W.;  0<>  is  midnight,  12»  is  noon;  all  hours  1< 
m  diminished  by  12  give  the  times  after  noor 

i;  for  instance,  15:47  is  8:47  p.  m. 

1       •*  Txe^ 
,  equator;  A 

rmoon;  ] 
,P,moon 

),  1st  quar.;  Q,  full  moon;  ^,  8d  c 
in  apogee  or  perigee. 

|uar.;  E,  moon  on  the  equator;  N,S,moon 

farthest  north  or 

south  of  the 
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OCTOBER. 

NOVEMBER. 

^ 

~ 

DECEMBER. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  HeUht  of  High  and 
Low  water. 

i 

Dayof- 

Time  and  Height  of  High  and  ' 
Low  Water.                i 

w.Imo. 

W.  !Mo. 

! 

W. 

Mo. 

N 

1 

S  1    1 

6:18 
0.1 

11:08 
LI 

17:28 
—0.1 

Tu    1 

0:27 
L8 

6:46 
0.0 

12:53 
LI 

19:06 
0.0 

E 

Th 

1 

0:57 
L2 

7:17 
0.0 

13:37 
L2 

19:50 
0.0 

(C 

S  1    2 

0:00 
1.3 

6:12 
0.1 

12:07 
L3 

18:25 
0.0 

W     2 

1:26 
L2 

7:48 
0.0 

18:56 
L2 

20:10 
0.0 

P 

F 

2 

1:62 
L2 

8:11 
—0.1 

14:86 
1.3 

20:.t6 
0.0 

M     3 

0:55 
1.3 

7:10 
0.1 

13:10 
LI 

19:27 
0.0 

|Th    3 

2:22 
1.2 

8:38 
0.0 

14:57 
1.8 

21:16 
0.0 

8 

3 

2:60 
L2 

9K)6 
-0.1 

15:82 
L4 

21:58 
0.0 

Tu!    4 

1 

1:54 
1.2 

8:08 
0.1 

14:14 
1.1 

20:30 
0,0 

E    F      4 

3:19 
L2 

9:34 
-0.1 

15:56 
L8 

22:18 
0.0 

S 

4 

3:44 
LI 

9:58 
-0.2 

16:25 

1.4 

22:27 
0.0 

W     5 

2:52 
1.2 

9:08 
0.0 

15:15 
L2 

21:33 

-0.1 

P,  S      5 

4:14 
L2 

10:25 
-0.1 

16:47 
L4 

28:14 
0.0 

^I 

5 

4:38 
LI 

10:50 
-0.2 

17:18 
1.5 

23:52 
0.0  ' 

Th    6 

3:r)0 
1.2 

10:02 
0.0 

16:14 
1.3 

22:33 
—0.1 

'S      6 

5:05 
1.2 

11:16 
-0.2 

17:89 
L6 

• 

Tu 

6 

6:80 
LI 

11:40 
-0.2 

18K)6 

1.0 

.    .     . 

F  '    7 

4:42 
1.3 

10:55 
—0.1 

17:08 
L4 

28:30 
-0.1 

•   M     7 

1      1 

0:08 
—0.1 

5:55 
L2 

12:04 
-0.2 

18:28 
L5 

W 

7 

0:44 
0.0 

6:20 
1.1 

12:29 
-0.2 

18-.57, 
1.5, 

I 

S      8 

5:35 
1.3 

11:43 
-0.1 

18:00 
L4 

Tu    8 

1K)0 
-0.1 

6:44 
L2 

12:53 
-0.2 

19:17 
L5 

S 

Th,   8 

1:35 
0.0 

7:10 
LI 

13:17 
-0.1 

19:45 
1.5 

'•   S      9 

0:28 
—0.1 

6:22 
L8 

12:80 
-0.2 

18:50 
L5 

|W'    9 

1:50 
-0.1 

7:31 
LI 

13:40 
-0.2 

'20KM 
L5 

F     9 

2:22 
.  0.0 

8:02 
LO 

14:07 
-0.1 

ao*.32 

1.4 

M   10 

1:14 
-0.1 

7:10 
L2 

13:18 
-0.2 

19:37 
L5 

siTh  10 

2:88 
0.0 

8:22 
LI 

14:27 
-0.1 

20:52 
L5 

.    10 

3:08 
0.0 

8:58 
LO 

14:56 
0.0 

21fJ0 
1.4 

.     Til  11 

2:08 
—0.1 

7:57 
1.2 

14:W 
-0.2 

20:26 
1.5 

F   11 

8:80 
0.0 

9:11 
LO 

1511 
-0.1 

21:42 
1.4 

1* 

11 

8:55 
0.0 

9:44 
1.0 

15:47 
0.0 

22:10 
1.3 

IW  12 

2:t3 
-0.1 

8:44 
L2 

14:60 
-0.1 

21:15 
L5 

'  S  'l2 

4:18 
0.0 

10:06 
LO 

16:07 
0.0 

22:32 
L8 

yi 

12 

4:41 
0.0 

10:37 
LO 

16.40 
0.1 

22:57  1 
1.2 

Th  13 

8:44 
0.0 

9:32 
LI 

15:39 
-0.1 

22K)6 
L4 

!s|i3 

5:08 
0.1 

IIKX) 
1.0 

17:05 
0.1 

23:25 
L3 

Tu 

13 

6:25 

0.0 

11:90 
LO 

17«7 
0.2 

23:44 

1.2 

8 

fIi4 

4:35 
0.0 

10:26 
1.1 

16:81 
0.0 

22:57 
L3 

I' !  M  '  14 

5:5« 
0.1 

12KK) 
LO 

18:04 
0.1 

•    •     • 

I 

w 

14 

6:10 
0.0 

1235 
LI 

18:33 
0.2 

.     .     .  ' 

S    15 

5:28 
0.1 

11:22 
1.0 

17:27 
0.0 

28:52 
1.3 

Tu  15 

0:18 
1.2 

6:48 
0.1 

12:58 
LO 

19:06 
0.2 

£ 

Th 

15 

0:30 
LI 

6:65 
0.0 

13:18 
LI 

19:80 
0.2 

D    S'l6 

655 
0.1 

12:22 
LO 

18:27 
0.1 

VV   16 

1:10 
LI 

7:36 
0.1 

18:64 
LI 

20:08 
0.2 

F 

16 

1:16 

LI 

7:40 
0.0 

14K» 
LI 

20:24 
0.2 

M   17 

1 

0:48 
1.2 

7:20 
0.1 

18:22 
•     LO 

19:30 
0.1 

A  Th  17 

2K)0 
1.1 

8:22 
0.0 

14:46 
LI 

21:04 
0.2 

S 

17 

2:00 
LO 

8:25 
-0.1 

14:57 
L2 

21:17 
0.2 

Tu  18 

1 

1:45 
1.2 

8:15 
0.1 

14:22 
LO 

20:32 
0.1 

k\  f 

18 

2:47 
1.1 

9:08 
0.0 

L2 

21:56 

0,2 

s 

18 

2:46 

LO 

9:11 
-0.1 

15:46 
L8 

22:06, 
0.2  1 

W   19 

2:40 

1.1 

9:05 
0.1 

15:17 
LI 

21:34 
0.1 

s 

19 

3:34 
LO 

9:50 
-0.1 

16:20 
L8 

22:44 
0.2 

M 

19 

8:32 
LO 

9:56 
-0.1 

16:28 
L3 

22:52 
0.2 

A 

Thl20 

8:30 
1.1 

9:52 
0.0 

16:08 
L2 

22:28 
0.1 

s 

20 

4:16 
1.0 

10:32 
-0.1 

17K)1 
1.8 

23:27 
0.1 

Tu 

20 

4:17 
LO 

10:40 
-0.2 

17:15 
L4 

23:37 
0.2 

E 

F 

21 

4:20 
1.1 

10:34 
0.0 

16:68 
L2 

28:17 
0.1 

M 

21 

4:57 
1.0 

11:12 
-0.1 

17:45 

L4 

'w 

21 

5:00 
LO 

11:28 
-0.2 

18:00 
L5 

S 

22 

6:00 
1.1 

11:14 
—0.1 

17:86 
L3 

w' 

Tu 

22 

0:10 
0.1 

5:87 

1.1 

11:66 
-0.2 

18:27 
L5 

gTh 

22 

0:21 
0.1 

5:48 
LI 

12:11 
-0.2 

18:47 

S   23 

0:00 
0.1 

5:40 
LI 

11:52 
-0.1 

18:16 
L4 

AV,23 

0:50 
0.1 

6:17 
LI 

12:38 
-0.2 

19:10 
1.5 

'  'F 

23 

1:05 
0.1 

6:37 
LI 

12:69 
-0.2 

19-.31  : 
Lo 

o 

M   24 

0:42 
0.0 

6:17 

1.1 

12:30 
-0.1 

18:56 
L4 

|Th,24 

1:80 
0.1 

7:01 
LI 

18:20 

-0.2 

19:53 
L5 

'     S 

24 

1:60 
0.0 

7:30 
LI 

13:46 
-0.2 

20:18 
1.5 

Tu25 

1:20 
0.0 

6:56 
LI 

13:08 
—0.2 

19:37 
1.5 

N  ;  F  ,  25 

2:13 
0.0 

7:48 
LI 

14:04 
-0.2 

20:40 
l.r. 

§ 

25 

2:36 
0.0 

8:22 
LI 

14:38 
-0.2 

21  .-07 
L4 

W  26 

1 

1:57 
0.0 

7:34 
1.1 

18:50 
-0.2 

20:20 
L5 

Is  '26 

2:57 
0.0 

8:38 
1.1 

14:64 
-0.1 

21:27 
1.4 

M 

26 

8:-23 
0.0 

9:17 
L2 

15«J 
-0.1 

21:64 
1.4 

Th  27 

2:37 
0.0 

8:16 
LI 

14:81 
-0.1 

21:03 
1.4 

1  §'27 

8:48 
0.0 

9:38 
LI 

15:47 
—0.1 

22:17 
L4 

P  Tu 

27 

4:12 
-0.1 

10:15 
L2 

16:24 
-0.1 

22:44  ' 
1.3 

F 

28 

8:19 
0.0 

9:02 
LI 

15:17 
—0.1 

21:.50 
L4 

1  >I  !  28 

4:34 
0.0 

10:32 
LI 

16:41 
0.0 

28:06 
L3 

W 

1 

28 

5:00 
—0.1 

11:14 
L2 

17:22 
0.0 

23:3o 
LS 

N 

S 

29 

4:08 
0.0 

9:52 
1.1 

16:07 
—0.1 

22:40 
L4 

JTu  29 

5:27 
0.0 

11:34 
1.2 

17:40 
0.0 

.    .     . 

E 

Th 

29 

6:65 
-0.1 

12:13 
L8 

18:23 
0.0 

•     •     • 

IS 

30 

4:56 
0.0 

10:50 
1.1 

17:02 
0.0 

23:82 
L3 

^IjW'30 

0K)2 
L3 

6:28 
0.0 

12:35 
1.2 

18:45 
0.0 

F 

30 

0:28 
L2 

6:50 
-0.1 

18:12 
L3 

19:27 
0.1 

! 

M 

31 

5:50 
0.0 

11:50 
LI 

18:01 
0.0 

the  ord 
;  height 

ich  18  t 

el.    To 
e  heigh 
ti  Stand 
e  af  teiT 
liar.;  Q 
gee  or  y 

•     •     • 

1       1 
1      1 

th  their  t 
ther  it  is 
ngs  on  th 
ater,  add 
tract  It. 
W.;  0»«is 
jndiminli 
luar.;  E, 

!' 

31 

1:24 
1.2 

)ii  the  sec 
n  feet  and 
ts  for  this 
gs  given  c 

ss  than  12 
;  for  inati 
farthest 

7:44 
—0.1 

14:11 
L3 

20:32 

0.1, 

a< 
fn 
0.( 
in 

(a 

eq 

Th 
?om 
:>m  ! 
Jfoo 
in  lis 

Th 
.  m. 

• 
uau 

etlc 
>arift 
Vleai 
tbel 
(-) 
letii 
.all 
nev 

les  are  placed  in 
on  of  conseeutivt 
1  Low  Water,  wh 
ow  mean  sea  le\ 
sign  is  before  th 
ne  used  is  Easter 
greater  are  in  th 
'  mfX)n;  ^,  Lst  q 
.  P,  moon  in  apo 

er  of  oc 
s  will  ii 
he  datn 
flndth 
t,  in  wt 
ard,  7.^1 
oon  (p. 
fullm 
►erigee. 

cur 
idi< 
m( 
ed( 
lich 
h  I 
m. 
oon 

renc 
.•ate 
)f  so 
»pth 

eas< 
neri 

and 

e.  wi 
whe 
undl 
of  w 

ilian 
wh( 
3d  ( 

Imeson  the  first  line  a 
tiigh  or  low  water.    TI 
e  Coast  and  Geodetic  { 
the  tabular  height  to 

midnight,  12>>  is  noon: 
jhed  by  12  give  the  tim< 
moon  on  the  equator 

nd 
lel 
3ur 
the 

all 

jsa 

X 

hei^ 
leigt 
pev  ( 

SOUI 

hou 
[ten 

8.  E 

htsc 
its,  i 
?har 
idin 

rsle 
noon 
noon 

ond  line  of  each  day: 
tenths,  are  T^ckoned 
region,  and  which  is 

>n  the  chart,  unless  a  [ 

are  in  the  forenoon 
mce,  15:47  is  3:47  p.m. 
north  or  south  of  the 
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JANUARY. 

FEBRUARY. 

MARCH. 

c  Dayof- 

Time  and  Helffht  of  High  and 
Low  Water. 

B  i  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

c  Day  of— 
S    W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

2 

W    Mo. 

■^    W. 

Mo. 

'  F 

1 

1 

2:67 
0.0 

8:06 
8.1 

16.-00 
-0.1 

20:38 
2.3 

9  M 

1 

4-.83 
—0.1 

927 
8.1 

1721 
—0.2 

21:58 
2.6 

P'Tu     1 

C        1 

4:20 
—0.1 

Ti 

16:54 
-0.1 

21:87 
2.7 

N    S 

2 

8-.68 
0.1 

8:56 
8.2, 

16:54 
—0.2 

21r27 
2.4 

Tu 

2 

6:82 

-0.1 

10:21 
3.0 

18:12 
-0.2 

22:50 
2.7 

VV     2 

j 

5:17 
—0.1 

10:02 
2.8 

17:44 
-0.2 

22:30 
2.8 

C    S,    3 

1      1 

4:50 
0.0 
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18:37 
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2.5 

EjTh 

4 
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-0.1 

12K)0 
2.8 

19:47 
-0.3 

•    •    • 

>  F     4 

7:07 
-0.1 

11:38 
2.7 

19.20 
-0.2 

Tu     6 

6:46 
0.0 
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3.0 

19:25 
—0.2 

F 

5 

0:32 
2.7 

820 
0.0 

12:50 
2.6 

20:86 
-0.8 

1  S      5 

OKW 
2.9 

8:00 
—0.1 

12:27 
2.6 

20:08 
-0.2  ' 

W'    6 

OKM 
2.6 

7:42 
0.0 

12:18 
2.9 

20:12 
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S 

6 
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2.7 
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0.0 

18:40 
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0.1 
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15:58 
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0.2 
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16:54 
2.0 
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s  Th|ll 
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2.6 

18:38 
0.3 

18:20 
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F 

12 
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6:24 
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18:48 
2.0 

S 

13 

2:27 
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7:82 
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15:17 
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0.4 

7:00 
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14:40 
0.2 
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2.1 

Th  14 
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0.2 
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0.3 

8:16 
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0.1 
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2.1 
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2:62 
0.4 

7:47 
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1526 
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20:16 
2.2 
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2:64 
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15:64 
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1     ,  S    16 

3:42 
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stid 
«ri» 
feac 
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ea  are  placed  in  the  order  of  occ 
on  of  consecutive  heights  will  ii 
I  Low  Water,  which  Is  the  datui 
ow  mean  sea  level.    To  find  the 
sign  Is  before  the  height,  In  wh 
ne  used  Is  Eastern  Standard,  75t 
greater  are  in  the  afternoon  (p.  i 
7  moon;  ^.  1st  quar.:  C.  'ull  m 
,  P,  moon  In  apogee  or  perigee. 

urrence,  wi 
idlcate  whe 
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W.;  0>>  Is  midnight,  12>>  Is  noon; 
n  diminished  by  12  give  the  time 
luar.;  E,  moon  on  the  equator; 
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■ 

APRIL. 

S 

MAY. 

Time  and  Height  of  High  and 
Low  Water. 

JUNE. 

Time  and  Heicht  of  High  and 
Low  Water. 

B  Day  of— 
a    W.  Mo. 

1  Time  and  HeiKht  of  High  and 
Low  Water. 

Day of— 

-•  JDayof-^ 
1  ,W.|Mo.i 

W.  Mo. 

F  i    1 

5:56      10:28 
'      —0.2         2.5 

18:05 
—0.2 

22:52 
3.0 

,  S     1 

6:27 
-0.2 

10:54 
2.3 

18:25 
0.0 

28:10 
3.0 

W|  il 

1 

7:30 
-0.1 

12:02 
•2.1 

19:36 
0.3 

;  S        2 

6:47      11:17 
-0.2         2.5 

18:52 
-0.1 

23:38 
2.9 

|M;    2 

7:12 
-0.2 

11:40 
2.3 

19:15 
0.1 

23:55 
2.9 

Th;    2. 

0:08 

^2.7 

8:12 
0.0 

12:50 
•2.1 

•J0:-22 
0.4 

is 

3 

7:36      12:06 
—0.2        2.4 

19:40 
—0.1 

.    .    . 

8   Tu    3 

1 

7:57 
-0.1 

12:27 
2.3 

20:02 
0.1 

I  F 

3: 
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2.6 

8:68 
0.0 

13-.37 
2.2 
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0.4  i 
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4 
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2.9     -0.1 

12:50 
2.3 

20:30 
0.0 

W 

4 

0:38 
2.8 

8:40 
-0.1 

13:16 
2.2 

20:60 
0.2 

S 

4l 

1:48 
2.5 

9:34 
0.1 

14:20 
2.2 

21:67  ' 
0.4 

Tu    5 

1:12       9:10 
2.8        0.0 

13:42 
2.2 

21:18 
0.1 

Th 

5 

1:26 
2.7 

9r25 
0.1 

14:06 
2.2 

21:38 
0.3 

AS 

5| 

2:25 
2.4 

10:16 
0.1 

15:10 
2.2 

22:46 
0.5 

s   W     6 

2:00       9:57 
2. 7         0.0 

14:35 
2.2 

22:55 
0.2 

F 

6 

2:12 
2.5 

10:10 
0.1 

14:55 
2.2 

22:27 
0.4 

C.M     6 

1 

3:16 
2.8 

11K)2 
0.2 

16K» 
2.8 

23:37 
0.5 

d  Th    7 

2:50      10:44 
2. 6         0. 1 

15:26 
2.1 

22:05 
0.3 

-C    S 

7 

3K)2 
2.4 

10:54 
0.1 

15:48 
2.2 

23:17 
0.5 

E;Tu    7 

4:10 
2.2 

11:47 
0.2 

16:62 
2.4 

F     8 

3:44      11:32 
2.4         0.2 

16:20 
2,1 

23:47 
0.4 

A     S 

8 

3.-65 
2.3 

11:42 
0.2 

16:40 
2.2 

.    .     . 

W     8 

0:30 
0.4 

6:08 
2.1 

1»2:82 
0.2 

17:42  i 

2.6 ; 

S  1    9 

4:37      12:20 
2.4         0.2 

17:15 
2.1 

M 

9 

0:10 
0.4 

4:50 
2.2 

12:27 
0.2 

1730 
2.3 

Th  .  9 

1:24 
0.3 

6K)6 
2.1 

13:20 
0.2 

18:58 
2.7 

1  A     S  1  10 

1                1 

0:40       5:32 
0.4         2.3 

13:08 
0.2 

18K)4 
2.2 

Tu 

10 

1K)2 
0.4 

5:46 
2.2 

13:14 
0.3 

18:18 
2.5 

'  F    10 

2:13 
0.2 

6:67 
2.1 

14:06 
0.2 

1920 

2.8 

Mil 

1:33       6:28 
0.4         2.2 

13:57 
0.3 

18:56 
2.3 

J:  W 

11 

1:56 
0.3 

6:42 
2.2 

14:01 
0.2 

19K)5 
2.6 

S    11 

3:08 
0.1 

7:47 
2.1 

15KK) 
0.2 

20K)7 
2.9 

T„|12 

2:26        7:15 
0.3         2.1 

14:44 
0.2 

19:40 

2.4 

Th 

12 

2:45 
0.2 

7:31 
2.2 

14:47 
0.2 

19:50 
2.7 

s 

12 

4:02 
0.0 

8:87 
2.2 

16:60 
0.2 

20:65 
3.1 

E    W 

13 

3:16        8:04 
0.8         2.2 

15:29 
0.2 

20:24 
2.6 

F 

13 

3:37 
0.1 

8:18 
2.2 

15:84 
0.3 

20:35 
2.9 

•  !m 

13 

4:55 

-0.1 

927 
2.2 

16:46 
0.2 

21:42  , 
3.1 

Th 

14 

4:06       8:49 
0.2         2.2 

16:14 
0.2 

21:05 
2.7 

S 

14 

4:28 
0.0 

9K)6 
2.2 

16:22 
0.2 

21:18 
2.9 

N  Tu  14 

6:46 
-0.1 

10:17 
2.2 

17:40 
0.1 

22:81 
3.1 

•    F 

15 

4:54       9:32 
0.1         2.2 

16:57 
0.2 

21:48 

2.7 

€     S 

15 

5:18 
0.0 

9:50 
2.2 

17:12 
0.2 

22:05 
3.0 

1 

15 

6:34 
-0.1 

11. '06 
2.8 

18:86 
0.2 

28:22 
3.0 

s 

16 

5:42      10:17 
0.0         2.2 

17:42 
0.1 

22:32 
2.8 

M 

16 

6K)7 
—0.1 

10:37 
2.8 

18:02 
0.2 

22:62 
3.1 

Th 

16 

7:22 
-0.1 

11:66 
2.4 

19:32 
0.2 

:  :  :  1 

s 

17 

6:28      10:58 
0.0         2.2 

18:28 
0.1 

23:15 
2.8 

:    Tu 

17 

6:56 
—0.1 

11:23 
2.4 

18:54 
0.3 

•28:40 
3.1 

P 

F 

17 

0:10 
2.9 

8:09 
—0.2 

12:47 
2.4 

2027  ' 
0.2 

M 

18 
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0.0         2.2 

19:16 
0.1 

W 

18 

7:43 
-0.1 

12:12 
2.8 

19:47 
0.2 

'  s ;  18 

1:02 
2.7 

8:67 
-0.1 

13:40 
2.5 

■21:24 
0.2 

Tu 

19 

,       0K»       8«2 
2.8         0.0 

12:30 
2.2 

20:05 
0.1 

Th 

19 

0:27 
8.0 

8:30 
-0.1 

13.-05 
2.4 

•20:40 
0.2 

S    19 

1:56 
•2.6 

9:46 
-0.1 

14:36 
2.6 

2220 
0.2 

N   w 

20 

0:47       8:50 
2.7         0.0 

13:20 
2.2 

20:57 
0.2 

F 

20 

1:18 
2.9 

9:18 
-0.1 

13:67 
2.4 

•21:37 
0.2 

J,    M   20 

2:52 
2.5 

10:86 
—0.1 

16:86 
2.6 

23:17 
0.2 

Th 

21 

1:40        9:39 
2.6         0.0 

14:14 
2.2 

21:50 
0.2 

S 

21 

2:14 
2.7 

10:08 
0.0 

14:53 
2.4 

22:a5 
0.2 

Tu  21 

3:62 
2.3 

11:27 
0.0 

16:82 

2.7 

.     .     . 

D    F 

22 

2:34      10:30 
2.4         0.1 

15:10 
2.2 

22:48 
0.2 

I  « 

22 

3:12 

2.b 

11:00 
0.0 

15:58 
2.5 

23:35 
0.2 

W  22 

0:17 
0.2 

4:M 
2.2 

12:17 
0.0 

17:32 
2.7 

S 

23 

3:35      11:24 
2.3         0.1 

16:10 
2.3 

23:47 
0.2 

M 

23 

4:15 
2.4 

11:51 
0.0 

16:55 
2.6 

Th  23 

1:16 
0.1 

5:62 
2.1 

13:10 
0.1 

1826 
2.7 

s 

24 

4:37      12:17 
2.2         0.1 

17:12 
2.4 

E  1  Tu 

24 

0:35 
0.1 

5:18 
2.3 

12:44 
0.1 

17:.t2 
2.7 

F    24 

2:14 
0.1 

6:60 
2.1 

14:02 
0.1 
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ngB  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
ater,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unles  a 
tract  it. 

W.;  Oi'  is  midnight,  12»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
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JANUARY. 

FEBRUARY. 

MARCH.                               1 

s 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

3J 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

MO. 

W. 

Mo. 

;  F 

1 

6:(M 
6.1 

12:21 
—0.4 

18:18 
•    6.1 

9 

M 

1 

1:04 
—1.1 

7:28 
6.6 

13:42 
—1.0 

19:45 
6.6 

p'tu 

1 

0:48 
—1.1 

7:07 
6.3 

13:20 
— LO 

19:30 
5.9 

N'    S 

2 

0:30 
-0.9 

6:62 
6.4 

13:12 
-0.7 

19:10 
5.2 

Tu 

2 

1:56 
— L2 

8:16 
6.5 

14:32 
—1.1 

20:38 
5.8 
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2 

1:40 
—1.3 

7:66 
6.3 

14:08 
— L2 

20:22 
6.1 
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1:20 
-1.0 

7:42 
6.5 

14:01 
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20:02 
5.4 
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3 

2:47 
—1.2 

6.4 

15:20 
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5.8 
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3 
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6.2 

14:56 
— L2 
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15:45 
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15:40 
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—0.9 

22:52  ' 
5.9 

W     6 
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16 
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2:00 
—0.2 
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-0.3 

21:25 
6.4 

W  20 

3:14 
0.1 

9:26 
6.2 

15:45 
0.0 

21:46 
4.5 
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-0.2 
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0.0 

22:22 
4.6 
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0.8 

10:35 
5.0 

17:01 
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-0.6 
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-0.6 
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3:47 
5.5 
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0.1 
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—0.4 
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17:44 
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—0.9 
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-0.5 
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-0.8 
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11:04 
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—0.7 
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5:56 
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5.1 
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6.0 
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APRIL. 

■            " 

MAY. 

It  of  High  and 
^ater. 

~ 

~ 

JU 
Time  an 

XE. 

'  5   Day  Of- 

Time  an 

dHeightof  High  and 
Low  Water. 

8:25      14:32      20:49 
5.9     — L2         6.3 

S 

Dayof-I 

Time  and  Heig^ 
Low^ 

a  Dayof- 
S  i  W.  jMo. 

d  Height  of  High  and 
LowWater. 

;l,^- 

Mo. 

W. 

Mo.| 

1 

F 

1 

2:12 

—1.1 

7 

2:44 
-0.7 

8:52 
5.3 

14:54 
-0.9 

21:16 
6.2 

W 

1 

8:62 
—0.1 

10:00 
4.6 

16K)0 
-0.1 

22:20 
4.5 

S 

2 

3K)2 
—1.0 

9:14 
6.7 

15:19 
-LO 

21:37 
6.2 

M     2' 

8:80 
-0.5 

9:40 
5.1 

16:40 
—0.6 

22:00 
5.9 

Th 

2 

4:36 
0.0 

10:42 
4.4 

16:48 
0.2 

28KM 
5.1 

s 

3 

3:60 
—0.7 

10:00 
5.4 

16K)4 
-0.8 

22:25 
6.0 

s'Tu    3| 

4:16 
—0.3 

10:24 
4.8 

16.-26 
-0.3 

22:47 
5.6 

F 

3 

6:20 
0.2 

11:28 
4.3 

17:80 
0.4 

28:44 

4.9  1 

IM 

4 

4:39 
-0.4 

10:48 
5.1 

16:56 
-0.5 

23:18 

5.7 

W     4| 

5:06 
0.0 

11:12 
4.6 

17:15 
0.0 

23:36 
5.2 

IS 

4 

6Kr7 
0.3 

12:17 
4.2 

18:18 
0.7 

.  .  . ! 

|Tu 

5 

5:31 
—0.1 

11:42 
4.7 

17:46 
-0.1 

Th    5| 

6:65 
0.2 

12:05 
4.8 
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0.4 

A|  8 

5 

0:80 
4.6 

6:64 
0.4 

13:09 
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0.8 
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6 
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5.3 

6:25 
-0.2 

12:37 
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0.2 

F     6, 

0:27 
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6:46 
0.4 
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0.6 
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6 
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0.4 
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0.8 

c 

Th 
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7:22 
0.4 

13:40 
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0.4 

C 

^      '\ 
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7:38 
0.5 

18:67 
4.1 
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0.7 

E  Tu 

7 
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4.4 

8:32 
0.3 

14:63 
4.6 

20:58 
0.7 

F 

8 

2:04 
4.8 

8:18 
0.6 

14:40 
4.1 

20:36 
0.5 

A 

S 

8 

2:12 
4.5 

8:81 
0.5 

14:54 
4.2 

20:50 
0.7 

W 

8 

8:04 
.     4.4 

9.-23 
0.1 

15:46 
4.8 

21:62 
0.6 

S 

9 

3:02 
4.7 

9:16 
0.6 

15:40 
4.2 

21:32 
0.5 

M 

9 

3.-06 
4.5 

9«2 
0.4 

15:46 
4.4 

21:46 
0.6 

Th 

9 

8:64 
4.4 

10:10 
0.0 

16:85 
5.2 

22:46 
0.8 

A    8 

10 

3:66 
4.6 
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0.5 

16:32 
4.4 

22:24 
0.5 

Tu 

10, 

3:57 
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0.2 
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0.4 
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10 
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-0.6 
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Tu 

12 
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0.1 

17:55 

4.8 
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0.1 

|Th  12  j 

1 

6:30 
4.7 

11:38 
—0.2 

17:57 
5.4 

.    .    . 

s 

12 

0:26 
-0.2 

6:21 
4.9 

12:32 
-0.6 

18:56 
6.1 

E    W 

13 

6:12 
4.9 

12:16 
-0.1 

18:32 
5.1 

1  F   13  f 

1 

0:07 
0.0 

6:11 
4.8 

12:20 
-0.4 

18:37 
6.6 

•  M 

13 

1:11 
-0.5 

7«7 
6.0 

13:20 
-0.8 

19:41 
6.2 

Th 

14 

0:37 
0.0 

6:50 
5.0 

12:57 
-0.2 

19:07 
5.4 

S    141 

0:50 
—0.3 

6:50 
4.9 

18.00 
-0.5 

19:18 
6.9 

N  Ta 

14 

2:00 
—0.6 

7:66 
6.1 

14:06 

-0.8 

20:26 
6.3 

•    F 

15 

1:18 
-0.2 

7:22 
5.0 

13:32 
-0.4 

19:44 
5.6 

• 

S    15 

1:85 
-0.4 

7.30 
5.0 

13:42 
-0.6 

20:02 
6.0 

\v 

16 

2:47 
-0.7 

8:42 
6.1 

14:64 
-0.8 

21:16 
6.8 

1  S 

16 

2:00 
-0.4 

8:00 
5.1 

14:10 
-0.4 

20:22 
5.7 

M  '  16  1 

2:20 
-0.5 

8:12 
5.0 

14:26 
-0.6 

20:45 
6.1 

Th 

16 

3:86 
-0.7 

9:84 
6.2 

15:45 
—0.7 

22.04 
6.1 

!  s 

17 

2:40 
-0.4 

8:36 
5.1 

14:48 
-0.4 

21:06 
6.8 

N 

Tu  17  1 

3:04 
—0.5 

8:67 
5.0 

15:11 
-0.6 

21:30 
6.0 

p    F 

17 

4:28 
-0.6 

10:27 
6.2 

16:36 
—0.5 

22:55  1 
5.8 

,M 

18 

3:22 
-0.4 

9:14 
5.0 

15:80 
-0.4 

21:46 
5.8 

Wll8| 

3:52 
—0.6 

9:42 
5.0 

15:69 
-0.4 

22:20 
6.9 

S 

18 

6:16 
—0.6 

11:25 
6.1 

17:35 
-0.3 

28:62  , 

6.6  1 

Tu 

19 

4:07 
-0.3 

10:00 
4.9 

16:16 
-0.2 

22:34 
5.7 

ThI  19  1 

4:41 
-0.4 

10:88 
4.9 

16:62 
-0.8 

28:12 
6.7 

S 

19 

6:12 
—0.6 

12:26 
6.1 

18:36 
-0.2 

N   W 

20 

4:57 
-0.2 

10:47 
4.8 

17:07 
-0.1 

28:26 
5.5 

1  F  1  20  1 

5:36 
-0.3 

11:66 
4.8 

17:48 
-0.1 

•    ;    • 

1.M 

20 

0:49 
5.8 

7:10 
-0.4 

13:27 
6.2 

19:40 
0.0 

jTh 

21 

5:62 
-0.1 

11:48 
4.7 

18:a5 
0.0 

1  S  i  21 

0:0K 
5.5 

6:82 
—0.2 

12:40 

4.8 

1B:62 
0.0 

Tu 

21 

1:62 
5.1 

8:07 
-0.4 

11:83 
6.8 

20:42 
0.0 

3),F 

22 

0:24 
5.4 

6:52 
0.0 

12:48 
4.6 

19K)8 
0.0 

>  1  S  i  22 

1:08 
5.2 

7:81 
-0.2 

%"! 

19:67 
0.0 

'w 

22 

2:65 
4.9 

9.-05 
-0.4 

15:35 
5.4 

21:47 
0.1 

1  S 

23 

1:29 
5.2 

7:52 
0.0 

14:00 
4.7 

20:16 
0.0 

'  M  1  23 

2:13 
5.1 

8:83 
—0.2 

14:62 
6.1 

21K)0 
0.0 

Th 

23 

4K)0 
4.9 

10:05 
—0.6 

16-.35 
5.6 

22:47 
0.0 

s 

24 

2:34 

5.2 

8:55 
-0.1 

15:07 
4.9 

21:19 
—0.1 

K ;  Tu  24 

3:17 
5.1 

9:32 
—0.4 

15:66 
5.4 

22K)7 
-0.2 

F 

24 

5:00 
4.9 

IIKX) 
-0.6 

17:30 
5.8 

23:44 
0.0 

M 

25 

3:38 
5.2 

9:65 
-0,3 

16:12 
5.2 

22.-26 
-0.3 

|W25' 

4:18 
5.1 

10:22 
-0.6 

16:52 
5.7 

23:06 
-0.8 

S 

25 

5:64 
4.9 

11:62 
—0.7 

18:21 
6.9 

P 

Tu 

26 

4.40 
5.4 

10:50 
—0.5 

17:10 
5.6 

23:22 

-0.6 

|Th'26] 
1 

6:17 
6.2 

11.22 
—0.8 

17:42 
6.0 

s 

26 

0:86 
—0.1 

6:45 
4.9 

12:40 
-0.7 

19K»| 
6.0 

£ 

W 

27 

5:36 
5.5 

11:44 
-0.8 

1S:05 
6.0 

1^ 

27 

0:00 
-0.4 

6:11 
6.2 

12:12 
-0.9 

18:87 
6.2 

s 

C 

M 

27 

1:22 
-0.1 

7:82 
4.9 

1837 
-0.6 

19:50 
6.9 

Th  28 

0:16 
—0.8 

6:80 
5.6 

12:33 
— LO 

18:64 
6.2 

iS28! 

0:61 
—0.4 

7:02 

5.2 

13:00 
—0.9 

19:26 
6.2 

Tu 

28 

2K» 
-0.1 

8:16 
4.8 

14:08 
—0.6 

2032  r 

6.8  1 

o 

F|29 

1:07 
-0.9 

7:19 
5.6 

13:23 
—1.1 

19:42 
6.3 

0|  S129| 

1:40 
-0.5 

7:47 
5.1 

13:46 
—0.9 

20:10 
6.2 
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2:46 
-0.1 

8:65 
4.7 

14-.60 
-0.3 
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6.6 
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-0.8 

8:06 
5.5 
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20:32 
6.3 
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8:33 
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14:82 
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Th 

30 
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9:86 
4.6 
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1 

1 
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1 

JULY. 

~ 

AUGUST. 

fh  and 

SEPTEMBER. 

1 

S    W.  Mo. 

Time  an 

d  Height  of  High  and 
Low  Water. 

10:12      16:12      22:24 
4.5         0.2         5.1 

i 

Day  of— 

Tlmeand  Height  of  Hi| 
Low  Water. 

c   Dayof- 
S!5  1  W.  Mo. 

Tlmeand  Height  of  High  and  1 
Low  Water.                 ! 

E 

W.  Mo. 

;F,       1 

4:05 
0.0 

M      1 

4:47      10:52 
0. 1         4. 7 

17:00 
0.4 

23:00 

4.8 

Th     1 

5:32 
0.1 

11:48 
5.1 

18*06      23:55 
0.3         4.6 

S      2 

4:45 
0.1 

10:50 
4.4 

16:63 
0.4 

23K)0 
4.9 

Tu'    2 

1 

6:27      11:34 
0.1         4.8 

17:47 
0.5 

28:40 

4.7 

c 

F 

2 

6:25 
0.1 

12:44 
6.1 

19:05    .    .    . 
0.4    ..    . 

\S      3 

1    1 

5:25 
0.2 

11:32 
4.4 

17:37 
0.6 

28:42 
4.7 

W     3 

1 

6:13      12:24 
0.1        4.8 

18:88 
0.5 

.     .    . 

.  s 

3 

0:52 
4.5 

7:22 
0.1 

18:46      20H)6 
6.1         0.4 

e'm,    4 

6:10 
0.2 

12:20 
4.5 

18:25 
0.7 

C  Th    4 

0:30       7:03 
4.5        0.2 

18:20 
4.9 

19:84 
0.5 

N     §'    4 

I'M 
4.4 

8:24 
0.0 

14:60      21:09 
6.2         0.2 

(I  Tu    5 

0:24 
4.5 

6:67 
0.2 

13H)9 
4.5 

19Ky7 
0.7 

F     5 

1:20       7:57 
4.4         0.1 

14:18 
5.1 

20:85 
0.4 

M     5 

3:07 
4.5 

9:2S 
-0.1 

15:60      22:10 
6.4         0.0 

W     6 

1:12 
4.4 

7:46 
0.2 

14:04 
4.7 

20:16 
0.7 

S      6 

2:25       8:65 
4.4         0.0 

15:20 
5.3 

21:36 
0.3 

Tu    6 

4:12 
4.8 

10:80 
-0.4 

16:62      28:10 
6.7      —0.3 

1     Th    7 

2i» 
4.4 

8:87 
0.1 

15:00 
6.0 

21:12 
0.5 

S      7 

8:80       9.51 
4.5     —0.2 

16:20 
5.5 

22:87 
0.1 

W     7 

5:16 
5.1 

11:27 
—0.8 

17:50    .    .    . 
6.0    ..     . 

f;  8 

8:05 
4.4 

9:81 
—0.1 

15:66 
6.2 

22:11 
0.3 

N    m'    8 

4i»i      10:52 
4.7     -0.5 

17:17 
5.8 

23:32 
—0.2 

Th'    8 

0:04 
-0.6 

6:10 
6.5 

12:22      18:42 
— LO         6.2 

R      9 

4K)4 
.   4.5 

10:25 
-0.3 

16:50 
5.6 

23:06 
0.0 

Tu    9 

5:35      11:47 
6.0     -0.8 

18:10 
6.1 

PI  F      9 

0:54 
—0.9 

7:08 
5.9 

13:16      19:32 
-L2         6.2 

S    10 

1           1 

5:01 
4.7 

11:17 
-0.5 

17:42 
5.9 

W  10 

0:25       6:28 
—0.5         5.3 

12:40 
—1.0 

19:02 
6.8 

E    S  1  10 

1:42 
—LI 

7:64 
6.1 

14K)6      20:20 
-L8         6.2 

^'  M  11 

OM) 
—0.2 

5:56 
4.9 

12:10 
—0.7 

18:32 
6.2 

•  Th  11 

1:16       7:20 
—0.8         5.6 

18:82 
-1.2 

19:51 
6.4 

,S  |11 

2:30 
—1.2 

8:43 
6.3 

14:66      21:07 
— L2         6.1 

Tu  12 

0:50 
— O.o 

6:47 
5.1 

12:58 
-0.9 

19:20 
6.3 

P    F    12 

2:06       8:12 
—1.0         5.8 

14:22 
—1.2 

20:40 
6.4 

m'i2 

3:18 
-L2 

9:84 
6.2 

15:47      21:66 
— LO         6.8 

•  W   13 

1:40 
-0.7 

7:38 
5.3 

18:48 
—1.0 

20:10 
6.4 

S    13 

2:58       9:02 
-1.1   .      5.9 

16:13 
—1.2 

21:29 
6.2 

Tu  13 

4.-06 
—LI 

10:25 
6.1 

16:40      22:60 
—0.7         6.5 

P  Th  14 

2:27 
-0.8 

8:28 
6.4 

14:39 
—1.0 

20:58 
6.4 

E'  S    14 

8:43       9:53 
—1.1         6.9 

16KX') 
—1.0 

22:17 
6.0 

w;i4 

4:67 
—0.8 

11:18 
5.9 

17:32      23:42 
—0.4         5.1 

'    |F 

15 

3:15 
-0.9 

9:18 
6.0 

15:30 
—1.0 

21:48 
6.2 

M   15 

1 

4:31      10:47 
— LO         6.9 

17:00 
—0.7 

23:10 
5.6 

Th  15 

6:52 
-0.5 

12:17 
5.6 

18:23    ... 
0.0    ...  ' 

S 

16 

4:05 
—0.9 

10:12 
5.5 

16:22 
-0.7 

22:38 
6.0 

Tu  16 

5:23      11:42 
—0.8         6.7 

17:55 
—0.4 

.    .    . 

^ 

F    16 

0:40 
4.7 

6:47 
-0.2 

13:16      19:31 
5.8         0.2 

E    S|17 

1 

4:65 

-0,8 

U:07 
5.5 

17:17 
-0.5 

28:30 
5.6 

i>\y  17 

0:05       6:18 
5.2     —0.6 

12:42 
5.5 

18:62 
—0.1 

.s 

S 

17 

1:45 
4.5 

7:.^) 
0.0 

14:17      20:32 
6. 1         0. 4 

M   18 

5:52 
-0.7 

12KV> 
5.5 

18:17 
—0.3 

•    •     • 

Th  18 

1:08       7:15 
4.9     —0.4 

13:45 
5.4 

19:58 
0.2 

S 

18 

2:60 
4.4 

8:50 
0.1 

15:20      21:34 
6.0         0.5 

J)  Tu  19 

0:27 
5.3 

6:45 
-0.5 

13.-07 
5.4 

19:17 
—0.1 

F    19 

2:10        8:14 
4.6     -0.2 

14:48 
5.3 

21:03 
0.4 

M   19 

3:55 
4.4 

9:49 
0.2 

16:20      22:30 
5.0         0.5 

W  20 

1:27 
6.0 

7:42 
-0.4 

14:10 
5.3 

20:22 
0.1 

S    S    20 

8:15       9:17 
4.5     -0.1 

15:60 
5.2 

22:a> 
0.5 

iTu  20 

4:50 
4.5 

10:42 
0.2 

17:10      23:20 
5.0         0.3 

;    ITh  21 

t    j 

2:80 

4.8 

8:41 
—0.4 

15:12 
5.4 

21:27 
0.3 

S    21 

4:20      10:12 
4.5     -0.1 

16:48 
5.3 

23:02 
0.4 

W  21 

6:40 
4.6 

11:84 
0.1 

17:57    .    .     . 
5.0    ..     . 

■    1  F-22 

3:37 
4.7 

9:40 
—0.4 

16:14 
5.5 

22:30 
0.3 

M   22 

5:20      11:10 
4. 6     -0. 1 

17:40 
5.3 

23:.i5i 
0.3 

Th  22 

0K)2 
0.1 

6:20 

4.8 

12:18      18:36 
0.0         6.0 

j  S    23 

4:40 
4.7 

10:38 
-0.4 

17:12 
5.6 

23:27 
0.2 

Tu  23 

6K)7      11:58 
4.7     -0.1 

18:2«> 
5.8 

A  1  F  1  23 

0:40 
0.0 

6:48 
4.9 

18:00      19:12 
0.0         6.0 

!S    S    24 

1    < 

5:40 
4.7 

11:30 
—0.4 

18:02 
5.7 

jW  24 

0:37        6:52 
0.2         4.7 

12:45 
—0.2 

19:06 
5.3 

i  ^2^ 

1:17 
-0.1 

7:80 
6.0 

18:30      19:45 
-0. 1         5. 0 

j      M   25 

0:17 
0.2 

6:28 
4.8 

12:20 
-0.4 

18:48 
5.7 

C  Th25 

1:16       7:80 
0.1         4.8 

13:25 
-0.1 

19:4.3 
5.3 

si  25 

1:52 
—0.2 

8:02 
6.1 

14:12      20:17 
-0.1         5.0 

;    ;Tu26 

1:03 
0.1 

7:14 

4.8 

13K)5 
-0.4 

19:30 
5.7 

A    F    26 

1:52        8:a5 

0. 0         4. H 

14:00 
—0.1 

20:16 
5.2 

M  ;  26 

2:25 
—0.2 

8:8.') 
5.3 

14:48      20:46 
-0.1         5.0 

C  W  27 

1:44 
0.0 

7:55 
4.7 

13:47 
-0.3 

20:09 
5.5 

S    27 

2:25        8:34 
-0.1         4.9 

14:3M 
0.0 

20:l»i 
5.1 

1  Tu  27 

3:00 
—0.2 

9:10 
5.4 

15:25      21:*20 
—0. 1          4. 9 

1     Th  28 

2:22 
0.0 

8:33 
4.7 

14:27 
—0.2 

20:44 
5.4 

eI  S    28 

3:00        9:05 
—0. 1         4. 9 

15:12 
0.0 

21:17 
5.0 

W  28 

3:36 

-0.1 

9:4M 
5.4 

16:08      21:58 
-0.1         4.8 

Y    29 

2:57 
0.0 

9:06 
4.7 

15.'04 
0.0 

21:18 
5.2 

M   29 

3::M        9:38 
—0. 1         5. 0 

15:50 
0.1 

21:49 
4.9 

Th  29 

4:17 
-0.1 

10::W 
5.4 

16:52      22:40 
0. 0         4. 7 

A    S  :  30 

3:32 
0.0 

9:37 

4.7 

15:42 
0.1 

21:50 
5.1 

Tu  30 

4:10      10:16 
0.0         5.1 

16:80 
0.2 

22:2.5 

4.8 

F  1  30 

5:02 
0.0 

11:20 
5.3 

17:44      28:30 
0. 1         4.6 

j      S  1  31 

1          I 

4K)9 
0.0 

10:12 
4.7 

16:19 
0.3 

22:25 

4.9 

1  W  31 

4:50      11:00 
0. 0         5. 1 

17:16 
0.2 

28:ai 
4.7 

1 

The  tide*  are  placed  In  the  order  of  occurrence,  w 
a  compariflon  of  consecutive  heights  will  Indicate  whe 
from  Mean  Low  Water,  which  is  the  datum  of  soundir 
2.6  feet  below  mean  sea  level.    To  find  the  depth  of  wi 
minus  (— )  sign  is  before  the  height,  in  which  ca.se  sul 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  ia  high  or  low  water.    The  heights,  i 
igs  on  the  Coa.st  and  Geo<1etic  Survey  Chart 
Iter,  add  the  tabular  height  to  the  sounding 
^tract  it. 

an  the  second  line  of  each  day; 
n  feet  and  tenths,  are  recl£one<l 
»  for  this  region,  and  which  i.s 
T5  given  on  the  chart,  unle.»w  a 

The  time  used  Is  Eastern  Standard,  75th  meridian 
(a.  m. ) .  all  greater  are  in  the  afternoon  ( p.  m. )  and  whti 

W.:  Oh  is  midnight,  12««  Is  noon:  all  hours  1 
n  diminished  by  12  give  the  times  after  nooE 

ess  than  12  are  In 
i;  for  lnst4ince,  15 

the  forenoon 
47  is  3:47  p.m. 

#.  new  moon:  "J^,  Ist  quar.:  r,  full  moon;  (£,  3d 
equator;  A,  P,  moon  In  apogee  or  perigee. 

quar.:  £.  moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the  ■ 
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CHARLESTON  (Cwstom-House  Wharf)  SOUTH  CAROLINA,  1904. 


1 

OCTOBER. 

_     

NOVEMBER. 

- 

—    — 

■    —    -     ~ 

DECEMBER. 

_:l 

1  c  Day  of— 

Is    W.'Mo. 

1 ' 

_ 

Time  and  Height  of  High  and 
Low  Water. 

a  1  Day  of— 
g|W.'Mo. 

Time  and  Height  of  High  and 
low  Water. 

1 

Day of— 
W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

>■  «,  1- 

5:M 
0.1 

12:14 
5.2 

18:38 
0.2 

|Tu'    1 

1:23 
4.6 

7:38 
0.1 

13:57 
5.1 

20:22 
0.0 

E 

Th 

1 

2:16 
6.0 

8:28 
0.0 

14:42 
5.0 

20:58  , 
—0.4  1 

X    si   2 

1 

0:28 
4.5 

6:55 
0.2 

13:16 
5.2 

19:40 
0.2 

W'    2 

2:30 
4.8 

8:47 
0.0 

15:02 
5.1 

21:21 
—0.2 

P 

F 

2 

8:20 
5.3 

9:81 
—0.1 

15:42 
5.0 

21:55 
-0.5; 

M     3 

4.5 

8:00 
0.1 

14:20 
5.2 

20:42 
0.1 

Th    3 

3:40 
5.1 

9:50 
—0.2 

16:04 
5.2 

•22:20 
—0.5 

S 

3 

4:22 
5.6 

10:85 
—0.2 

16:46 
5.1 

22:52 
—0.7  1 

;     Tu 

4 

2:47 
4.6 

9:ft5 
—0.1 

15:27 
5.3 

21:46 
—0.1 

E  1  F      4 

4:38 
5.5 

10:51 
—0.4 

17:a5 
5.4 

23:14 
—0.8 

H 

4 

5:18 
5.9 

11:88 
-0.3 

17:42 
6.2 

28:44 
—0.9  , 

w 

5 

3:55 
4.9 

10:10 
-0.4 

16:29 
5.5 

22:44 
—0.4 

P|  S      5 

5::3.-) 
5.9 

11:47 
-0.7 

17:58 
5.5 

M 

5 

6:11 
6.2 

12:26 
-0.4 

18:35 
5.2 

.     .     .  1 

Th 

6 

4:56 
5.3 

11:10 
—0.5 

17:22 
5.7 

23:37 
-0.7 

1  S'    6 

0:06 
—1.0 

6:26 
6.2 

12:42 
—0.8 

18:51 
5.6 

• 

Tu 

6 

0:35 
-0.9 

7:00 
6.2 

13:16 
-0.5 

19:26  ! 
5.2  1 

i    ' 

7 

5:54 

5.8 

12:06 
—0.9 

18:20 
5.8 

•  M     7 

0:5.-> 
—1.1 

7:17 
6.5 

13:34 
—0.9 

19:42 
5.6 

W 

7 

1:28 
— LO 

7:48 
6.3 

14:04 
-0.5 

20:15 
5.2, 

P'  s 

8 

0:30 
—1.0 

6:46 
6.1 

13:00 
—1.1 

19:10 
5.9 

JTu    8 

1:45 
-1.2 

s:08 
6. 5 

14:35 
-0.8 

20:30 
5.5 

S 

Th    8 

2:12 
—0.9 

8:87 
6.2 

14:60 
-0.4 

•21:00 
5.0  , 

!•    ^ 

9 

1:20 
—1.2 

7:35 
6.4 

13:49 
—1.2 

19:59 
5.9 

W     9 

2:32 
—1.1 

9:00 
6.4 

15:10 
-0.6 

21:17 
5.3 

F     9 

1 

2:67 
—0.7 

9:20 
6.0 

15:37 
—0.3 

21:45  1 

4.9 

M 

10 

2:07 
—1.3 

8:24 
6.5 

14:37 
-1.1 

20:48 

6.8 

«  Th  10 

3:19 
—0.9 

9:42 
6.2 

15:57 
-0.5 

22:07 
5.0 

S    10 

3:42 
-0.4 

10:a5 
5.7 

16:20 
—0.2 

22:34 
4.7 

Tu 

11 

2:55 
—1.2 

9:13 
6.4 

15:27 
—0.9 

21:36 
5.6 

F    11 

4:07 
—0.6 

10:30 

5.8 

16:46 
—0.8 

22:57 
4.8 

S    11 

4:28 
-0.1 

10:48 
6.4 

17:07 
0.0 

23:17  i 
4.5  , 

i  iw 

12 

3:42 
—1.1 

10:02 
6.2 

16:17 
-0.7 

22:25 
5.2 

|S    12 

4:57 
-0.2 

11:20 
5.5 

17:36 
0.0 

23:50 
4.6 

M    12 

5:16 
-0.2 

11:84 
6.0 

17:52 
0.1 

Th 

13 

•  4:82 
—0.7 

10:54 
5.9 

17:09 
-0.3 

23:18 
4.9 

1  S    13 

5:.V) 
0.1 

12:12 
5.1 

18:28 
0.2 

Ta  13 

0K)7 
4.4 

6K)6 
0.5 

1-2:18 
4.8 

18:40 
0.2 

Is'  F 

14 

5:25 
-0.4 

11:47 
5.6 

18:05 
0.0 

DIM    14 

0:46 
4.4 

6:42 
0.4 

13:04 

4.8 

19:21 
0.3 

I 

w'l4 

1:00 
4.8 

6:57 
0.7 

13:07 
4.5 

19:29 
0.3 

'  8 

15 

0:17 
4.5 

6-20 
—0.1 

12:45 
5.3 

19:00 
0.2 

!  Tu  15 

1:42 
4.8 

7:40 
0.6 

13:57 
4.6 

•20:14 
0.4 

E 

Th  15 

1:49 
4.4 

7:50 
0.8 

13:56 
4.4 

20:17 
0.3 

,2)'  S 

16 

1:18 
4.4 

7:17 
0.2 

13:42 
5.0 

20:00 
0.4 

|\V  16 

2:40 
4.3 

H:37 
0.7 

14:51 
4.5 

21:0) 
0.3 

F    16 

2:40 
4.5 

8:44 
0.8 

14:47 
4.3 

21:07 
0.2  1 

1       M  17 

2:20 
4.3 

8:15 
0.4 

14:42 

4.8 

20:56 
0.5 

AITh  17 

3:35 
4.5 

9:30 
0.7 

15:45 
4.5 

21:54 
0.2 

S     17 

S:82 
4.7 

9:81 
0.7 

15:37 
4.3 

21:55 
0.1 

'  Tu  18 

3:22 
4.3 

9:15 
O.o 

15:40 
4.7 

21:50 
0.4 

E  1  F  ,  18 

4:21 
4.7 

10:20 
0.6 

16:30 
4.5 

•22:41 
0.1 

S  |l8 

4:20 
6.0 

10:80 
0.6 

16:28 
4.4 

22:42 
—0.1 

W  19 

1     1 

4:17 
4.5 

10:10 
0.5 

16:30 
4.7 

22:35 
0.3 

8    19 

5:05 
4.9 

11:08 
0.4 

17:15 
4.5 

■23:24 
-0.1 

M    19 

5:07 
5.3 

11:20 
0.8 

17:17 
4.5 

28:29 
—0.3 

A'Th  20 

1 

5:04 
4.7 

11:00 
0.4 

17:17 
4.7 

23:22 
0.1 

S    20 

5:45 
5.2 

11:53 
0.2 

17:57 
4.6 

Tu  20 

5:52 
5.6 

12:07 
0.0 

18:04 
4.7 

.     .     . 

E 1  F   21 

5:47 
4.9 

11:46 
0.2 

17:57 
4.8 

M   21 

0:04 
-0.2 

6:25 
5.5 

12:37 
0.0 

18:37 
4.7 

W 

21 

.  OKW 
-0.5 

6:87 
6.9 

12:54 
—0.2 

l?<:r>0 

4.S 

,S|22 

0:04 
0.0 

6:23 
5.1 

12:26 
0.1 

18:38 
4.8 

C  i  Tu  22 

0:47 
-0.4 

7:05 
5.7 

13:19 
-0.2 

19:15 
4.S 

s 

Th 

22 

IKW 
-0.6 

7:22 
6.1 

13:40 
—0.4 

19:35 
4.9 

,        S    23 

[     1 

0:40 
-0.2 

6:57 
5.3 

13:CM 
—0.1 

19:10 
4.9 

W  23 

1:25 
-0.5 

7:44 
5.9 

14:00 
-0.3 

19::  3 
4.9 

F 

23 

1:46 
-0.7 

8K>7 
6.2 

14:25 
—0.5 

•iO:2() 
5.0 

O  M   24 

1:17 
-0.2 

7:32 
5.5 

13:43 
-0.2 

19:42 
4.9 

Th  24 

2:05 
—0.5 

8:-25 
6.0 

14:46 
-0.4 

20:r.5 
4.9 

S 

24 

2:32 
-0.7 

8:52 
6.2 

15:12 
—0.6 

21:07 
5.1 

i 

Tn  25 

1:53 
—0.3 

8:07 
5.6 

14:22 
—0.3 

20:18 
4.9 

N  1  F    25 

2:48 
—0.4 

9:10 
6.0 

15:29 
—0.4 

21:20 
4.9 

H 

25 

3:20 
-0.7 

9:40 
6.1 

16:00 
-0.6 

21:58  j 

5.2  ; 

1 

1 

W  26 

2:30 
-0.3 

8:45 
5.7 

15:04 
—0.8 

20:.M 
4.9 

S    26 

3:35 
—0.4 

9:54 
5.9 

16:17 
-0.4 

•22:10 
4.9 

M 

26 

4:10 
-0.5 

10:29 
5.9 

16:50 
—0.6 

22:52 
5.2 

1 

Th  27 

3:09 
-0.3 

9:27 
5.7 

15:47 
-0.2 

21:35 
4.8 

S    27 

4:25 
-0.2 

10:45 
5.7 

17:18 
—0.3 

23:03 

4.8 

p 

Tu 

27 

6:a5 
—0.4 

11-20 
5.6 

17:43 
—0.5 

23:51  1 
5.2  i 

1 

FI28 

1 

3:43 
-0.2 

10:10 
5.7 

16:33 
—0.2 

22:20 

4.8 

M    28 

5:21 
-0.1 

11:30 
5.5 

18:02 
-0.2 

!  W   28 

6:08 
—0.2 

12:15 
5.4 

18:38 
-0.4 

:  :  :; 

iN 

S  129 

1 

4:40 
0.0 

11:00 
5.5 

17:24 
-0.2 

23:10 
4.7 

Tu  29 

0:05 
4.8 

6:18 
0.0 

12:35 
5.3 

19:00 
-0.2 

E   Th  29 

■^  1 

0:53 
5.2 

7:04 
0.0 

13:14 
5.1 

19:34  ! 
-0.4| 

'i     '  S  !  30 

5:35 
0.0 

11:58 
5.4 

18:20 
0.0 

(L  i  W '  30 

1:09 
4.9 

7:22 
0.0 

13:37 
5.1 

19:58 
-0.2 

F    30 

1:57 
5.2 

8:08 
0.0 

14:17 
4.9 

•20:3:5 
— 0.4 

'  (1 1  M   31 
i     '       1 

0:15 
4.5 

6:34 
0.1 

12:65 
5.2 

the  ord 
e  heigh 
ch  is  t 
el.    To 
e  heigh 
n  Stand 
B  af  tern 
uar.;  Q 
gee  or  f 

19:20 
0.0 

1       , 

i    ' 

th  their  times  on  the  fin 
I  her  it  is  high  or  low  wa 
ngs  on  the  Coast  and  Ge 
ftter,  add  the  tabular  he 
>tract  it. 

W.:  Oh  ia  midnight,  12h 
;n  diminished  by  12 give 
quar.:  E.  moon  on  the 

S    31 

3K»       9:14 
6.4         0.1 

m  the  second  lin 
1  feet  and  tentha 
ts  for  this  region, 
gs  given  on  the  c 

esa  than  12  are  in 
;  for  instance,  16 
I  farthest  north  c 

16:21 

4.8 

21:34 
—0.5 

The  tic 

a  comparis 

1  from  Mean 

2.6  feet  bel 

minus  (— ) 

The  til 

,  (a.  m.),  all 

#.  nev 

,  equator:  A 

les  are  placed  in 
on  of  consecutiv 
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—0.4 

14:22 
—0.4 

15:06 
-0.3 

15:52 
—0.2 

16:46 
0.0 

17:48 
0.1 

12:83 
6.4 

1357 
6.5 

14:42 
6.7 

15:42 
7.0 

16:40 
7.4 

17:32 

7.8 

18:24 
8.0 

13:00 
—0.9 

13:45 
—1.0 

14:28 
—0.7 

15:13 
—0.4 


21:02 
8.0 

21:48 
7.7 

22:34 
7.2 

23:21 
6.8 


19:00 
1.0 

19:58 
LI 

20:56 
LI 

21:50 
LO 

22:40 
0.7 

28:26 
0.4 


18:28 
7.2 

19.09 

7.5 

19:52 
7.7 

20:35 
7.8 

21:20 
7.8 

22:10 
7.6 

-23:02 
7.3 


18.48 
0.2 

19:55 
0.2 

21:02 
0.1 

22:06 
-0.2 

28:06 
-0.6 

23:58 

-0.7 


19:10 
8.1 

19:66 
8.0 

20:40 
7.8 

21:22 
7.5 


W.  Mo. 


|W     li 


Time  and  Height  of  High  and 
Low  Water. 


•  |M'13 
N  { Tu,  14  I 
:  w  1 15 

iTh  16| 

I       I       I 

p|  f;i7' 

I  S  1 18  I 
I  S    19| 
I'm   20 
lTu'21 


I 


\V,22| 
:Th  23  j 

I  F    24' 

.  S  i  25  i 
'       i 
18    26 

S  ,'  M  1  27  ' 
C 

Tu  281 

!w   29, 

I       '       ' 
Th  30! 


8:47 
—0.3 

4:82 
0.0 

6:17 
0.3 

6:04 
0.6 

0:24 
6.1 

1:14 
6.8 

2:10 
6.7 

Z102 
5.7 

8^54 
6.9 

4:45 
6.1 

5:83 
6.8 

0:24 
—0.2 

1:10 
-0.5 

1:56 
-0.7 

2:42 

—0.8 

3.-29 
—0.7 

4:18 
-0.7 

6:12 
-0.5 

6:07 
-0.4 

0:40 
6.9 

1:44 
6.6 

2:46 
6.5 

8:48 
6.5 

4:46 
6.5 

5:41 
6.5 

0:31 
—0.3 

1:17 
—0.3 

2:01 
—0.3 

2:42 
—0.3 

8:25 
—0.1 


9:47 
6.4 

10:33 
6.1 

11:18 
6.9 


15-.58 
0.0 

16:40 
0.4 

17:29 
0.8 


22K)5 
7.1 

22:48 

6.7 

23:84  I 


5.7 

18:20 
LO 

:  :  : 

6:.% 
0.7 

13:00 
5.6 

19:12 
L2 

7:42 
0.8 

18:52 
5.7 

20:09 
L2 

8:82 
0.7 

14:48 
6.9 

21:04 

LI 

9:21 
0.6 

15:36 
6.3 

21:57 
0.8 

10:12 
0.8 

16:24 
6.6 

22:50 
0.5 

11:00 
0.0 

17:18 
7.0 

28.37 
0.1 

11:46 
-0.2 

18:00 
7.4 

6:19 
6.6 

12:32 
—0.4 

18:45 

7.8 

7K)7 
6.7 

13:17 
—0.6 

19:31 

8.0 

7:61 
6.8 

14:08 
-0.7 

20:17 

8.1 

8:37 
6.9 

14:51 
—0.7 

21:06 

8.0 

9:29 
6.9 

16:42 
-0.6 

21:64 

7.8 

10:20 
6.9 

16:83 
-0.4 

22:47 

7.0 

11:17 
6.8 

12:15 
6.8 

7KM 
—0.2 

8:04 
-0.2 

9K)2 
-0.3 

10:00 
—0.4 

10:66 
-0.6 

11:48 
-0.7 

6:31 
6.6 

7:17 
6.6 

8:00 
6.5 

8:42 
6.4 

9:22 
6.3 


17:31 
—0,2 

18:31 
0.0 

13:15 
6.8 

14:17 
6.9 

15:20 
7.1 

16:17 
7.3 

17:13 
7.6 

18:04 
7.7 

12:36 
—0.7 

18:25 
—0.7 

M.-O? 
—0.6 

14:48 
—0.2 

15:80 
0.2 


23:41 


19:37  , 
0.1 

20:42 
0.1 

21:45 
0.0 

22:45 

-0.1 

23:40 
—0.2 


18:52 

6.8 

19j3.5  ' 
7. 7 

20^17 

20:58 

7.3 

21:3S 

7.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.   The  heights.  In  feet  and  tenths,  are  reckoned  : 
from  Mean  Low  Water,  which  is  the  datimi  of  soundings  on  the  Coast  and  Geodetic  Survev  Charts  for  this  region,  and  which  is 
8.4  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  U)  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  \V.;  0»»  is  midnight,  12»'  Is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  16:47  is  3:47  p.  m. 

#.new  moon;  }),  1st  quar.:  O.  fwH  moon;  C  3d  quar.;  E,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the  : 
equator;  A,  P,  moon  in  apogee  or  perigee.  1 
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1 

of- 

JU 
Time  an 

« 

LY. 

1 

AUGUST. 

SEFrESlBER. 

5D.y 

d  Height  of  High  and 
Low  Water. 

e 

8 

E 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

s 

tiaynf^ 

Time  an 

a  Height  of  High  and 
Low  Water. 

11:43      18K)4    .    .    . 
6.6         0.6    ..    . 

W. 

Mo. 

W.  Mo. 

W. 

Mo. 

If 
1 
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0.0 
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6.7 

M      1 
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0.6 
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<L 

F 

2 
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0.7 
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5:26 
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1 

4 
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N 
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5 
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F 
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6 
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Tu'    9 
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•    •    • 

P 

• 
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17:35 
7.5 

W  10 

1       1 

0:32 
-0.6 

6:30 
7.0 

12:45 
—1.0 

18:57 
8.1 

E 

S    10 

1 

1:47 
—1.3 
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8.0 

14:08 
-1.6 

20:18 
8.2 

>'   M   11 
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6:57 
6.5 

12:11 
-0.5 

18:27 
7.9 
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11 
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7:21 
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19:47 
8.8 

S    11 

2:32 
—1.4 
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8.2 
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—0.5 
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6.8 
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8.1 
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7.6 
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-1.3 

20:85 
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M   12 
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—1.8 
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8.2 

16:47 
-1.8 

21:53 

7.8 

•  W  13 

1:40 
—0.8 

7:37 
7.0 

13:50 
—1.0 

20:04 

8.2 

8    13 

2:56 
—1.3 

9:01 
7.8 

15:15 
—1.3 

21:24 
8.1 

Tu  13 

4:07 
—1.2 

10:18 
8.0 

16:88 
—0.9 

22:42 
7.4 

P!Th|14 

2:28 
-1.0 

8:28 
7.2 

14:42 
—1.0 

20:53 
8.2 

E    S    14 

3:42 
—1.2 

9:61 

7.8 

16:05 
—1.1 

22:14 
7.9 

W 

14 

4:66 
-0.8 

11:09 
7.7 

17:31 
-0.5 

28:34 
6.9 

;FJ16 

8:17 
—1.0 

9:17 
7.3 

15:80 
—0.9 

21:43 
8.0 

M   15 

4.31 
—1.1 

10:42 
7.7 

16:69 
—0.7 

28K)6 
7.6 

Th  15 

5:49 
—0.4 

12K)4 
7.3 

18:28 
0.0 

S    16 

4:06 
—1.0 

10:10 
7.3 

16:22 
—0.8 

22:32 
7. 7 

Tu  16 

5:22 
-0.8 

11:34 
7.5 

17:54 
-0.4 

:  *  ' 

D 

F    16 

0:80 
6.4 
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—0.1 
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6.9 

19:27 
0.4  J 

K    §    17 

1 

4:65 
-0.8 
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s 
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0.6 
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1       1 
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0.7  ] 
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—0.3 

13:56 
7.0 

20:21 
0.2 
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OCTOBER. 



NOVEMBER. 

DECEMBER.                         | 

=■  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

as 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 
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-0.3 

S 

3 

4:12 
7.3 

10:87 
-0.8 

16:40      22:54  i 
6.8      -0.7 

Tu 

4 

2:50 
6.1 

9:10 
0.2 

15:22 
6.8 

21:50 
0.1 

E     F 

4 

4:33 
7.2 

10:56 
-0.5 

17:04 
7.2 

28:19 
-0.8 

* 

4 

5:10 
7.7 

11:JM 
-0.5 

17:35      23:45 
6.9      —1.0 

W 

5 

3:57 
6.5 

10:14 
—0.2 

16:22 
7.1 

22:50 
-0.3 

1 

5 

5:28 
7.7 

11:50 
—0.9 

17:67 
7.4 

M 

5 

6:00 
8.0 

12:26 
-0.7 

18:-27    ...  1 

7.0    ...  1 

Th 

6 

4:56 
7.0 

11:15 
-0.6 

17:24 
7.4 

23:44 
-0.7 

1  « 

! 

6 

0:10 
-1.1 

6:20 
8.1 

12:44 
—1.2 

18:47 
7.5 

• 

Tu 

6 

0:87 
—1.1 

6:60 

8.2 

13:15      19:16  i 

—0.8         7.1 

F 

7 

5:M 
7.5 

12K)9 
—1.0 

18:20 
7.8 

•  M,    7 

1:00 
— 1.-3 

7:10 
8.4 

13:32 
-1.2 

19:35 
7.5 

W 

7 

1:26 
-1.1 

7:38 

8.2 

14K»      20K)2 
—0.8         7.0 

p 

E 

S 

8 

0:35 
—1.1 

6:42 
8.0 

13:02 
-1.3 

19:10 
8.0 

Tu;   8 

1 

1:45 
—1.3 

7:59 

8.4 

14:20 

—1.2 

20:22 
7.4 

S 

Th 

8 

2:12 
-LO 

8:25 
8.1 

14:50      20:50 
-0.7         6.9, 

• 

s 

9 

1:22 
—1.3 

7:32 
8.3 

13:61 
-1.6 

19:57 
8.0 

W     9 

2:32 
—1.2 

8:44 
8.3 

15:07 
—1.0 

21:08 
7.2 

F 

9 

3:00 
-0.7 
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7.8 

15:34      21:35 1 
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M   10 

2:11 
—1.5 

8:17 
8.4 

14:40 
-1.5 

20:43 

7.8 

s  'ThilO 

1 

3:20 
—0.9 

9:32 
8.0 

1.V55 
-0.7 

21:57 
6.9 

s  |io 

8:42 
-0.8 

9:54 
7.4 

16:18      22:20 1 
—0.3          6.4 

Tu  11 

2:56 
—1.4 

9:05 
8.3 

15:28 
—1.2 

21:30 
7.5 

f'ii 

4.-06 
—0.6 

10:18 
7.6 

16:43 
—0.3 

22:46 

6.5 

\h    11 

4:80 
0.1 

10:39 
7.0 

17:07      28:10 
0.0         6.1 

W  12 

1 

3:42 
—1.1 

9:M 
8.1 

16:17 
—0.8 

22:20 
7.1 

S  Il2 

4:56 
-0.1 

11:07 
7.1 

17:34 
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23:87 
6.2 

M  12 

5:17 
0.5 

11:24 
6.6 

17:62      23:56  , 
0.2         6.0 

Th 

13 

4:32 
-0.7 

10:44 

7.7 

17:07 
-0.4 

23:09 
6.7 

S    13 

5:49 
0.4 

12:00 
6.6 

18:25 
0.4 

Tul  13 

6:07 
0.8 

12:13 
6.2 

18:38    .    .    . 
0.5    ..    . 

s 

F 

14 

5:23 
-0.3 

11:33 
7.2 

18:01 
0.0 

D    M   14 

0:32 
5.9 

6:46 
0.7 

12:52 

6.2 

19:20 
0.5 

I 

w;i4 

0:48 
5.8 

7:00 
1.0 

13:04       19:30 
6.9         0.6 

S    15 

0:04 
6.3 

6:17 
0.2 

12:30 
7.7 

18:59 
0.4 

Tu  15 

1:30 
5.8 

7:43 
1.0 

13:47 
6.0 

20:14 
0.7 

E 

Th  15 

1:40 

5.8 

7:54 
1.2 
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5.7          0.7 

})!S    16 

1:05 
6.0 

7:17 
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13:28 
6.4 
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W!l6 

1 

2:27 
5.7 

8:43 
1.0 

14:47 
5.8 

21K)9 
0.7 

F   16 

2:30 
5.9 

8:60 
1.2 

14:47       21:10 
5. 7          0. 6 

M  17 

2:07 
6.g 

8:20 
0.7 

14:30 
6.1 

20:58 
0.7 

A  Th  17 

3:20 
6.8 

9:38 
1.0 

15:40 
5.8 

22KX) 
0.6 

S    17 

3:22 
6.1 

9:44 
1.0 

15:40      22K)0 
5.7          0.5 

Tu  18 

5.8 

9:20 
0.8 

15:27 
6.0 

21:54 
0.7 

E    F    18 

4:09 
6.1 

10:30 
0.8 

16:81 
5.9 

22:15 
0.4 

S    18 

4:10 
6.4 

10:85 
0.7 

16:80      22:46 
5.8          0.2 

1  W ,  19 

1      1 

4:01 
5.9 

1017 
0.7 

16:25 
6.1 

22:44 
0.6 

S  1 19 

4:56 
6.4 

11:17 
0.6 

17:15 
6.0 

-28:28 
0.2 

M,19 

5.-00 
6.8 

11:24 
0.4 

17:17      23:34 
6.0          0.0 

A  Th  20 

4.54 
6.1 

11:10 
0.6 

17:14 
6.2 

23:28 
0.3 

S    20 

5:36 
6.7 

11:67 
0.3 

17:56 
6.2 

.    .     . 

Tu  20 

j 

5:46 
7.1 

12:10 
0.1 

18,-05    .     .     . 
6.2    ..     . 

E  1  F  :  21 

5:37 
6.4 

11:62 
0.4 

17:67 
6.3 

:  :  : 

M  21 

0:07 
0.0 

6:16 
7.0 

12:40 
0.0 

18:35 
6.3 

W'21 

0:16 
-0.2 

6:30 
7.5 

12:55      18:49 ' 
—0.2          6.4 

S    22 

0:08 
0.2 

6:16 
6.6 

12:32 
0.2 

18:86 
6.5 

O  Tu22 

0:48 
—0.1 

6:57 
7.3 

13:20 
-0.1 

19:15 
6.5 

<^  Th  22 

1:00 
—0.3 

7:15 
7.7 

13:40       19:32  , 
—0.4          6.6 

|S23 

0:47 
0.0 

6:53 
6.8 

13.-08 
0.0 

19:09 
6.6 

W  23 

1 

1:26 
-0.2 

7:36 
7.5 

14:02 
-0.3 

19:55 
6.6 
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1:46 
—0.5 

8:00 
7.9 

14:25      20r20 
—0.6          6.7 

O   M  24 

1      1 

1:22 

i-0.1 

7:27 
7.0 

13:47 
—0.2 

19:44 
6.6 

Th;24 

i 

2:06 
—0.2 

8:19 
7.6 

14:45 
-0.4 

20:37 
6.6 

S    24 

2:31 
—0.5 

8:45 
7.9 
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—0.1 
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7.2 

14:23 
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2:47 
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15:27 
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6.6 
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9:33 
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M 

28 
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•    •    - 
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6:00 
0.0 
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N    S  ,29 
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7.1 

17:22 
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23:17 
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Tu 

29 
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6:18 
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12:30 
6.8 
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E  Th  29 
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S    30 

1       1 
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11:49 
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18:16 
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•    •    • 

C 
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6:32 
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i 

S    31 
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8.4  feet  bel 
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th  their  times  on  the  first  line  a 
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luar.;  £,  moon  on  the  equator; 
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1 

JANUARY. 

Time  and  Height  of  High  and 
LowWater. 

^ 

Day 

FEBRUARY. 

Time  and  Height  of  High  and 
Low  Water. 

1 

MARCH. 

Time  and  Height  of  High  and 
LowWater. 

1   . 
.  a 

0 

Dayof- 

of- 

Dayof— 

'i 

|W.Imo. 

W.  Mo. 

W.  >Io. 

1 

F 

1 

5:a5 
6.7 

11:58 
0.0 

17:66 
5.7 

9\^  ' 

0:41 
-0.9 

7:00 
7.2 

13:21 
-0.8 

19:25 
6.4 

P 

o 

Tu 

1 

0:2i8 
—0.9 

6:43 
7.1 

13:00 
-0.9 

19:06 

6.7  1 

S 

2 

0:04 
-0.4 

6:28 
7.1 

12:49 
-0.4 

18:50 
6.0 

Tu    2 

1:34 
-1.0 

7:51 
7.3 

14:10 
—0.9 

20:15 
6.6 

w 

2 

1:19 
—1.1 

7:33 
7.2 

13:49 
— LO 

19:56 
6.9 

1 

s 

3 

0:57 
-0.8 

7:18 
7.8 

13:40 
—0.7 

19:41 
6.2 

W     3 

2:26 
-1.0 

8:41 
7.2 

14:69 
—1.0 

21:05 
6.6 

E  Th 

3 

2:10 
-LI 

8:21 
7.1 

14:36 
—1.0 

20:45 
7.0  ' 

p 

M 

4 

1:48 
-0.9 

8K)8 
7.3 

14:29 
-0.8 

20:32 
6.2 

E 

Th    4 

3:12 
—0.8 

9:30 
6.9 

15:47 
—0.8 

21:5(5 
6.0 

F 

4 

3.-00 
-LO 

9:10 
6.8 

15:21 
—0.9 

21:34 
6.9 

1 

Tu 

5 

2:40 

^.8 

8:58 
7.1 

15:18 
—0.7 

21:23 
6.2 

F  1    5 

4:09 
-0.6 

10:20 
6.6 

16:35 
-0.6 

22:48 
6.4 

:  S     5 

3:50 
-0.7 

9:57 
6.5 

16:09 
-0.6 

22:23 
6.7 

W 

6 

3:31 
—0.6 

9:48 
6.9 

16:08 
—0.6 

22:16 
6.2 

S      6 

1 

6:02 
-0.2 

11:10 
6.2 

17:25 
-0.3 

23:41 
6.2 

1  S     6 

4:40 
—0.3 

10:46 
6.0 

16:66 
-0.3 

28:14 
6.3 

Th 

7 

4:25 
-0.3 

10:40 
6.6 

17:00 
-0.6 

23:11 
6.1 

'S|    7 

5:58 
0.1 

12:03 
5.7 

18:17 
—0.1 

Mj    7 

5:31 
0.1 

11:86 
6.6 

17:46 
0.0 

,E    F 

1    1 

8 

5:22 
—0.1 

11:34 
6.2 

17:51 
-0.2 

.    .    . 

(C 1  M     8 

1      1 

0:38 
6.0 

6:57 
0.4 

13:00 
.  5.3 

19:14 
0.1 

C  Tu 

8 

0:07 
6.0 

6:26 
0.5 

12:29 
5.2 

18:40 
0.4 

d    S 

1 

9 

0X)7 
6.0 

6:20 
0.2 

12:80 
6.8 

18:46 
-0.1 

Tu    9 

1:36 

5.8 

7:59 
0.7 

14:00 
5.1 

20:11 
0.3 

s 

W 

9 

IKK 
5.7 

7:26 
0.8 

13:27 
4.9 

19:38 
0.6 

S 

10 

1:07 
6.9 

7:24 
0.4 

13:29 
6.0 

19:44 
0.0 

W|10 

2:86 
5.7 

9:00 
0.8 

16:02 
5.0 

21:10 
0.4 

Th  10 

2:00 
5.6 

8:26 
0.9 

14:30 

4.8 

20:38 
0.7 

1   'm 

11 

2:07 
6.9 

8:28 
0.6 

14:31 
5.3 

20:41 
0.1 

s   Th  U 

1 

3:35 

5.7 

10:00 
0.8 

16:02 
6.0 

22K)7 
0.4 

F  ,11 

1 

3:00 
5.4 

9:25 
1.0 

16:31 

4.8 

21:38 
0.7 

Tu 

12 

8:07 
6.9 

9:30 
0.6 

15:32 
5.2 

21:39 
0.1 

F  |12 

4:29 

6.8 

10:86 
0.7 

16:66 
5.0 

23:00 
0.3 

8    12 

3:56 
5.4 

10:19 
0.8 

16:26 
4.9 

22:82 
0.6 

W 

13 

4:04 
6.0 

10:29 
0.6 

16:29 
5.2 

22:34 
0.0 

1  S    13 

5:19 
5.9 

11:43 
0.6 

17:45 
5.2 

23:48 
0.2 

H'lS 

4:47 
6.5 

11:08 
0.6 

17:14 
6.1 

23:21  , 

0.6  1 

Th 

14 

4:66 
6.2 

11:23 
0.5 

17:22 
5.2 

28:24 
0.0 

S    14 

6:04 
6.9 

12:26 
0.4 

18:29 
6.3 

A 

M   14 

5:88 
6.6 

11:51 
0.4 

17:57 
5.3 

.    .    .  ' 

s    F 

15 

5:46 
6.2 

12:11 
0.4 

18:11 
5.3 

AM  15 

0:31 
0.2 

6:45 
6.0 

13:04 
0.3 

19:07 
6.4 

Tu  15 

1 

0:06 
0.3 

6:14 
5.8 

12:30 
0.3 

18:35 
6.6 

is 

16 

0:11 
0.0 

6:30 
6.2 

12:54 
0.3 

18:54 
5.3 

•  Tu'  16 

1:11 
0.2 

7:22 
6.0 

13:40 
0.2 

19:41 
5.4 

•  WJ16 

1      1 

0:44 
0.2 

6:51 
5.8 

13:05 
0.1 

19:10 
5.7 

•  s 

17 

0:56 
0.0 

7:11 
6.2 

13:34 
0.3 

19:34 
5.3 

;\V  17 

1:46 
0.2 

7:56 
6.0 

14:18 
0.1 

20:14 
5.6 

K 

Th  17 

1:20 
0.1 

7:27 
6.9 

13:89 
0.1 

19:44 
5.9 

i    ^' 

18 

1:86 
0.1 

7:49 
6.1 

14:10 
0.2 

20:11 
5.3 

Th  18 

1 

2:20 
0.3 

8:29 
6.9 

14:46 
0.1 

20:46 
6.7 

F  |18 

1 

1:66 
0.1 

8K)1 
5.9 

14:11 
0.0 

20:20 
6.1 

A,Tu 

1 

19 

2:11 
0.3 

8:25 
6.0 

14:45 
0.2 

20:44 
5.3 

E    F   19 

2:65 
0.8 

9:03 
5.8 

16:18 
0.1 

21:23 
5.8 

S    19 

2:38 
0.0 

8:86 
6.9 

14:46 
0.0 

20:68 
6.2 

VV 

20 

2:46 
0.5 

8:69 
5.9 

16:18 
0.3 

21:16 
5.3 

S    20 

8:81 
0.3 

9:38 
6.6 

15:63 
0.2 

22  KB 

5.8 

S   20 

3:11 
0.0 

9:12 

5.8 

15:24 
0.1 

21:38 
6.2 

■ 

Th 

21 

3:21 
0.6 

9:82 
5.7 

15:52 
0.3 

21:52 
5.3 

S   21 

4:13 
0.4 

10:18 
5.6 

16.33 
0.2 

22:49 
5.9 

M   21 

3:52 
0.1 

9:61 
5.7 

16K)4 
0.1 

2258 
6.1 

E 

F 

22 

3:66 
0.7 

10:07 
6.6 

16:27 
0.3 

22:33 
5.4 

M   22 

1       1 

4:59 
0.4 

IIKX) 
5.5 

17:18 
0.3 

23:40 
5.9 

Tu  22 

1 

4:39 
0.2 

10:85 
6.6 

16:51 
0.3 

28:14 
6.0 

S 

23 

4:88 
0.7 

10:45 
5.6 

17:07 
0.4 

28:20 
5.5 

•  Tu  23 

5.62 
0.6 

11:30 
5.4 

18:11 
0.4 

W  23 

1 

5:32 
0.4 

11:28 
5.8 

17:45 
0.4 

1 

S 

24 

5:25 
0.7 

11:30 
6.4 

17:54 
0.4 

.     .     . 

D 

W 

24 

0:87 

5.8 

6:52 
0.6 

12:49 
6.2 

19:11 
0.4 

N 

Th|24 

0:11 
6.9 

6:31 
0.6 

12:30 
5.2 

18:48 
0.5 

:1> 

M 

26 

0:12 
5.6 

6:21 
0.7 

12:21 
5.3 

18:46 
0.4 

Th 

25 

1:40 
6.9 

7:59 
0.6 

13:56 
5.2 

20:19 
0.3 

F    25 

1 

1:16 
6.8 

7:87 
0.6 

13:38 
5.2 

19:57 
0.4 

Til 

26 

1:10 
6,7 

7:22 
0.7 

13:20 
5.2 

19:44 
0.3 

N    F 

26 

2:47 
6.0 

9:08 
0.5 

15:07 
6.3 

21:26 
0.0 

S  ;26 

2:24 
6.9 

8:46 
0.4 

14:60 
5.3 

21:08 
0.2 

\V 

27 

2:11 
5.9 

8:27 
0.6 

14:25 
5.2 

20:46 
0.2 

1 

27 

3:51 
6.2 

10:14 
0.2 

16:15 
5.6 

22:30 
—0.3 

S    27 

8:29 
6.0 

9:61 
0.1 

15:68 
5.7 

22:14 
-0.2 

Th 

28 

3:14 
6.1 

9:34 
0.4 

15:31 
6.3 

21:49 
—0.1 

S 

28 

4:52 
6.6 

11:18 
-0.2 

17:17 
6.0 

28:30 
— O.C 

M   28 

! 

4:32 
6.3 

10:61 
-0.2 

17:00 
6.1 

23:15 
-0.5 

X 

F 

29 

4:15 
6.4 

10:86 
0.1 

16:86 
5.5 

22:49 
—0.4 

M 

29 

6:49 
6.8 

12:09 
—0.6 

18:14 
6.4 

P 

Tu!  29 

6:30 
6.6 

11:46 
-0.6 

17:56 
6.6 

■    •     • 

S  |30 

1 

6:13 
6.8 

ll.a5 
-0.2 

17:36 
5.8 

28:46 
—0.7 

E 

W;30 

0:11 
—0.8 

6:24 
6.8 

12:36 
-0.8 

18:46 
6.9 

»  {31 

6:09      12:80 
7.0     —0.6 

es  are  placed  in  1 
on  of  consecutive 

Low  Water,  whi 
ow  mean  sea  levf 

before  the  heigh 
ae  used  is  Centra 
greater  are  in  the 
r  moon;  }).  Ist  qi 
,  P,  moon  in  apoj 

18:32 
6.2 

OlTh  31 

.  1    ! 

1:02 
-1.0 

7:14 
6.9 

13:24 
-LO 

19:34 
7.1 

1  ^( 

frc 

I3.0 

(- 

(a 
1 
eq 

Ti 
►om 

)m  ] 
►  fee 

Tt 

•  m,) 

•. 
uau 

etid 
pari» 
ifean 
tbel 

letiii 

,all 

nev 

>r;  A 

he  order  of  occurrence,  wi 
heights  will  indicate  whet 
eh  is  the  datum  of  soundii 
»1.    To  And  the  depth  of  wf 
t,  in  which  ca*>e  subtract  it 
1  Standard,  90th  meridian 
afternoon  (p.  m. )  and  whei 
lar.;  Q,  full  moon;  (t,  8d  < 
jee  or  perigee. 

th  their  times  on  the  first  line  a 
ther  i  t  is  high  or  low  water.    Th 
ags  on  the  Coa»t  and  Geodetic  S 
Iter,  add  the  tabular  height  to 

VV.:  0«>  is  midnight,  12b  is  noon: 
a  diminished  by  12  give  the  time 
luar.;  £,  moon  on  the  equator 

nd 
eh 
lur^ 
the 

all 

s  a 

N 

heights  c 
eights,  in 
'ey  Chan 
sounding 

hours  h 
fter  noon 
S,  moon 

m  the  second  line  of  each  day:  1 
I  feet  and  tenths,  are  reckoned  1 
\s  for  this  region,  and  which  Is 
fs  given  on  the  chart,  unless  a 

)8s  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m.  i 
farthest  north  or  south  of  the  : 

1 

116 


FERNANDINA  (Dade  Street),  FLORIDA,  1904. 


1                                  APRILu 

MAY. 

:i  1  Day  of— 
J  i  W.  Mo. 

JUNE. 

'hand 

1 
1 

1 

W.  Mo.                  Lo^Wftti^r. 

0  |^^**^~  Tlmcjuid  Height  of  High  and 

Time  and  Height  of  Hifi 
Low  Water. 

^       1        -\^^ 

8:02 
6.8 

14:12 
-1.0 

20:24 
7.1 

,  S      l| 

2:24 
—0.6 

8r26 
6.2 

14:31 
—0.7 

20:47 
6.9 

i''^'    ' 

8:80 
0.0 

9:30 
5.4 

15:33 
0.2 

21:48  1 
6.1  1 

S      2 

2:43 
-0.9 

8:49 
6.6 

14:58 
-0.9 

21:11 
7.0 

M     2| 

1 

3:09 
—0.4 

9:11 
5.9 

15:15 
-0.4 

21:31 
6.6 

'Th    2 

4:10 
0.8 

10:11 
5.2 

16:14 
0.5 

22:30 

6.8  i 

S      3 

3:80 
-0.6 

9:35 
6.2 

15:42 
—0.6 

21:58 
6.7 

8|Tu    3 

3:54 
—0.1 

9:56 
5.6 

16K)0 
0.0 

22:16 
6.2 

F     3 

4:61 
0.5 

10:54 
5.0 

16:56 
0.8 

23:11 
5.5, 

M     4 

4:18 
-0.2 

10:20 

5.8 

16:29 
-0.2 

22:46 
6.3 

W;  4 

4:38 
0.2 

10:40 
6.3 

16:45 
0.4 

28:02 

5.8 

1  S  '    4 
1       1 

5:84 
0.6 

11:89 
4.9 

17:42 
1.1 

28:55* 
5.2, 

'      Tu|   5 

5K)6 
0.2 

11:08 
5.4 

17:16 
0.2 

23:36 
5.9 

Th|    5' 

5:24 
0.5 

11:27 
5.0 

17:33 
0.8 

28:50 
5.5 

A|  s'    5 

6:18 
0.7 

12.-27 
4.9 

18:88 
1.2 

1 

5:57 
0.5 

11-.59 
5.1 

18:09 
0.6 

F     6| 

6:12 
0.7 

12:18 
4.8 

18A5 
1.0 

IM!   6 

0:42 
5.1 

0.8 

18:20 
5.0 

19:28 
1.2 

rl 

Th,     7'         0:28 
5.6 

6:51 
0.8 

12:5=> 

4.8 

19:05 
0.9 

d'  s     7' 

1       1       ' 

0:89 
5.2 

7:01 
0.9 

13:13 

4.7 

19:21 
1.2 

E  Tu    7 

1      1 

1:33 
6.0 

7:56 
0.7 

14:14 
6.2 

20:26 
1.1  , 

F       8          1:23 
1         ^'^ 

7:47 
1.0 

13:54 
4.7 

20KM 
1.0 

AS      8, 

1:32 
5.0 

7:66 
0.9 

14:09 

4.8 

20:19 
1.2 

,W,    8 

1      1 

2:27 
6.0 

8:48 
0.6 

15:08 
5.5 

21:23 
0.9 

S  1    9 

2:20 
5.1 

8:45 
1.0 

14:^ 
4.7 

21:01 
1.0 

M     9, 

2:26 
5.0 

8:47 
0.8 

15K)4 
5.0 

21:13 
1.1 

Th    9 

1      1 

8:22 
5.1 

9:40 
0.3 

16K)0 
6.8 

22:20 
0.6 

1  A 

S  ilO 

3:16 
5.1 

9:38 
0.9 

15:49 
4.9 

22:00 
0.9 

E  Tu  10, 

3:20 
5.1 

9:38 
0.7 

15:54 
5.3 

22:09 
0.8 

|F  10 

4:16 
6.3 

10:80 
0.1 

16:50 
6.2 

28.11 
0.2 

, 

Mill 

4m 

5.2 

10:27 
0.7 

16:37 
5.2 

22:49 
0.7 

W  11 

1      1 

4:11 
5.2 

10:25 
0.4 

16:41 
5.7 

22:58 
0.5 

S    11 

6:09 
^        6.6 

11:19 
—0.2 

17:40 
6.5 

.  ! 
!   !  *.  i 

Tu'l2 

1 

4:56 
5.4 

11:11 
0.5 

17:20 
5.5 

23:34 
0.4 

Th  12, 

1 

4:59 
5.4 

11:11 
0.1 

17:25 
6.0 

23:44 
0.2 

:8   12 

0K)1 
0.0 

5:59 
6.6 

12:07 
-0.4 

18:28 
6.8 

[E 

W|13 

5:89 
5.6 

11:51 
0.2 

18:00 
5.8 

F    13, 

'      1       1 

5:44 
5.6 

11:54 
0.1 

18:09 
6.3 

.     .    . 

•  ^M   13 

0:49 
—0.8 

6:47 
6.8 

12:54 
-0.6 

19:15 
7.0 

Th  14 

0:15 
0.2 

6:20 
5.7 

12:30 
0.0 

18:39 
6.0 

S    14 

0:27 
—0.1 

6:28 
5.7 

12:a'S 
—0.3 

18:52 
6.6 

N  Tu  14 

1:36 
—0.4 

7:a5 
6.9 

13:41 
—0.6 

20:02 
7.1 

!• 

F    15 

0:56 
0.0 

6:58 
5.8 

13:06 
—0.1 

19:17 
6.3 

•    §  ,  15 

'       1 

1:11 
—0.2 

7:10 
5.8 

13:10 
-0.4 

19:35 
6.8 

W  15 

2:24 
—0.5 

8:22 
5.9 

14:30 
—0.5 

20:50 
7.0 

S    16 

1:34 
-0.2 

7:35 
5.9 

13:44 
-0.2 

19:56 
6.4 

M|16 

1       1 

1:55 
—0.3 

7:52 

5.8 

13:59 
—0.4 

20:19 
6.8 

Th  16 

8:11 
—0.5 

9:11 
6.9 

15:18 
—0.4 

21:40 
6.8 

S    17 

2:14 
—0.2 

8:13 
5.9 

14:21 
—0.2 

20:37 
6.5 

N  Til  17 

'       1 

2:40 
-0.3 

8:36 
5.8 

14:42 
-0.3 

21:05 
6.8 

P    F    17 

4:00 
—0.4 

10.-02 
5.8 

16:11 
—0.2 

22:30 
6.5 

M   18 

2:55 
,  —0.2 

8:52 
5.8 

15:00 
—0.1 

21:20 
6.5 

W   18 

1 

3:25 
-0.3 

9.21 
5.7 

15:29 
—0.1 

21:53 
6.6 

S    18 

1 

A'JA 
—0.3 

10:57 
6.8 

n-ff! 
0.0 

28:24 
6.2 

^ 

Tii  19 

1 

3:89 
-^.1 

9:35 
5.7 

15:44 
0.0 

22:07 
6.4 

Th  19 

4:14 
—0.1 

10:12 
6.6 

16:20 
0.1 

22:44 
6.3 

S    19 

1 

5:45 
—0.2 

11:56 
5.8 

18:08 
0.8 

.     .     . 

N  i  W ,  20 

4:26 
0.1 

10:21 
5.5 

16:33 
0.2 

22:59 
6.2 

F    20 

0.0 

11:08 
5.5 

17:18 
0.3 

23:40 
6.1 

J   M   20 

0:20 
5.9 

6:41 
0.0 

12:57 
5.8 

19:12 
0.4 

;     lTh|21 

5:19 
0.2 

11:16 
5.4 

17:30 
0.4 

23:56 
6.0 

S     21  ; 

i 

6:02 
0.1 

12:09 
5.4 

18:21 
0.4 

'Tu  21 

1:21 
6.7 

7:40 
0.0 

14:00 
5.9 

20:19 
0.4 

i:d 

F|22 

6:17 
0.4 

12:19 
5.2 

18:34 
0.5 

I  a  22 

'^          1 

0:40 

5.8 

7:02 
0.2 

13:16 
5.5 

19:29 
0.4 

!W  22 

I 

2.-26 
6.5 

8:40 
0.0 

15:02 
6.1 

21:24 
0.4 

S    23 

0:58 

5.8 

7:20 
0.4 

13:27 
5.3 

19:44 
0.4 

M  23 

1:44 
5.7 

8:04 
0.2 

14:21 
5.7 

20:38 
0.4 

iTh  23 

8:28 
5.5 

9:89 

-0.2 

16:00 
6.8 

2lJ:25  i 
0.3 

S  '  24  !        2:04 

1    ' 

8:26 
0.3 

14:37 
5.5 

2C.54 
0.3 

E 

Tu24 

2;49 
5.7 

9:05 
0.0 

15:20 
6.0 

21:45 
0.2 

1  F    24 

4:28 
5.5 

10:84 
-0.8 

16:57 
6.5 

23:21 
0.2 

M   25         3:10 

1         '           5.8 

9.-29 
0.1 

15:43 

5.8 

22:00 
0.0 

W  25 

8:52 

5.8 

10:04 
—0.2 

16:22 
6.3 

22:44 
-0.1 

1  S'25 

5:22 

5.6 

11:26 
-0.4 

17:48 
6.6 

P   Tu  26         4:14 

,                           6.0 

10:29 
-0.2 

16:43 
6.3 

23:01 
-0.3 

Th  26 

4:50 
5.9 

10:59 
-0.5 

17:16 
6.6 

23:40 
—0.2 

!  *  ,^ 

0:12 
0.1 

6:13 
5.6 

12:16 
-0.5 

18:35 

6. 7 ; 

E  1  W  '  27         5:11 

1        1                  6.2 

11:24 
—0.6 

17:36 
6.7 

23:56 
-0.6 

f!271 

5:44 
6.0 

11:50 
—0.6 

18:08 
6.8 

s    M   27 

0        1 

1:00 
0.0 

7:00 
5.6 

13:02 
—0.4 

19r20 
6.6 

Th 

28 

6K)5 
6.4 

12:14 
—0.8 

18:27 
7.0 

•    •    • 

S  '28' 

0:31 
-0.3 

6:34 
6.0 

12:88 
-0.7 

18:55 
7.0 

Tu  28 

1:44 
0.0 

7:44 
5.6 

13:46 
—0.2 

20:02 
6.5 

O 

F 

29  1         0:48 

1       -0.8 

6:55 
6.4 

13:01 
—0.9 

19:16 
7.1 

0 

S    29 

1:19 
-0.4 

7:20 
5.9 

13:24 
—0.7 

19:40 
6.9 

iW  29 

2:25 
0.0 

8:25 
5.4 

14:28 
0.0 

20:41 
6.3 

S 

30,        1:36 

1      -0.8 

7:41 
6.3 

13:47 
—0.9 

20:01 

7.1 

s    M   30 

1       1 

2:01 
—0.3 

8:W> 

5.8 

14:08 
—0.5 

20:24 
6.7 

Th  30 

8:04 
0.1 

9:05 
6.8 

15:06 
0.3 

21:20 
6.0  1 

1 

'  Tu  31 1 

1 

2:47 
—0.2 

I  their  t 
ler  it  is 
s  on  the 
er,  add 
ractit. 

8:48 
5.6 

14:50 
—0.2 

21:06 
6.5 

!      ; 

The  tic 
a  comparifi 

1  from  Mean 
3.0  feet  bel 

1  minus  (— ) 

les  are  placed  in  the  order  of  occurrence,  wit! 
ion  of  consecutive  heights  will  Indicate  whett 
I  Low  Water,  which  is  the  datum  of  wundihg 
ow  mean  sea  level.    To  find  the  depth  of  wai 
sign  is  before  the  height,  in  which  case  subti 

imes  on  the  first  line  and  heights  on  the  second  line  of  each  day:  ' 
high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
Ckwust  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 

1         The  time  used  is  Central  Standard,  90th  meridian  W.:  0>>  is  midnight,  12*>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
'  (a.  m.) .  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  isS:47  p.  m. 

1         #,  new  moon;  ^.  1st  quar.;  Q.  full  moon;  (^,  3d  quar.:  E, 
equator;  A,  P,  moon  in  apogee  or  perigee. 

moon  on  the  e 

qnator:  N,  S.  moon 

farthest  north  or  south  of  the 
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! 

JU 
Time  an 

LY. 

?hand 

^ 

AUGLTfiT. 

' 

SEPTKMBER. 

; 

£3  Day  of— 

d  Height  of  Hit 
Low  Water. 

Dayoe-n 

Time  iin 

[1  Heitflitof  HJgbftrid 
Low  WattT. 

S 

iuiyiif- 

Tlmeiuid  Height  of  High  luid  i 
LowlVttter. 

S  w. 

Mo. 

W.  Mo. 

W.  Mu 

•     ,F 

1 

lB:44 
0.2 

9:46 
5.2 

15:48 
0.5 

22K)0 
5.9 

E 

M 

1 

4:19 
0.3 

10:24 
6.4 

16:28 
0.7 

22:35 
5.5 

Th     1 

4:66 
0.4 

11:16 
5.8 

17:29 
0.6 

28:26 
5.3  1 

A    S      2 

4:21 
0.3 

10:22 
5.2 

16:1M 
0.8 

22:37 
5.6 

Tu    2 

4:64 
0.4 

11  .-03 
5.5 

17:10 
0.7 

28:15 
5.4 

(L 

F      2 

5:44 
0.5 

12K)8 
6.7 

18:24 
0.6 

.    .    .  ' 

s;  3 

4:58 
0.4 

11K)1 
5.1 

17:03 
0.9 

28:16 
5.4 

W 

3 

6:85 
0.6 

11:50 
5.5 

17:59 
0.8 

S      3 

I 

0:20 
5.2 

6:40 
0.6 

18K)8 
6.7 

19:26 

0.7  1 

|E   M     4 

6:37 
0.6 

11:44 
5.1 

17:47 
1.0 

28:56 
6.2 

c 

Th 

4 

0:00 
5.2 

6:21 
0.5 

12:44 
5.6 

18:55 
0.8 

N 

8^   4 

1:22 
6.1 

7:44 
0.5 

14:13 
5.8 

20:84 

0.6  1 

I  Tu    5 

1           1 

6:20 
0.6 

12:31 
5.2 

1858 
1.0 

•-"^    • 

F 

5 

0:52 
5.1 

7:15 
0.5 

13:41 
5.6 

19:67 
0.8 

M     5 

2:82 
5.1 

8:62 
0.3 

16:19 
6.0 

21:41  ' 
0.4  , 

|W 

6 

0:41 
6.1 

7:07 
0.6 

13:25 
5.3 

19:36 
LO 

S 

6 

1:82 
5.0 

8:15 
0.6 

14:44 

5.8 

21:03 
0.7 

Tu    6 

8:43 
6.8 

9:69 
0.0 

16:22 
6.3 

22:45  1 
0.0 

Th 

7 

1:86 
5.0 

7:59 
0.6 

14:22 
5.5 

20:36 
0.9 

8 

7 

2:69 
5.1 

9:19 
0.3 

15:46 
6.1 

22:09 
0.4 

W     7 

1 

4:48 
5.7 

11.-01 
-0.4 

17-.21 
6.6 

23:41 
—0.4 

F 

8 

2:32 
5.0 

8:56 
0.4 

15:20 
5.8 

21:39 
0.6 

NjM 

8 

4:06 
5.3 

10:21 
0.0 

16:46 
6.4 

28:10 
0.1 

Th    8 

6:46 
6.2 

12:00 
—0.7 

18:16 
6.8 

i' 

9 

8:36 
5.1 

9:61 
0.2 

16:16 
6.1 

22:88 
0.4 

Tu 

9 

6:10 
5.6 

11:22 
—0.4 

17:44 
6.7 

.    .    . 

P 

• 

F 

9 

0:36 
—0.7 

6:40 
6.6 

12:64 
—1.0 

19:09 

7.1  . 

8 

10 

4:86 
5.3 

10:48 
-0.1 

17:12 
6.5 

23:a5 
0.1 

W 

10 

0:06 
—0.3 

6:08 
5.9 

12:17 
—0.7 

18:36 
7.0 

E 

8 

10 

1:24 
-1.0 

7:81 
6.9 

18:46 
-1.1 

19:68 
7.1 

N'   M 

1 

11 

6-.84 
5.5 

11:43 
-0.3 

18:06 
6.8 

• 

Th 

11 

0:67 
—0.6 

7:00 
6.3 

13:10 
-0.9 

19:28 
7.2 

8 

11 

2:11 
—1.1 

8:20 
7.1 

14:86 
-LI 

20:46 
7.0 

•  Tu 

12 

0:28 
-0.3 

6:29 
5.8 

12:85 
-0.6 

18:56 
7.1 

p 

F 

12 

1:46 
-0.9 

7:61 
6.5 

14:02 
—1.0 

20:17 
7.2 

M 

12 

2:68 
—1.1 

9K)9 
7.1 

15:26 
—1.0 

21«5 
6.7 

W 

1 

13 

1:18 
-0.5 

7.-20 
6.0 

13:26 
—0.7 

19:46 
7.2 

S 

13 

2:36 
—1.0 

8:40 
6.7 

14:52 
—1.0 

21:06 
7.1 

Tu 

13 

3:45 
-0.9 

9:69 
6.9 

16:16 
-0.7 

22:2-$ 
6.3 

P   Th 

14 

2:08 
—0.7 

8:10 
6.2 

14:16 
-0.8 

20:85 
7.2 

E 

8 

14 

3:22 
—1.0 

9:31 
6.7 

15:44 
-0.8 

21:55 
6.8 

W 

14 

4:34 

-O.G 

10:49 
6.7 

17:08 
—0.3 

23:14 
5.9 

i       ^ 

15 

2:65 
-0.8 

8:58 
6.3 

15:07 
-0.7 

21:24 
7.0 

M 

15 

4:10 
—0.8 

10:21 
6.7 

16:86 
—0.5 

22:45 
6.4 

Th 

15 

5:24 
-0.2 

11:42 
6.8 

18:02 
0.2 

8 

16 

3:44 
-0.7 

9:48 
6.3 

15:58 
-0.6 

22:14 
6.7 

Tu 

16 

4:58 
-0.6 

11:13 
6.5 

17:29 
-0.2 

23:86 
6.0 

D 

F 

16 

0H)7 
5.5 

6:18 
OU 

12.88 
6.0 

19:00 
0.5  ! 

E    8 

17 

4:83 
-0.6 

10:41 
6.2 

16:52 
-0.8 

28K)6 
6.4 

D 

W 

17 

5:49 
-0.3 

12:08 
6.3 

18:26 
0.2 

s 

S 

17 

1:06 
5.1 

7:16 
0.4 

13:86 
5.7 

20K)1 
0.7 

M 

18 

5:22 
-0.4 

11:35 
6.2 

17:48 
0.0 

28:58 
6.0 

Th 

18 

0:30 
5.6 

6:45 
0.0 

13K)6 
6.0 

19:28 
0.5 

8 

18 

2:08 
4.9 

8:14 
0.6 

14:38 
5.5 

21:02 
0.8 

1>   Tu 

19 

6:15 
—0.2 

12:32 
6.1 

18:49 
0.2 

.    .    . 

F 

19 

1:31 
5.2 

7:44 
0.2 

14:07 

5.8 

20:81 
0.7 

M. 

19 

3:12 
4.9 

9:19 
0.6 

15:87 
5.4 

22:00 
0.8 

W 

20 

0:65 
5.7 

7:11 
—0.1 

13:82 
6.0 

19:62 
0.4 

8 

S 

20 

2:85 
5.1 

8:45 
0.3 

15:09 

21:ai 

0.8 

Tu 

20 

4:10 
5.0 

10:17 
0.6 

16:82 
5.5 

22:62 
0.6 

Th 

21 

1:56 
5.4 

8:10 
0.0 

14:36 
6.0 

20:67 
0.6 

8 

21 

8:89 
5.0 

9:45 
0.3 

10:08 

5.8 

22:33 
0.7 

W 

21 

5:03 
6.2 

11:09 
0.5 

17:21 
5.6 

28:39 
0.4 

1  ^ 

22 

3:01 
5.3 

9:11 
0.1 

15:85 
6.0 

22:00 
0.6 

M 

22 

4:88 
6.1 

10:44 
0.3 

17:02 
5.9 

23:26 
0.5 

Th 

22 

5:48 
5.4 

11:55 
0.4 

18K)5 
5.7 

8 

23 

4K)3 
5.2 

10:09 
0.0 

16:38 
6.1 

22:69 
0.5 

Tu 

23 

5:81 
6.2 

0.2 

17:61 
5.9 

.    .    . 

A 

F 

23 

0:20 
0.3 

6:29 
5.5 

12:87 
0.3 

18:46 
6.8 

s    8 

24 

6:00 
5.3 

11:05 
-0.1 

17:26 
6.3 

23:52 
0.3 

W 

24 

0:13 
0.4 

6:18 
5.4 

12422 
0.1 

18:36 
6.0 

g 

S 

24 

0:58 
0.2 

7:04 
5.7 

18.16 
0.2 

19:20 
5.8 

M 

25 

5'M 
6.4 

11:56 
—0.1 

18:15 
6.3 

o 

Th 

25 

0:55 
0.2 

7:00 
5.5 

13:05 
0.1 

19:15 
(3.0 

8 

25 

1-.81 
0.1 

,7:87 
5.9 

13:50 
0.1 

19:54 

5.8 

Tu 

26 

0:40 
0.2 

(•.:42 
5.4 

12:44 
-0.1 

19:00 
6.3 

A 

F 

26 

1:32 
0.1 

7:37 
5.5 

13:43 
0.1 

19:51 
6.0 

M 

26 

2K)4 
0.1 

8:11 
6.0 

14:26 
0.1 

20:26 
5.7 

0  W,27 

1  j 

lr23 
0.1 

7:26 
5.4 

13:28 
-0.1 

19:41 
6.3 

S 

27 

2:08 
0.1 

8:10 
5.6 

14:17 
0.2 

20:25 
5.9 

Tu 

27 

2:35 
0.1 

8:45 
6.0 

15K)0 
0.1 

21  .-00 
5.7 

Th  28 

2:01 
0.1 

8K)5 
5.4 

14:as 
0.1 

20:19 
6. '3 

E 

8 

28 

2:89 
0.1 

8:42 
5.7 

14:50 
0.3 

20:56 

5.8 

W 

28 

8:08 
0.2 

9:21 
6.1 

15:38 
0^2 

21:35  ' 
5.0 

F    29 

2:39 
0.1 

8:42 
5.4 

14:44 
0.2 

20:54 
6.0 

M 

29 

3:09 
0.2 

9:15 
5.7 

15:24 
0.4 

21:29 
5.7 

Th29 

8:46 
0.3 

10:02 
6.1 

16:20 
0.8 

22:15 
5.4 

A    S    30 

3:14 
0.1 

9:15 
5.4 

15:18 
0.4 

21:28 

5.8 

Tu 

30 

3:41 
0.3 

9:60 

5.8 

16:00 
0.4 

22:03 
5.6 

F    30 

4:26 
0.4 

10:49 
6.0 

17:08 
0.4 

23:02 
5.3 

8    31 

1 — ■ ' 

3:46 
0.2 

9:48 
5.4 

15:51 
0.6 

22:00 
6.6 

W 

SI 

4:16 
0.3 

10:80 

6.8 

16:41 
0.4 

22:41 
5.6 

1 
1 

The  tM 

1  a  comparls 

from  Mear 

is  3.0  fe«t  h 

a  minus  (- 

;         The  tiE 

(a.m.), all 

#;  nev( 

equator.  A 

le§  are  placed  in  the  order  of  occurrencM 
on  of  consecutive  heights  will  indicate 
1  Low  Water,  which  is  the  datum  of  s 
►elow  mean  sea  level.    To  find  the  dept 
-)  sign  is  before  the  height,  hi  which  ci 
oe  iwed  Is  Central  Standard,  90th  merid 
greater  are  m  the  afternoon  ( p.  m. )  and 
rmoon;  J,  Istquar.;  O.  full  moon;  (£, 
,  P,  moon  in  apogee  or  perigee. 

?,wi 
whet 
ounc 
hof 
isesi 
ian 
whe 
8dc 

th  their  times  on  the  first  line  and  heights  o 
ther  It  is  high  or  low  water.    The  heights,  ir 
lings  on  the  Coast  and  Geodetic  Survev  Cha 
water,  add  the  tabular  height  to  the  sbundi 
ibtract  it. 

W.:  O**  is  midnight.  12''  is  noon,  all  hours  le 
n  diminished  by  12  give  the  times  after  noor 
luar.;  E,  moon  on  the  e(iuator;  N,  S,  moon 

n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
ngs  given  on  tne  chart,  unless 

ss  than  12  are  in  the  forenoon 

i;  for  instance,  15:47  is  3:47  p.  m. 

farthest  north  or  south  of  the 
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FERNANDINA  (Dade  Street),  FLORIDA,  1904. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

1 

1  r."  Davof— ! 

1        '         1  Time  and  Height  of  High  and 
a    W.Mo.                  Low  Water. 

0  1      *         1  Time  and  Height  of  High  and 

1  W.Mo.                  Low^ater. 

c  Dayof- 
as'w.  Mo. 

I 

Time  and  Height  of  High  and  1 

Low  Water.                | 

N    S      1 

5:15 
0.4 

11.42 
5.9 

18:01 
0.5 

23:57 
5.2 

1 
Tu     1           0:48 
1                  6.2 

7:01 
0.6 

18:24 
5.7 

19:47 
0.3 

E  Th     1 

1        , 

1:40 
5,6 

7:65 
0.5 

14K)6 
5.6 

20:26  1 

0.1  1 

Ci  s'    2 

1 

6:13 
0.5 

12:41 

5.8 

19:03 
0.5 

!  W      2          1:56 

1                  6.4 

8:12 
0.5 

14:30 
5.7 

20:50 
0.2 

P  1  F  ,    2 

1       ' 

2:45 
5.9 

9:04 
0.3 

15:11 
5.7 

21:27 
—0.1 

!M     3 

1:02 

5.1 

7:19 
0.6 

13:4(» 
5.8 

20:09 
0.5 

Th     3          8:06 
5.7 

9:21 
0.2 

16:85 

5.8 

21:52 
0.0 

,  S      3 

3:46 
6.2 

10:09 
0.1 

ie;16 
5.7 

22:25, 
-0.4' 

Tu    4 

2:14 
5.2 

8:30 
0.4 

14:54 
5.8 

21:16 
0.3 

E     F      41        4:08 

1        1          6.1 

10:26 
-0.1 

16:87 
6.1 

22:50 
-0.4 

Sl    4 

4:45 
6.5 

11:09 
-0.2 

17:13 
5.9 

28:20 
—0.6 

,W     51 

8:23 
5.5 

9:40 
0.1 

15:58 
6.0 

22:19 
0.0 

P ,  S      5        s^o-"^ 

6.5 

11:26 
-0.5 

17:34 
6.3 

23:45 
—0.7 

M     5 

1 

6:40 

6.8 

12K)4 
-0.3 

18:08 
6.0 

•     •    "1 

Th'   6 

4:28 
5.9 

10:44 
-0.2 

10:59 
6.3 

23:16 
-0.4 

S      6          .:.« 

12:21 
—0.7 

18:28 
6.4 

.     .     . 

•  Tu,    6 

0:12 
-0.7 

6:30 
7.0 

12:55 
-0.6 

18:58 
6.0 

j     '  F!    7. 

5.-26 
6.4 

11:44 
-0.6 

17:56 
6.6 

•l^^l    ^      ^l 

6:50 
7.2 

13:12 
—0.9 

19:18 
6.4 

W     7 

■      1 

IKK? 
—0.8 

7.19 

7.1 

18:44 
-0.5 

19:46 
6.0 

E   s,  8: 

• 

S     9| 

1 

0:10 
—0.7 

6:20 
6.8 

12:38 
-0.9 

18:4« 
6.8 

Tu 

8           l:2Ji 
-1.0 

7:39 
7.3 

14:01 
—0.8 

20.-a5 
6.3 

s  Th    8 

—0.7 

8:06 
7.0 

14:80 
—0.4 

20:32 
5.9, 

1:00 
—1.0 

7:11 
7.1 

13:29 
—1.1 

19:38 
6.8 

W 

9          2:10 
-0.9 

8:26 
7.2 

14:48 
-0.7 

20:53 
6.1 

^\' 

2:35' 
—0.5 

8:51 
6.8 

15:16 
—0.3 

21:19 
5.7 

1       M '  10 

1:47 
—1.1 

7:59 
7.8 

14:20 
—1.1 

20:26 
6.7 

s 

Th  10  ,        2:57 
!      —0.7 

9:13 
7.0 

15:35 
-0.5 

21:40 
5.9 

1  S    10 

8:20 
-0.2 

9:85 
6.5 

15:59 
—0.1 

22K)2 
5.5 

Tull| 

2:34 
—1.1 

8:47 
7.2 

15:08 
-0.9 

21:14 
6.5 

F    111         3:43 
—0.3 

10:00 
6.6 

16:22 
-0.2 

22:26 
6.6 

s;ii 

i 

0.2 

10:18 
6.1 

16:41 
0.1 

22:4r, 
6.3 

w'l2| 

8:20 
-0.8 

9:85 
7.0 

15:56 
-0.6 

22:01 
6.1 

S     12!        4:30 
1                 0.1 

10:46 
6.2 

17:09 
0.1 

28:15 
6.8 

1  M    12 

1 

4:49 
0.6 

11:00 
5.8 

17.-24 
0.4 

23:30 

6.1 

Th,  13 

1       1 

4:07 
-0.5 

10!24 
6.6 

16:45 
-0.2 

22:50 
5.7 

Si  13 

6:19 
0.5 

11:85 

5.8 

17:58 
0.4 

;Tu  13 

6:34 
0.9 

11:44 
5.4 

18:07 
0.6 

.     .     . 

S     F   14' 

t           1 

4:56 
—0.1 

11:14 
6.3 

17:36 
0.2 

23:41 

5.4 

3) 'mi  14 
1      1 

9K)6 
5.1 

6:10 
0.8 

12:25 
5.5 

18:49 
0.6 

^  W  14 

0:17 
6.0 

6:21 
1.1 

12:80 
5.2 

18:52 
0.7 

})    S  '  15 

1 

5:48 
0.3 

12:06 
5.9 

18:30 
0.5 

Tu'  15         1:00 
1               -*•» 

7:06 
1.0 

13:16 
6.2 

19:40 
0.8 

E  Th  15 

1K)6 
6.0 

7:14 
1.2 

18:17 
5.0 

19:40 
0.7 

Si  16 

0:87 
5.1 

&44 
0.6 

13:02 
5.5 

19:26 
0.7 

W  '  16  ;        1:55 
4.9 

8:04 
1.2 

14:11 
5.0 

20:81 
0.8 

F    16 

6.1 

8:09 
1.2 

14.-09 
4.9 

20:30 
0.7 

M   17 

1 

1:36 
4.9 

7:46 
0.8 

14:00 
5.3 

20:24 
0.8 

A  Th  17          2:49 

1        ;         6.0 

9K)1 
1.1 

16:06 
5.0 

21:23 
0.7 

1  s  '17 

2:60 
6.3 

9:05* 
1.1 

li:03 
4.9 

21:21 
0.6 

Tu  18 

2:86 
4.9 

8:41 
0.9 

14:58 
5.2 

21:20 
0.8 

E 

F    18          8:40 
5.2 

9:65 
1.0 

15:56 
6.1 

22:10 
0.5 

S   18 

8:41 
5.6 

10:00 
0.8 

15:57 
5.0 

22:10 
0.4 

\V  19 

8:35 
5.0 

9:44 
0.9 

15:M 
5.2 

22:12 
0.7 

S     19          4:27 
1          5.5 

10:44 
0.7 

16:45 
6.2 

22:55 
0.4 

M  19 

4:81 
5.8 

10:53 
0.6 

16:50 
5.1 

23:00 
0.2 

A  Th'20 

4;26 
5.1 

10:36 
0.8 

16:44 
5.3 

22:59 
0.6 

S  1  20  '        5:10 

t          5.  / 

11:80 
0.5 

17:80 
6.8 

23:88 
0.2 

Tu  20 

6:20 
6.1 

11:44 
0.8 

17:40 
5.3 

23:47 
0.0 

E    F 

1 

21 

5:11 
5.4 

11:24 
0.6 

17:29 
5.4 

23:41 
0.3 

M  ;  21          6:64 

,        1          6.0 

12:14 
0.2 

18:14 
5.4 

W  21 

6:08 
6.5 

12:30 
0.0 

18:29 
5.5 

■     •     • 

s 

22! 

5:61 
5.7 

12:06 
0.4 

18:10 
5.5 

0 

Tu  22  '        0:20 
0.0 

6:85 
6.3 

12:56 
0.0 

18:5:> 
5.5 

^Th  22 

0:84 
-0.2 

6:55 
6.7 

18:17 
—0.2 

19:15 
5.6 

s 

23' 

0:20 
0.2 

6:24 
5.9 

12:45 
0.2 

18:47 
5.6 

W23.     _^oo 

7:18 
6.5 

13:39 
—0.1 

19:35 
5.6 

F   23 

1:20 
-0.3 

7:41 
6.9 

14.-08 
—0.8 

20K)1 

5.8 

0 

M 

24; 

0:55 
0.1 

7K)5 
6.1 

13:24 
0.0 

19:24 
5.6 

Th24       _l:40 

8:00 
6.6 

14:21 
—0.2 

20:17 
5.6 

8    24 

2M 
-0.4 

8:27 
6.9 

14:49 
—0.4 

20:47 

.5.8 

Tu 

25 

1 

1:31 
0.0 

7:42 
6.2 

14:00 
0.0 

20:00 
5.6 

N 

F    25|     _^22 

8:43 
6.7 

15:04 
-0.2 

21:00 
5.6 

S    25 

2:54 
-0.3 

9:16 
6.8 

15:36 
-0.4 

21:$> 
5.8 

|W 

26' 

2:05 
0.0 

8:20 
C.4 

14:40 
—0.1 

20:35 
5.6 

K'26        3^ 

9:29 
6.6 

15:50 
—0.1 

21:45 
5.6 

31    26 

3:42 
-0.2 

10:02 
6.6 

16:24 
-0.3 

22:25 

6.8 

'      Th 

27  i 

1 

2:41 
0.1 

9:00 
6.4 

15:20 
0.0 

21  :W 
5.6 

8|27         3:52 

10:15 
6.4 

16:39 
0.0 

22:36 
6.5 

P  Tu  27 

1 

4:35 
0.0 

10:82 
6.3 

17:14 
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0.1 
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22:47 
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E  Th  29 
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6.8 
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17:45 
0.3 

23:44 
5.3 

C    Wj30,        0:35 

1         1           0.5 

6:17 
0.6 

18:04 
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19:25 
0.2 

FSO 

1:20 
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7-^7 
0.4 

13:44 
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20:01 
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(L   M   31, 

t       1 

6:55 
0.6 
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18:45 
0.4 
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3  heigh  1 

1 
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andGe< 
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S  |31 
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6.0 

8:44 
0.4 

14:48 
6.5 

21:02 
-0.1; 

1         The  tides  are  placed  in 
a  comparison  of  consecutive 

1  from  Mean  Low  Water,  whi 
3.0  feet  below  mean  sea  levt 
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1                            JAXrARY. 

FEBRUARY. 

^hand 

MARCH. 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  and  Heteht  of  High  and 
LowWater. 

S 

Day  of— 

w.  |mo. 

Time  and  Height  of  Hij 
Low  water. 

i 

Day  of— 

W.  IMc. 

Fl    1 

W.  Mo. 

0:58 
—0.4 

7:87 
0.9 

12:16 
0.2 

18:56 
1.8 

9 

m!    1 

2:13 
-0.5 

8:41 
1.1 

13:47 
-0.1 

20:27 
1.8 

p 

O 

Tu     1 

1:48 
—0.3 

8:10 
1.2 

13:40 
-0.2 

20:20  ' 
L7 

N 

'0 

S      2 

1:45 
—0.5 

8.-21 
0.9 

13:04 
0.2 

19:42 
1.9 

Tu    2 

2:66 
—0.5 

9:19 
1.1 

14:38 
-0.1 

21:15 
1.8 

W     2 

2:80 
—0.3 

8:48 
1.3 

14:80 
—0.3 

21:10  ' 
1.7 

1 

S^    3 

2:80 
-0.5 

9:08 
0.9 

18:57 
0.1 

20:30 
1.9 

W     3 

8:87 
-0.4 

9:58 
1.2 

15:80 
—0.1 

22:05 
1.6 

E 

Th 

3 

8:as 
—0.3 

9:28 
1.4 

15:20 
-0.3 

21:57 

1.5  1 

p 

M'    4 

8:15 
-0.6 

9:48 
1.0 

14:45 
0.1 

21:20 

1.8 

E 

Th;    4 

1 

4:17 
-0.8 

10:40 
1.3 

16:23 
-0.1 

22:N> 
1.4 

F 

4 

8:48 
-0.2 

10:07 
1.4 

16.-09 
-0.3 

22:46 
1.4 

Tu    5 

3:59 
-0.5 

10:80 
1.1 

15:37 
0.0 

22:20 
1.7 

f'   5 

1 

4:67 
-0.2 

11:25 
1.3 

17:17 
-0.2 

23:51 
1.3 

S  .    5 

4:27 
—0.1 

10:50 
1.5 

17:02 
-0.3 

28:38 
1.2 

1 

W     6 

4:40 
-0.4 

11:12 
1.1 

16:82 
0.0 

28:05 
1.5 

s!  6 

5:88 
—0.1 

12:14 
1.8 

18:17 
—0.1 

s'    6 

6:07 
0.0 

11:40 
1.5 

17:67 
-0.2 

Th     7 

5:24 
-0.8 

12:00 
1.2 

17:32 
0.0 

•    •     • 

S     7 

0:54 
1.1 

6:22 
0.1 

13:08 
1.4 

19:25 
0.0 

M     7 

0:36 
1.0 

6:48 
0.1 

12:80 
1.4 

19:02 
-0.1 

iE 

F     8 

0K)4 
1.3 

6:10 
-0.1 

12:52 
1.2 

18:39 
0.0 

C   M     8 

2:06 
0.9 

7:15 
0.2 

14:12 
1.4 

20:43 
0.0 

C  Tu    8 

1:45 
0.9 

6:35 
0.2 

18:82 
1.4 

20:10 
-0.1 

(C    8      9 

1:12 
1.2 

7:00 
0.0 

13:60 
1.8 

19:49 
0.0 

Tu    9 

8:25 
0.8 

8:10 
0.2 

15:20 
1.4 

22:02 
—0.1 

s'w     9 

I            ! 

3:00 
0.8 

7:30 
0.3 

14:42 
1.3 

21:26 
0.0  , 

;    S      10 

2:17 
1.1 

7:55 
0.1 

14:50 
1.3 

21K)7 
0.0 

W  10 

4:86 

0.8 

9:15 
0.3 

16:23 
1.4 

23:10 
-0.1 

Th  10 

4:10 
0.7 

8:46 
0.4 

15:52 
1.3 

22-38  1 
0.0  . 

M    11 

3:44 
0.9 

8:60 
0.2 

15:52 
1.4 

22:27 
-0.1 

s  Th  11 

5:87 
0.8 

10:20 
0.3 

17:20 
L5 

f'ii 

5:10 
0.8 

lO.W 

0.4 

16:55 
1.3 

23:85 
0.0 

Til  12 

4:43 
0.9 

9:48 
0.2 

16:51 
1.5 

23:32 
—0.2 

F   12 

I 

0:07 
—0.2 

6:32 

0.8 

11:27 
0.3 

18:12 
1.5 

S    12 

6:05 
0.8 

11:10 
0.4 

17:50 
1.3 

1     1^^    ^^ 

5:58 
0.9 

10:44 
0.3 

17:44 
1.6 

S    13 

1     ; 

0:55 
—0.2 

7:18 
0.9 

12:22 
0.3 

19:00 
1.5 

'  S    13 

0:22 
0.0 

6:50 
1.0 

12:06 
0.3 

18:40 
1.4 

Th  14 

0:80 
-0.8 

6:51 
0.9 

11:44 
0.3 

18:32 
1.6 

S    14 

1:37 
-0.2 

8:01 
1.0 

13:07 
0.2 

19:42 
1.5 

AM   14 

1:00 
-0.1 

7:28 
1.0 

12-^2 
0.2 

19:22 
1.4 

s    F   15 

1 

1:18 
-0.3 

7:42 
0.9 

12:30 
0.3 

19:16 
1.7 

AM   15 

2:10 
-0.2 

8:40 
1.0 

13:48 
0.2 

20:20 
1.5 

Tu  15 

1:32 
-0.1 

8K)2 
1.1 

13:81 
0.1 

20:02 
1.4 

S    16 

2:00 
—0.4 

8:26 
1.0 

18:20 
0.2 

19:5S 
1.6 

•  Tu  16 

2:38 
-0.2 

9:11 
1.1 

14:25 
0.1 

20:5.1 
1.4 

•  W   16 

2KX) 
-0.1 

8:29 
1.1 

14:05 
0.0 

20:87 
1.3 

•    S    17 

1     ; 

2:37 
—0.4 

9:08 
1.0 

14:00 
0.2 

20:37 
1.6 

W  17 

3:05 
—0.2 

9:37 
1.1 

14:58 
0.1 

21:26 
1.4 

E  Th  17 

2-28 
0.0 

8:54 
1.2 

14:37 
—0.1 

21:10 
1.3 

,M   18 

3:10 
-0.3 

9:45 
1.0 

14:38 
0.2 

21:10 
1.5 

Th  18 

8:30 
-0.1 

10:00 
1.1 

15:82 
0.0 

21:55 
1.3 

F    18 

2:56 
0.0 

9:14 
1.2 

15:12 
-0.1 

21:44 
1.2 

A  Tu  19 

1 

3:38 
-0.3 

10:20 
1.0 

15:15 
0.2 

21:42 
1.4 

E    F    19 

1 

4:00 
-0.1 

10:22 
1.2 

16:10 
0.0 

22:29 
'  1.2 

1  S  ,  19 

1 

3:24 
0.0 

9:40 
1.3 

15:50 
-0.2 

22:18 
1.1 

1  W  20 

4:06 
-0.2 

10:50 
1.0 

15:50 
0.2 

22:10 
1.3 

S    20 

1 

4:28 
0.0 

10:47 
1.2 

16:54 
0.0 

23:07 
1.1 

S    20 

8:53 
0.0 

10:01 
1.3 

16:31 
-0.2 

22:57 
1.0 

Th  21 

4:32 
—0.1 

11:15 
1.0 

16:32 
0.2 

22:44 
1.2 

S    21 

1       ' 

5:02 
0.0 

11:18 
1.2 

17:42 
0.0 

23:52 
0.9 

M,21 

1 

4:25 
0.1 

10:36 
1.4 

17:18 
-0.2 

23:40 

0.9  1 

E    F   22 

5:06 
—0.1 

11:43 
1.1 

17:17 
0.2 

23:27 
1.1 

M   22 

5:40 
0.1 

11:56 
1.3 

18:36 
0.0 

Tu  22 

6KH 
0.1 

11:17 
1.4 

18:14 
-0.2 

S'23 

5:43 
0.0 

12:16 
1.1 

18:10 
0.2 

.Tu  23 

0:49 
0.8 

6:20 
0.1 

.12:47 
1.3 

19:40 
0.0 

W 

23 

0:37 
0.8 

5:48 
0.2 

12:10 
1.4 

19:16 
—0.1  1 

1  S   24 

0:15 
1.0 

6:20 
0.1 

12:56 
1.2 

19:07 
0.1 

D\^Y  24 

1 

2:12 
0.7 

7:12 
0.2 

13:54 
1.3 

20:55 
0.0 

Nirh 

24 

2:00 
0.7 

6:44 
0.2 

13:19 
1.4 

20.-27 
-0.1 

D  yi  25 

1:20 
0.8 

7:M 
0.2 

18:42 

1.2 

20:14 
0.1 

Th  25 

3:48 
0.7 

8:17 
0.2 

15:12 
1.4 

22:13 
-0.1 

f 

25 

8:26 
0.7 

7:55 
0.2 

14:48 
1.3 

21:42 
0.0 

Tu  26 

2:47 
0.7 

7:53 
0.2 

14:43 
1.3 

21:27 
0.0 

N    F   26 

5:04 
0.7 

9:30 
0.2 

16:28 
1.5 

23:20 
—0.2 

s 

26 

4:35 
0.7 

9:18 
0.2 

16:15 
1.4 

22:52  ' 
-0.1 

W  27 

4:16 
0.7 

8:50 
.  0.2 

15:47 
1.4 

22:40 
—0.1 

S    27 

6.00 
0.8 

10:43 
0.2 

17:37 
1.6 

|s 

27 

6:30 
0.9 

10:36 
0.1 

17:26 
1.5 

23:47 
—0.1 

,Th  28 

5:27 
0.7 

9:55 
0.2 

16:54 
1.5 

23:44 
-0.3 

8^28 

1       1 

0:15 
-0.3 

6:48 
0.9 

11:48 
0.0 

18:36 
1.7 

M   28 

6:15 
1.0 

11:42 
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18:26 
1.5 

.    .    . 
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:m,29 
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S'31 
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Af 

Tim^  All 

RIL. 

MAY, 

lit  of  High  and 
*ater. 

JUNE. 

~ 

-| 

! 

tteyd— 

a  Heisrm  of  Highland 
LovrVViitifr. 

gD»yo{- 

t1iiie«QdH«te^ 

c  Day  of— 

Time  and  HeUht  of  HJj 
LowWater. 

rhand 

23:42 
0.9 

vv. 

Mo- 

;w.jMo. 

a  w.  Mo. 

1 

F 

1 

2:-10 
-0.1 

8:6(i 
1.6 

15:10 
-0.5 

21:47 
1.4 

§ 

1 

2:45 
0.1 

9:10 
1.7 

15:47 
—0.5 

22:26 
1.1 

"wiT; 

3:37 
0.2 

10:12 
1.5 

16:63 
-0.3 

S 

2 

3:17 
-0.1 

9:87 
1.6 

15:58 
-0.5 

22:34 
1.2 

M 

2 

3:22 
0.1 

9'M 
1.7 

16:30 
—0.4 

23:12 
1.0 

Th 

2 

4:21 
0.3 

10:.50 
1.4 

17:80 
-0.2 

S 

3 

8:52 
0.0 

10:18 
1.6 

16:46 
-0.4 

23:26 
1.1 

^'Tu 

3 

4:00 
0.2 

10:34 
1.5 

17:17 
-0.8 

F 

3 

1 

0:30 
0.9 

5:09 
0.3 

11:82 
1.2 

18:12 
—0.1 

M 

4 

4:30 
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11K)2 
1.5 

17:36 
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,W 

4 

0:02 
0.9 

4:42 
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11:17 
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18:02 
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S 

4 

1:18 
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6K)6 
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12:24 
1.1 
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Tu 

5 

0:22 
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Th 

5 
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s 

W 
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'^ 

6 
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I 

6 
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0.9 
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C 

Th 

7 

2:36 
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7:02 
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<I    S      7 
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0.9 

7:46 
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14.-28 
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1   :u 

7' 

3:45 
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9:30 
0.3 

15:58 
0.8 
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F 

8 
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0.8 
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8 
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w 
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Th 
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i 

s 

10 
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1 
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11:10 
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F 

10 

5:40 
1.4 

12:14 
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18:52 
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M 

11 

6:11 
1.0 

11:43 
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W  11 
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1.2 

11:57 
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1.1 
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8 

11 

6:22 
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1 
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12 

0:12 
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0.1 

8:36 
1.7 

15:20 
-0.5 
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0.1 

9:52 
1.7 

16:37 
-0.5 
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1.0 
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0.9 
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Th 

21 
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0.0 
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] 

3:46 
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—0.1 

16:44 
1.0 
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0.2 

8 

23 
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0.8 
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14:34 
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0.1 
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4:43 
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11:18 
—0.2 
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1.0 
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0.2 

IS 

24 

4:02 
0.9 

9:10 
0.2 

16:02 
1.3 

22:15 
0.0 

eItu  24 

1 

4:20 
1.2 

loao 

0.0 

16:58 
1.1 

22:38 
0.1 

F   24 

5:87 
1.6 

12:18 
—0.3 

18:46 
1.0 

23:42 
0.2 

M 

25 

4:56 
1.0 

10:27 
0.1 

17:12 
1.3 

23:13 
0.0 

|W  25 

5:12 
1.4 

11:27 
—0.2 

18:04 
1.1 

23:80 
0.2 

i  S    25 

1 

6:26 

1.7 

13:10 
-0.4 

19:86 
1.0 

.     .     . 

P 

Tu 

26 

5:42 
1.2 

11:35 
—0.1 

18:14 
1.3 

,Th'26 
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1.6 

12.-27 
—0.3 

19.-00 
1.1 

'  S  ,  26 

0:30 
0.2 

7:15 
1.7 

13:57 
-0.6 

20:24 
1.0 

E 

W 

27 

0:02 
0.0 

6:27 
1.3 

12:32 
—0.3 

19:10 
1.3 

F   27 

0:13 
0.1 

6:46 
1.7 

13:20 
-0.5 

19:62 
1.1 

^M27 

1:16 
0.2 

7:57 
1.7 

14:40 
-0.5 

21:10 
1.0 

Th 

28 

0:48 
0.0 

7:12 
1.5 

13:25 
—0.4 

20:02 
1.3 

'  8    28 

0:66 
0.1 

7:29 
1.7 

14:08 
-0.5 

20:40 
1.1 

Tu  28 
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0.2 

8:39 
1.7 

15:19 
-0.4 

21 :52 
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0 

F 

29 

1:30 
0.0 

7:50 
1.6 

14:15 
-0.5 

20:52 
1.3 

OS    29 

1:37 
0.2 

8:11 
1.8 

14:53 
—0.5 

21:25 
1.0 

W  29 

2:42 
0.2 

9:17 
1.6 

15:53 
—0.4 

22:33 
1.0 

8 

30 

2:07 
0.0 

8:31 
1.7 

15:00 
—0.6 

21:38 
1.2 

»   M  30 

2:19 
0.1 

8:51 
1.7 

15:32 
-0.5 

22:10 
1.0 

Th  30 

3:21 
0.2 

9:54 
1.5 

16:27 
-0.3 

23:18 
1.0 

1 

Tu 

31 

2:58 
0.2 

9:82 
1.7 

16:14 
-0.4 

22:55 
1.0 

' 

The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Ix)W  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geo<letIc  Survey  Charts  for  this  region,  and  which  is 
0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  It. 

The  time  used  is  Central  Standard.  90th  meridian  W.;  0^  Is  midnight,  12»»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47188:47  p.  in. 
!  #,  new  moon;  J),  Ist  quar.;  O.  full  moon;  (J,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 


KEY  WEST  (Fort  Taylor),  FLORIDA,  1904. 
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L4 
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0.9 
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LI 
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1 

2:55 
-0.4 
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15:24 
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21:40 
L6 

• 

Tu 

12 

0:46 
0.2 

7:25 
1.8 

14:12 
-0.5 
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1.0 

P    F|12 
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8:50 
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16:12 
-0.4 
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1.2 
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8:45 
-0.4 
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16:00 
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L6 
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-0.6 

21:25 
1.0 
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ocrroBER, 

Time  nnd  tCeightof  H[gb  And 
Uj^v  water. 

' 

NOVEMBER. 

Time  and  Heif  ht  of  High  and 
Low  Water. 

DECEMBER. 

■i 

JJftrr^f— 

IB 

Day  of— 

c  Day  of— 
S    W.jMo. 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W,  Mo, 

N 

S 

1 

6:45 
-0.1 

13:22 
0.7 

18:13 
0.2 

Tu    1 

1:47 
1.3 

8:30 
0.0 

15:24 
0.9 

20:82 
0.2 

E 

Th     1 

1.1 

8:54 
0.1 

16:44 
1.2 

21:40 
0.0 

<c 

s 

2 

0:42 
1.4 

7:50 
-0.1 

14:45 
0.7 

19:21 
0.3 

\V     2 

3:20 
1.2 

9:84 
0.0 

16:20 
1.0 

21:68 
0.1 

P 

F 

2 

4.-22 
1.0 

9:54 
0.2 

16:38 
L8 

22.54 
-0.1 

M 

3 

2:07 
1.3 

9:05 
0.0 

16:02 
0.7 

20:42 
0.3 

iTh    3 

4:40 
1.2 

10:36 
0.0 

17:11 
1.2 

7SM 
-0.1 

S 

3 

5:82 
LO 

10:50 
0.2 

17:80 
L5 

23.58  1 
-0.8  1 

Tu    4 

3:35 
1.3 

10:14 
0.0 

16:58 
0.9 

22:a5 
0.2 

E,  F      4 

5:46 
1.2 

llr29 
0.0 

18:00 
1.3 

S     4 

6A5 
1.0 

11:43 
0.2 

18:18 
L6 

.    .    . 

w'    5 

4:56 
1.4 

11:16 
0.0 

17:45 
1.0 

23:17 
0.0 

P;  S      5 

0:06 
-0.3 

6:45 
1.2 

12:18 
0.0 

18:42 
1.6 

M     5 

0:55 
-0.4 

7:27 
LO 

12:80 
0.2 

19:04 
L7I 

Th    6 

1 

6:00 
1.4 

12:05 
-0.1 

18:30 
1.2 

§     6 

1:00 
-0.4 

7:38 
1.0 

13:00 
0.1 

19:26 
1.6 

•  Tu    6 

1:44 
—0.5 

8:17 
LO 

13:12 
0.2 

19:50 
L8 

F 

7 

0:12 
—0.2 

6:56 
1.5 

12:52 
-0.1 

19:12 
1.3 

•  ;M     7 

1:52 
—0.5 

8:  IS 
1.2 

13:42 
0.1 

20:07 
L7 

W     7 

2-.82 
-0.6 

LO 

18:56 
0.2 

20:33 

L8 

p 

E 

S 

8 

1:07 
—0.3 

7:47 
1.5 

13:87 
—0.1 

19:50 
1.5 

Tu    8 

2:40 
-0.6 

9:17 
1.2 

14:20 
0.1 

20:50 
1,8 

s 

Th    8 

3:16 
—0.5 

9:50 
1.0 

14:40 
0.2 

21:16 
1.7 

!• 

's 

9 

1:59 
—0.5 

8:38 
1.4 

14:15 
-0.1 

20:32 
1.6 

W     9 

8:25 
—0.6 

10:05 
1.1 

15:00 
0.1 

21:32 
1.7 

F     9 

3:58 
—0.5 

10:85 
LO 

1622 
0.2 

21:58 
1.6 

M 

10 

2:47 
-0.5 

9:25 
1.4 

14:52 
0.0 

21:11 
1.6 

S  Th  10 

4:11 
—0.5 

10:52 
1.0 

15:42 
0.2 

22:17 
1.6 

S  'lO 

4:88 
-0.4 

11:22 
LO 

16K)9 
0.2 

22:42' 
1.5 

Tu  11 

3:36 
-0.5 

10:14 
1.2 

15:30 
0.0 

21:^ 
1.7 

F    11 

4:58 
—0.4 

11:42 
1.0 

16:27 
0.2 

23:00 
1.5 

S    11 

5:18 
-0.2 

12:08 
1.0 

16:57 
0.8 

28:26 
L3 

!  W   12 

4:23 
—0.5 

11:02 
1.1 

16:07 
0.1 

22:38 
1.6 

8    12 

5:46 
-0.3 

12:39 
0.9 

17:16 
0.3 

23:55 
1.3 

|M   12 

5:55 
—0.1 

12:57 
LO 

17:52 
0.4 

Th  13 

5:15 
—0.4 

11:57 
l.O 

16:50 
0.2 

23:27 
1.5 

S    13 

6:36 
-0.1 

13:35 
0.9 

18:18 
0.4 

Tu  13 

0:17 
1.1 

6:37 
0.0 

13:44 
1.0 

18:55  1 
0.4! 

s 

F    14 

6:08 
-0.2 

12:58 
0.9 

17:40 
0.3 

1>   M   14 

1 

0:59 
1.2 

7:27 
0.0 

14:34 
0.9 

19:30 
0.4 

^W   14 

1:23 
LO 

7:18 
0.1 

14:36 
LO 

20KK> 
0.4 

S 

S  115 

0:26 
1.4 

7:08 
—0.1 

14:05 
0.8 

18:40 
0.4 

Tu  15 

2:10 
1.0 

8:20 
0.1 

15:30 
1.0 

20:48 
0.4 

E  Th  15 

2:28 
0.8 

8:06 
0.2 

15:25 
1.1 

21:10 
0.3 

j$    16 

1:36 
1.3 

8:17 
0.0 

15:12 
0.8 

19:55 
0.4 

\V  16 

8:20 
1.0 

9:15 
0.1 

16:20 
1.0 

22:00 
0.3 

F    16 

8:40 
0.8 

8:56 
0.8 

16:10 
LI 

22:16 
0.2, 

M    17 

1 

2:52 
1.1 

9:20 
0.1 

16:15 
0.9 

21:18 
0.4 

A 

Th  17 

4:27 
1.0 

10:a5 
0.2 

17:04 
1.1 

23:00 
0.2 

8    17 

4:47 
0.8 

9:50 
0.8 

16:64 
1.2 

23:12' 
0.0 

Tu  18 

4:00 
1.1 

10:22 
0.1 

17:07 
1.0 

22:35 
0.3 

E    F    18 

5:25 
1.0 

10:52 
0.2 

17:43 
1.2 

23:4S 
0.0 

S    18 

6:47 

0.8 

10:38 
0.3 

17:84 
L4 

W   19 

5:04 
1.1 

11:12 
0.1 

17:50 
1.0 

23:32 
0.2 

S    19 

6:17 
1.0 

11:36 
0.2 

18:17 
1.3 

M    19 

0:02 
-0.1 

6:40 
0.8 

11:22 
0.8 

18:09 
L5 

1 A  Th  20 

5:.')7 
1.1 

ll:r>5 
0.1 

18:28 
1.1 

S   20 

0:32 
—0.1 

7:04 
1.0 

12:11 
0.2 

18:50 
1.4 

Tu  20 

0:46 
-0.3 

7:27 
0.8 

0.8 

18:45 
L6 

E    F    21 

0:20 
0.1 

6:47 
1.1 

12:29 
0.1 

19:01 
1.2 

M  21 

1:10 
-0.2 

7:48 
1.0 

12:47 
0.2 

19:20 
1.5 

W  21 

1:80 
-0.4 

8:08 
0.8 

12:50 
0.8 

19^21 
L7 

S    22 

0:59 
0.0 

7:30 
1.2 

n:03 
0.1 

19:32 
1.3 

C  Tu  22 

1:50 
—0.3 

8:30 
1.0 

13:22 
0.2 

19:46 
1.6 

C:  Th  22 

2:10 
-0.5 

8:82 
0.8 

13:32 
0.2 

20K)2 
L7 

1  i^!'' 

1:34 
-0.1 

8:0s 
1.2 

13::54 
0.1 

19:54 
1.3 

W  23 

2:27 
-0.4 

9:09 
0.9 

13:55 
0.2 

20:18 
1.6 

F    23 

2:52 
—0.6 

9:30 
0.9 

14:15 
0.2 

20:44 
L7 

;0  M    24 

2:0« 
—0.2 

.8:46 
1.1 

14:00 
0.1 

20:22 
1.4 

Th  24 

3:06 
-0.5 

9:46 
0.8 

14:31 
0.2 

20:52 
1.7 

8    24 

8:32 
-0.6 

10:09 
0.9 

16:00 
0.1 

21:29 
1.7 

Tu  25 

1            1 

2:42 
—0.3 

9:21 
1.0 

14:28 
0.1 

20:47 
1.5 

N    F    25 

3:47 
—0.5 

10:25 
0.8 

16:10 
0.2 

21:32 
1.7 

j$    25 

4:14 
—0.4 

10:47 
0.9 

15:48 
0.1 

22:18 
1.0 

W  26 

1            1 

3:24 
—0.4 

9:57 
1.0 

14:59 
0.1 

21:13 
1.5 

S    26 

4:30 
-0.4 

11:08 
0.8 

15:57 
0.2 

22:16 
1.6 

M   26 

4:56 
—0.3 

11:28 
LO 

16:42 
0.1 

23:10 
1.5 

!      Th  27 

4:00 
-0.4 

10:36 
0.9 

15:32 
0.2 

21:46 
1.5 

,  S    27 

1       1 

5:17 
-0.3 

11:55 
0.8 

16:50 
0.2 

23:12 
1.5 

P  Tu  27 

5:40 
—0.2 

12:17 
1.1 

17:48 
0.1 

F    28 

1 

4:43 
-0.3 

11:18 
0.8 

16:15 
0.2 

22:29 
1.5 

M   28 

6:05 
-0.2 

12:48 
0.9 

17:62 
0.2 

\y  28 

0:11 
1.3 

6:27 
—0.1 

13.-08 
1.1 

18:60 
0.1 

N    S  129 

5:29 
-0.3 

12:10 
0.7 

17:02 
0.2 

23:19 
1.5 

Tu  29 

0:18 
1.3 

6:55 
-0.1 

13:44 
0.9 

19K)0 
0.2 

E 

Th  29 

1:24 
LI 

7:19 
0.0 

14:07 
1.2 

20KH 
0.1 

S|30 

6:24 
-0.2 

13:10 
0.8 

17:57 
0.3 

C   \V  30 

1:33 
L2 

7:52 
0.0 

14:45 
1.1 

20:22 
0.1 

F    30 

2:45 
LO 

8:17 
0.2 

16«8 
L3 

21:26 
0.0 

i_    ; 

1         The  m 

'  a  coraparis 

,  from  Mean 

0.6  foot  be 

minus  (-) 

1        The  tir 

'  (a.m.),all 
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0.3 
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S    31 

4K)5       9:14      16:08      22:43 
0.9         0.2         L4      —0.1 

I  feet  and  tenths,  are  reckoned 
8  for  this  region,  and  whJch  is 
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les  are  placed  in  the  order  of  oc 
on  of  consecutive  heights  will  i 
Low  Water,  which  is  the  datui 
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ne  u.sed  is  Central  Standard,  90t 
greater  are  in  the  aftennwn  (p. 
-moon:  }).  1st  quar.:  C.  f"ll  m 
,  V,  moon  m  apogee  or  perigee. 
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GALVESTON  (Doswell'a  Wharf),  TEXAS. 
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' 

JANl 

JARY. 

cl  Height  of  High  and 
LowWater. 

FEBRUARY. 

i 

MARCH. 

Time  and  Heigh 
Low  W 

-•  Day  of— 

Time  an 

c 
5 

9 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

Dayof- 

Lt  of  Hi| 

ater. 

j^hand 

S  w.|mo. 

W. 

Mo. 

W.  Mo. 

'  'f 

1 
2 
3 

8:30 
-0.4 

9:40 
—0.5 

10:20 
—0.5 

16:51   ... 
1.1   .    .    . 

M 
Tu 
W 

1 
2 
3 

2:32 
LO 

3:89 
LO 

0:04 
0.6 

10:27 
—0.8 

11:16 
-0.2 

4:48 
0.9 

18:09 
LO 

18:37 
LO 

12:04 
-0.1 

28:11 
0.7 

19K)8 
LO 

PTu'   1 

2:40 
0.8 

8:47 
0.8 

4:53 
0.6 

9:52 
0.0 

10:43 
0.1 

11:32 
0.1 

16:52 
LO 

17:23 
LO 

17:56 
1.2 

22:25 
0.7 

17*50 

E 

W     2 
Th    3 

23:10 
0.6 

23:57 
0.4 

1.2    .    .    . 

18:26     23:50 
1.2         0.9 

P  M 

4 

8K» 

1.0 

11:08      19K)2 
-0.4         1.1 

E 

Th 

4 

0:55 
0.6 

6:00 
0.9 

12:52 
0.1 

19:40 
0.9 

F      4 

5:55 
0.6 

12:23 
0.2 

18:32 
LO 

:  :  : 

Tu 

5 

0:38 
0.8 

4:06      11:58 
1.0     —0.3 

19:40 
1.1 

F 

5 

1:47 
0.5 

7:17 
0.8 

13:40 
0.2 

20:09 
0.9 

s  ;  5 

13:20 
0.3 

19:00 

0.9 

W 

6 

1:28 
0  7 

5:17      12:48 
0  9     0  2 

20:13 
1  1 

I  c       a 

2:86 
0  4 

8:41 
0  7 

14:42 
0  4 

20:45 
0  9 

|S     6 

14:19 
0.4 

19:32 

o        u 

1.0 

Th 

7 

2:22 
0.6 

6:42      13:37 
0.7         0.0 

20:42 
1.0 

fi  1     r 

8:38 
0.3 

10:00 
0.7 

15:87 
0.6 

21:23 
0.9 

M     7 

15.-20 
0.4 

20:00 

i      19      1          f 

0.8 

E    F 

8 

8:16 
0.5 

8:21      14:30 
0. 7         0. 2 

21:17 
1.0 

(C|M,    8 

4:27 
0.2 

11:47 
0.7 

16:38 
0.5 

21:57 
0.9 

djTu    8 

16:28 
0.5 

2055 
0.6 

•t    S 

9 

4:01 
0  4 

10:01      15:45 
0  6         0  4 

21:51 
0.9 

22:32 
0.9 

|Tu,    9 

6:25 
0  1 

13:37 
0  8 

slw     9 

1 

17:50 
0.4 

21:16 

0.6 

S    10 

4:55 
0.2 

11:40      16:5Q 
0.6         0.6 

W  10 

6:22 
0.0 

14:30 

1 
Th'lO 

19:18 
0.4 

22:12 
0.6 

0.9 

M  i  11 

5:47 
0  1 

13:22      17:57 
0  6         0  6 

23:05 
0  g 

s  Th  11 

6:43 
0  0 

15:20 
0  9 

1?      Tl 

20:12 
0.4 

28-20 

0.6 

Ta  12 

1 

6:38 
0.0 

7:27 
—0.1 

8:13 
—0.2 

8:66 
-0.2 

9:36 
-0.2 

10:07 
—0.2 

14:51      19:17 
0.9         0.7 

16:00    .    .    . 

23:34 

0.9 

F    12 

7:30 
-0.1 

8:20 
—0.1 

8:57 
—0.1 

9:38 
—0.1 

2:27 
0.8 

3:22 
0.8 

16:05 
LO. 

16:50 
LO 

17:12 
LO 

17:80 
LO 

10:18 
0.0 

10:50 
0.0 

A 

S    12 

s;i3 

M   14 

20:51 
0.4 

0:28 
0.7 

1:28 
0.5 

2:21 
0.9 

3:12 
0.9 

4:04 
0.9 

7:47 
0.8 

8:33 
0.5 

9:17 
0.4 

9:57 
0.3 

10:89 
0.2 

16:38 
0.7 

16:00 
0.7 

16:20 
LO 

16:40 
LO 

17:00 
LO 

21:21 
0.3 

21:42 
0.8 

22:07 
0.2 

22:33 
0.2 

22:58 
0.2 

\v'l3 

A 

• 

8    13 
S    14 
M  '  15 
Tu  16 

28:05 
0.7 

17:47 
0.9 

18:06 
0.9 

28:40 
0.6 

0.9   .    .     . 

Th  14 

16:51    .    .     . 
1.0    ..    . 

s    f'i5 

17:34    .    .    . 
1.1    .    .    . 

JTu'l5 

1 

•  W   16 

S 

16 

IT 

18:10   .    .    . 
1.1    ..    . 

•   fi 

18:37    .    .    . 

W!l7 

E 

Th|l7 

1.1    .    .    . 

M|18 

10:42 
-0.2 

11:15 
-0.1 

11:50 
0.0 

12:38 
0.0 

2:26 
0.5 

18:52   .    .    . 
1.0    ..    . 

E 

Th  18 
F    19 
S  J20 
S    21 
U   22 

0:04 
0.6 

0:28 
0.6 

0:47 
0.5 

1:20 
0.3 

2:03 
0.2 

4:24 
0.8 

6:27 
0.8 

6:35 
0.8 

7:35 
0.8 

8:52 
0.8 

11:27 
0.1 

12:06 
0.2 

12:47 
0.3 

13:87 
0.5 

14:36 
0.6 

18:26 
0.9 

18:44 
0.9 

19:07 
0.8 

19:31 
0.7 

19:52 
0.8 

;  f'i8 

4:48 
0.9 

5:86 
0.9 

6:40 
0.9 

0:27 
0.1 

1:17 
0.1 

11:28 
0.2 

12:10 
0.2 

12:68 
0.2 

7:44 
0.9 

8:52 
LO 

17:28 
LO 

17:43 
LO 

18:00 
LO 

13:57 
0.2 

14:54 
0.3 

28:19 
0.1 

28:47 
0.1 

18:20 
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0.7 

20:23 
1.0 

j:-  M 

25 

4:12 
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0.7 

21:42 
0.9 

Tu  26. 

5:04 
0.1 

12:20      17:19 
0.8         0.6 

22:15 
0.9 

N 

F 

26 

6:02 
—0.2 

14:10 
0.9 

19:13 
0.8 

22:55 
0.9 

S    26 

6:87 
0.2 

13:21 
0.9 

18:62 
0.7 

23:14 
0.9 

\V  27 

6:00 
-0.1 

13:60      18:27 
0.8        0.7 

22:50 
1,0 

S 

27 

7:02 
-0.2 

15:05 
0.9 

20:02 
0.8 

S    27 

6:44 
0.2 

14:08 
0.9 

19:40 
0.4 

:  :  : 

Th28 

6:52 
-0.2 

15:07      19:36 
0.9         0.8 

23:30 
1.0 

j$ 

28 

0:10 
0.9 

8:02 
-0.2 

15:47 
0.9 

20:54 
0.7 

M,28 

0:42 
0.8 

7:47 
0.8 

14:46 
0.9 

20:25 
0.2 

X    F 

29 

7:50 
-0.3 

16:14      20:40 
1.0         0.9 

M 

29 

1:26 
LO 

9:00 
-0.1 

16:20 
0.9 

21:40 
0.5 

P 

Tu  29 

1 

2K)0 
0.9 

8:48 
0.4 

16:20 
0.9 

21:08 
0.3 

S 

30 

0:27 
1.0 

8:43      17:0) 
-0.4         1.0 

21:30 
0.9 

E 

W  30 

8:00 
0.9 

9:48 
0.3 

16:66 
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APHU. 

Tlmei^nfJ  Hetebtof  HiHh  mid 
Low  VVukT. 

:X 

5:05 
0.9 

11:37 
0.6 

16:54 
1.0 

23:08 
0.1 

6:06 
0.9 

12:27 
0.6 

17:21 
1.0 

23:54 
0.1 

7:07 
0.8 

13:'23 
0.7 

17:47 
0.9 

s 

0:42 
0.1 

8:10 
0.8 

14:18 
0.7 

18:14 
0.8 

1:81 
0.1 

9:15 
0.8 

2:22 

10:20 

0.2 

0.9 

3:17 

11:26 

<L 

0.2 

0.8 

4-22 

12:25 

X 

0.3 

0.8 

5:22 
0.4 

13:07 
0.7 

19:89 
0.3 

28:40 
LO 

6:20 
0.3 

13:45 
0.8 

20:09 
0.2 

.    .    . 

E 

0:52 
1.0 

7:16 
0.4 

14:15 
0.8 

20:34 
0.2 

1:50 
0.7 

8:07 
0.6 
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20:57 
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0.9 
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0.1 
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0.1 
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0.7 
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0.2 

9:58 
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15:56 
0.7 
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0.9 

2:55 
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0.9 

16:58 
0.7 
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0.9 

? 

4:05 
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5:17 
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0.8 

22:47 
0.1 

8 

Day of— 
W,  Mo. 


H\  1 
M  2 
Tn  3 
W  4 
Th  5 
F  6 
S  i  7 
S  !  8 
Ml  9 
Tu  10 
W  11 
Th  12 
F  13 
S  14 
S  15 
M  16 
Tu  17 
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0.2 

0.8 
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0.3 
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0.3 

1:27 
0.4 

2:38 
0.5 
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0.5 
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0.8 
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0.8 

0:45 
0.1 
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0.2 
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0.9 
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0.6 

9:07 
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0.7 
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0.5 
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0.5 
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0.5 

18:41 
0.5 


13:13 
0.7 

14KH 
0.7 

8:53 
0.9 

9:40 
0.9 

10:22 
0.9 
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0.9 

18:10 


15:50 
0.9 

16:40 
0.9 

15:02 
0.6 

15:52 
0.5 

16:42 
0.5 

17:32 
0.4 


0.3 

18:54 
0.2 


19:42 
0.1 

20:27 
0.1 


21 :10 
0.1 

21:52 
0.1 

•22:32 
0.1 

22:57 
0.1 

23:18 
0.2 


16:42 
0.8 

17:12 
0.5 

18.17 
0.6 

19:47 
0.6 

21:53 
0.6 


4:29 
0.6 

12:03 

O.H 

5:31 
0.6 

12:03 

0.9 

13:0J 

0.  y        

13:41 
0.9 

2():'j7 

0.3 

14:00 

o.y 

20:37 

0.2 

14:15 

0.8 

21:09 

0.2 

14:27 
0.9 

21:46    

0.1 

14:45 

O.y 

22:24 

0.0 

15:11 
0.9 

23:08 

0.0 

23:52 
0.0 


17:42 
0.7 

18:55 
0.6 

20:42 
0.6 


JUNE. 


:f  Day  of— I 


8 

5 

W.'Mi>,| 

W 

1 

Th 

2 

F 

3| 

S 

4I 

A 

a 

M 

5 

6 

• 

e'tuI   7 

Wl  sl 

Thi   91 

|FI10| 

S 

11 

Time  and  Height  of  High  and 
Low  Water. 


I  S  12 
•  M  13 
N  Tu'  14 

I  W   15 ' 

iThlie: 

**  I  F  i  17  j 
'  S  1 18 
I  S  .19 

||m  20 
Itu  21 

|w  22J 

Th  23' 

F    24 

I 
S    25 

S    26 

M   27 

Tu  28  [ 

W  29 

Th  301 


7:89 

0.8 

0:24  8:46 

0.2  0.8 

1K)7  9:22 

0.8  0.9 

1:47  9:55 

0.8  0.9 

2:85  10:24 

0.4  0.9 

8:80  10:51 

0.6  0.9 

4:46  11:16  18:22    .    .    .  1 

0.6  1.0  0.5    ..    . 

0:38  6:00  11:58       18:54  I 

0.8  0.6  1.0          0.3 

1:46  7:07  12:15       19:27 

0.8  0.6  1.0          0.2  1 

2:47  8K»  12:83       20K)5 

0.7  0.6  1.0          0.2 

12:50  20:42 

0.9  0.1 

18:15  21.-26 

0.9  0.0 

18:47  22:09 

0.9  0.0 

14:86  22:54 

0.9  —0.1 

7:07  12:40  16:24       23:45 

0.8  0.7  0.9          0.0 

7:47  18:25  16.'28     .     .     . 

0.9  0.7  0.8     ..    . 

0:32  8:29  14:23       17:39 

0.1  1.0  0.6          0.7 

1:26  9K)6  15:19       19:15 

0.3  0.9  0.6          0.7 

2:22  9:40  16:10       21:06 

0.3  1.0  0.5          0.6 

8:18  10:10  16:64       22:63 

0.4  1.0  0.4          0.7 

4:41  10:44  17:42     .     .    . 

0.6  1.1  0.3     ..     . 

11:26  18:83 

1.0  0.2 

11:62  19:28 

1,0  0.1 

12:18  20:11 

1.0  0.0 

12:87  20:65 

0.9  0.0 

12:50  21:37    : 

0.9  —0.1 

18H)9  22:16 

0.9  —0.1 

18:28  22:53 

0.9—0.2 

14:22  28:27 

0.9  —0.8 

15:10 

1.0 


The  tides  are  placed  in  the  order  of  ocenrrenoe,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  Is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  ctise  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.:  0»'  is  midnight,  12»>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  forinstance,  16:47  is  3:47  p.  m. 

#,  new  moon;  3).  1st  quar.;  Q,  full  moon;  ([,  3d  quar.:  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  soath  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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1 

1:56       8:38      15:13 
0.1         LO        0.4 

21:18 
0.7 

Th 

18 

4:02 
0.6 

9:00 
0.7 

16:30 
0.1 

S,18 

1:07 
0.7 

7K)2 
0.6 

9:57 
0.7 

17:46 
0.1 

])  Tu'l9 

3:06       9.10      16K)7 
0.3         LO         0.4 

22:42 
0.6 

f'i9 

9:35 
0.7 

17:30 
0.0 

M,19 

2:05 
0.8 

7:50 
0.6 

11:20 
0.6 

18:42 
0.1 

VV   20 

1 

4:11       9:50      17:02 
0.5         LO         0.3 

s'  S    20 

10:20 
0.8 

18:27 

Tu!20 

2:42 
0.8 

8:31 
0.6 

12:35 
0.7 

19:35 
0.1 

0.0 

Th'21 

10:20      18:00   .    .    . 

S  |21 

11:02 
0.8 

19:17 
0.0 

.    .    . 

W  i  21 

3:12 
0.8 

9:03 
0.6 

13:38 
0.6 

20:22 
0.2 

LO         0.1    ..     . 

F  |22 

'       S  1  23 

>    S    24 

M   25 

Tu  26 

C     W    ^7 

10:46      18:52    . 

'm    22 

Tu'  23 

W   24 

OTh  25 

A    F  ,  26 

1  S    27 

E  ;  S  ,  28 

Ml  29 

Tu  30 

11:47 
0.7 

13:00 
0.7 

14:00 
0.7 

5:18 
0.9 

5:32 
0.8 

5:50 
0.8 

6:05 
0.7 

6:2.'> 
0.7 

0:37 
0.4 

1:22 
0.5 

20:06 
0.0 

20:60 
—0.1 

21:30 
0.0 

10:52 
0.5 

11:17 
0.6 

11:45 
0.6 

12:10 
0.5 

12:-28 
0.6 

6:52 
0.8 

7:08 
0.8 

14:48 
0.6 

15:39 
0.7 

16:30 
0.7 

17:27 
0.6 

18:27 
0.7 

13:00 
0.3 

13:40 
0,2 

22:10 
0.0 

22:47 
0.1 

28:20 
0.2 

23:56 
0.3 

19:20 
0.8 

20:30 
O.H 

A  Th  22 
F   23 

.J!  8^24 

&  '  OK 

3:37 
0.8 

3:56 
O.H 

4:16 
0.8 

4:45 
0.8 

5:03 
0.7 

0:02 
0.5 

0:52 
0.6 

1:42 
0.6 

2:37 
0.6 

9:32 
0.6 

9.57 
0.5 

10:21 
O.n 

10:42 
0.4 

11. -00 
0.3 

5:14 
0.6 

5:28 
0.7 

6:50 
0.7 

6:20 
0.7 

14:31 
0.7 

15:20 
0.5 

16:06 
0.8 

16:45 
0.9 

17:33 
0.9 

11:32 
0.2 

12:08 
0.1 

12:50 
0.0 

13:44 
0.0 

21:07 
0.2 

21:50 
0.2 

22:32 
0.3 

23:15 
0.4 

18:30  I 
0.9 

19:31 
0.9 

20:34 

0.9  1 

21:42  1 
0.9 

1.1         0.0    ..     . 

11:18      19:42    .    .    . 
LI         0.0    ..     . 

11:89     20:26    .    .    . 
1.2     — 0.1    . 

11:58      21:07    ... 

1.2     — 0.1    .    . 

M'26 

1 

13:00     21:50   .    .    . 
1.2     —0.1    . 

13:44      2226    .     .    . 

Til'  97 

28 
29 
30 
31 

LI     — 0.2   .    .     . 

W '  28 
Th  29 

A 

Th 
F 

S 

s 

14:45      23.'08    .     .     . 

LI     —0.2    .    .    . 

15:42      23:37   .    .    . 

1.1     — 0.1    .     .    . 

16:52 

1.0 

-       "- 

0:10       7:80      18:53 
0.0         0.9         0.6 

18K)7 
0.9 

W 

31 

i 

a 
fn 
OJ 
m 

(a 

Th 
com 
am  3 
>foo 
inus 

Th 

naU 

letic 
pari5 
ifean 
t  be 
(-) 
etli 
.all 
nen 
)r:  A 

lea  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water,  which  is  the  datum  of  soundir 
ow  mean  sea  level.    To  find  the  depth  of  w 
sign  ia  before  the  height,  in  which  case  sub 
ne  used  is  Central  Standard,  90th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
r  moon;  J),  1st  quar.;  Q.  'uH  moon:  (T.  3d  c 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  fin»t  line  and 
ther  it  is  high  or  low  water.    The  h 
iga  on  the  Coast  and  Geodetic  Sur\ 
ater,  add  the  tabular  height  to  the 
tract  it. 

W.:  0^  ia  midnight,  12»  is  noon;  all 
ti  diminished  by  12  give  the  times  af 
luar.:  E,  moon  on  the  equator;  N, 

lieights  o 
eights,  ir 
ev  Chart 
sounding 

hours  U 
ternoon; 
S,  moon 

n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
£  for  this  region,  and  which  is 
ps  given  on  the  chart,  unless  a 

>ss  than  12  are  in  the  forenoon 

for  instance,  15:47  is  3:47  p.  m. 

farthest  north  or  south  of  the 
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GALVESTON  (Doswell'a  Wharf),  TEXAS,  1904. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

■1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

H  Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

s|w. 

Mo. 

W. 

Mo. 

;n 

S      1 

3:37 
0.6 

6:55      14:47      22:47 
0.8     —0.1         0.8 

'!tu 

1 

5:18 
0.6 

9^22 
0.7 

16:35 
0.1 

•23:51 
0.9 

Th 

1 

5:34      11:85 
0.4        0.7 

17:34 
0.4 

28:a5 
0.9 

<L 

S      2 

4:37 
0.7 

7:54      15:53      '23:50 
0.8         0.0         0.8 

w 

2 

6:07 
0.6 

11:13 
0.7 

17:47 
0.2 

E 
P 

F     2 

6:20      12:58 
0.2        0.7 

18:46 
0.6 

Ml    3 

5:37 
0.7 

9:10     nm   .   .    . 

0.8         0.0    ..    . 

|Th 

3 

0:27 
0.9 

6:45 
C.4 

12:44 
0.8 

18:57 
0.3 

S      3 

1 

0:12       7K» 
0.9        0.0 

14:23 
0.8 

1»:52 
0.6 

Tu    4 

0:45 
0.8 

6:27      10:46      18:15 
0.6         0.8         0.0 

£ 

F 

4 

1:10 
0.8 

7:24 
0.3 

13:50 
0.9 

20:11 
0.4 

Sl   4 

0:40       7:55 
0.8     —0.1 

15:40 
LO 

21:00 
0.6 

W     5 

1:80 
0.8 

7:13      12:17      19:20 
0.6         0.9         0.1 

p 

S 

5 

1:44 
0.8 

8:10 
0.1 

ISKW 
LO 

•21:13 
O.C 

|M,    5 

1.-04       8:42 
0.9     —0.2 

16:44 
LO 

22K)0 
0.7 

Th    6 

2:10 
0.8 

7:69      13:38      20:21 
0.6         1.0         0.1 

s 

6 

2:13 
0.8 

8:62 
0.0 

16:08 
LI 

22:12 
0.6 

•  Tu    6 

1:27       9:27 
0.9     —0.8 

17:33 
1.1 

F     7 

2:47 
0.8 

8:40      14:40      21:21 
0.4         1.0         0.2 

• 

M 

7 

2:40 
0.9 

9:89 
—0.1 

17:10 
1.1 

•23:10 
0.6 

W 

7 

1:61      10:10 
0.9     -0.3 

18:30 
1.1 

.     .     . 

E'  S      8 
•is      9 

3:25 
0.8 

9:22      15:44      22:22 
0.2         1.1         0.3 

Tu 

8 

3:04 
0.9 

10:22 
-0.2 

18:10 
1.1 

s 

Th'    8 

2:12      10:82 
0.9     -0,3 

19:13 
LI 

3:64 
0.8 

9:59      16:50      '23:19 
0.1         LI         0.6 

W 

9 

0:01 
0.6 

3:22 
0.8 

11:04 
—0.2 

19:02 
1.1 

F,    9 

3.-04      11:88 
0.9     -0.2 

19:51 
1.1 

.     .     . 

M    10 

4:20 
0.8 

10:43      17:51    .    .    . 
0.0         LI    .    .     . 

B 

Th  10 

1:02 
0.7 

3:49 
0.8 

11:60 
—0.2 

19:69 
1.1 

1  S  '  10 

3:14      12:14 
0.8     —0.2 

•20:28 
1.1 

Tu  11 

0:10 
0.6 

4:45      11:30      18:65 
0.8         0.0         1.0 

!f1i1 
1       1 

1:40 
0.5 

4:15 
0.8 

12:88 
-0.1 

20:50 
LI 

i  s'li 

4.-04      12:61 
0.8         0.0 

20:58 
LO 

.     .     . 

W  12 

1K)6 
0.6 

2:00 
0.6 

5:12      12:20      19:56 
0.8     —0.1         LO 

5:50      13:08      21:00 
0.8        0.0         LO 

S  ;  12 

13:17 
0.0 

14:07 
0.0 

21:30 
1.1 

M|12 
Tu  13 

6:20      13:24 
0.7        0.1 

4:46      14:05 
0.6         0.2 

21:20 
LO 

21:50 
LO 

Th  13 

S|13 

22:12 
LO 

.    .    . 

s 

F    14 

S    15 

3.-07 
0.6 

4:23 
0.6 

6:20      14:00      22:00 
0.7         0.0         0.9 

7:20      14:54      23K)2 
0.7         0.1         0.9 

dIm  14 

Tu  15 

!       1 

15:03 
0.1 

15:67 
0.2 

22:67 
1.0 

.    .    . 

J   W  14 
E'Th'lS 

6:11        9:10 
0.6         0.6 

5:85      10:44 
0.5        0.6 

14:57 
0.3 

16:08 
0.5 

22:12 
LO 

22:40 
0.9 

23:80 
LO 

S    16 

5:37 
0.6 

8:25      15:57      23:53 
0.7         0.1         0.9 

W  16 

6:40 
0.6 

11:15 
0.6 

17:05 
0.4 

F    16 

5:66      12.-20 
0.3         0.6 

17:22 
0.6 

•23:13 
0.9 

• 

M   17 

6:32 
0.6 

9:40      16:55    .    .    . 
0.6        0.2    ..     . 

A 

Th  17 

0:00 
0.9 

7.-06 
0.5 

12:46 
0.6 

18:'22 
0.5 

j  S  '  17 

6:30     13:84 
0.2         0.7 

18:34 
0.6 

23:39 
0.9 

Tu  18 

0:87 
0.9 

7.-20      11:10      17:55 
0.6         0.6         0.2 

E 

f'i8 

0:27 
0.9 

7:23 
0.3 

13:47 
0.7 

19:27 
0.6 

S    18 

7:02      14:84 
0.1        0.8 

19:83 
0.6 

23:50 
0.9 

1 

W  19 

1:11 
0.9 

7:51      12:47      18:52 
0.6        0.6         0.3 

1  S    19 

1:08 
0.8 

7:51 
0.2 

14:40 
0.8 

20:28 
0.6 

M   19 

1 

7:36      15:82 
-0. 1        0. 9 

20:50 
0.7 

A 

Th  20 

1:43 
0.9 

8:18      13:50      19:50 
0.5        0.7         0.3 

j  S    20 

1:26 
0.8 

8-20 
0.1 

15:30 
0.9 

21:20 
0.6 

Tu  20 

0K)7       8:12 
0.9     —0.2 

16:22 
LO 

E 

F   21 

2:10 
0.8 

8:37      14:42      20:50 
0.4         0.8         0.4 

,  M  !  21 

1       1 

1:87 
0.8 

8:50 
0.0 

16:'22 
1.0 

22:17 
0.6 

W  21 

0:28       8:62 
0.9     -0.8 

17K)8 
LI 

:  :  : 

1 

S    22 

2:47 
0.8 

8:54      15:20      21:41 
0.3         0.9         0.5 

O 

Tui22 

1 

1:43 
0.7 

9:23 
-0.2 

17:11 
1.1 

23:08 
0.6 

9  Tb  22 

1:08       9:37 
1.0     -0.4 

17:67 
1.1 

.  .  . 

8    23 

3:06 
0.8 

v:20     16:10      22:30 
0.2         LO         C.6 

W  '  OQ 

2:02 
0.9 

10:00 

F    23 

2M      10:82 
1.0     —0.4 

18:42 
L2 

—0.2 

!G 

M   24 

Tu  25 

3:17 
0.7 

3:25 
0.7 

9:47      17:00      23:17 
0.1         LO         0.6 

10:17      17:52    .    .    . 
0.0         LO    .     .    . 

Th 

24 

OK 

2:37 
0.9 

3:16 
0.9 

10:40 
—0.3 

S    24 
8    25 

2:68      11.17 
LO     -0.4 

8:86      12.-05 
0.9     —0.3 

19:20 
L2 

19:89 
LI 

11:22 

t 

-0.3 

W  26 

0:07 
0.6 

3:40      10:64      18:44 
0. 8         0. 1          H 

S    26 

4K)7 
0.9 

12:13 
-0.3 

M  26 

6:10      12:64 
0.9     -0.1 

20:32 
LO 

Th  27 

0:54 
0.6 

4:00      11:35      19:87 
0.8         0.2         1.1 

S    27 

1 

6:05 
0.9 

13:10 
-0.2 

.    .    . 

y   Tu  27 

2:89       6:34 
0.6        0.8 

13:47 
0.0 

21  .-03 
LO 

F   28 

1:43 
0.7 

4:40      12:22      20:32 
P.9         0.2         LI 

M   28 

6:13 
0.8 

14:02 

W  28 

1 

3.-29       8:17 
0.6        0.7 

14:40 
0.2 

21:35 
LO 

—0.1 

N 

S    29 

2:.50 
0.7 

5:30      18:16      '-21:28 
0.9         0.2         LI 

Tu  29 

4:07 
0.6 

7:52 
0.7 

15:02 
0.1 

•22:24 
LO 

E  Th  29 

^1 

4:10      10:08 
0.4        0.7 

15:07 
0.5 

22:06 
0.9 

S   30 

3:45 
0.7 

6:22      14:16      22:20 
0.8         0.1         1.0 

cc 

W  30 

4:64 
0.6 

9:47 

0.7 

16:09 
0.2 

'22:56 
0.9 

;  F   30 

6K)0     11:89 
0.2         0.7 

17:07 
0.6 

22:46 
0.9 

C  M  31 

1      . 

4:33 
0.6 

7:37      15:21      23:08 
0.8         0.0         0.9 

1 

S    31 

5:66     13:25 
0.1        0.7 

18:16 
0.6 

23:11 
0.9 

coned 
dch  is 
ilessa 

enoon 
■p.m. 
9f  the 

Thetld 

a  comparis 

1  from  Mean 

'  0.6  foot  bel 

minus  (— ) 

The  til 

(a.m.),  all 

#,  nevi 

equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water,  which  is  the  datum  of  soundir 
ow  mean  sea  level.    To  find  the  depth  of  w 
sign  is  before  the  height,  in  which  case  sut 
ne  used  is  Central  Standard,  90th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  wh< 
^moon;  }).  Istquar.;  O.  ^vlW  moon;  (C,  8d  c 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Tl 
igs  on  the  Coast  and  Geodetic  S 
ater,  add  the  tabular  height  to 
►tract  it. 

W.;  0^  is  midnight,  12^  is  noon; 
m  diminished  by  12  give  the  tim 
luar.;  E,  moon  on  the  equator; 

nd  heights  c 
le  heights,  ii 
urvey  Chart 
the  soundin 

all  hours  1( 

es  after  nooi 

N,  S,  moon 

n  the  second  line  of  eacl 
1  feet  and  tenths,  are  reel 
s  for  this  region,  and  wt 
gs  given  on  the  chart,  ui 

»8  than  12  are  in  the  fori 
i;  for  Instance,  15:47  is  8:4' 
farthest  north  or  south  < 
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-•  'Day  of— 
S  i  W.  MoJ 


JANUARY. 


Time  and  Height  of  High  and 
Low  water. 


F 

1 

4:23 
2.1 

10:16 
0.2 

s! 

2 

5:17 
2.1 

11:17 
0.0 

Si 

1 

3 

6:12 
2.0 

12:06 
-0.1 

m' 

4 

0-.55 
—0.1 

7:04 
2.0 

Tu, 

5 

1:62 
—0.1 

7:M 
1.9 

^'i 

6 

2:48 
-0.1 

8:44 
1.8 

Th 

7 

3:44 

9:32 

I 

E-F  8 
t  S  9 
'  S  10 
M  11 
Tu  12 
W  13 
Th  14 
F  15 
S  16 
S    17 

:M  18 

A  Tu  19 


Th  21 
F  22 
S  23 
S  24 
m!25 
Tu|  26 
AV  27 
'Thi28 
F  I29 

s  iso 

S  '.31 


0.0 

4:40 
0.1 

5:38 
0.3 

0:35 
2.9 

1:39 
2.8 

2:42 
2.6 

3:44 
2.4 

4:42 
2.3 

5:37 
2.1 

0:02 
0.3 

1:02 
0.3 

2:02 
0.5 

2:38 
0.6 

3:02 
0.7 

3:25 
0.7 

3:43 
0.9 

4K» 
0.9 

4:27 
0.9 

5:07 
0.8 

0H)7 
2.1 

0:50 
2.0 

1:42 
2.0 

2:45 
2.0 

3:50 
1.9 

4:55 
1.9 


1.7 

10:27 
1.6 

11:26 
1.5 

6:37 
0.4 

7:87 
0.5 

8:42 
0.6 

9:39 
0.6 

10:32 
0.5 

11:22 
0.4 

6:26 
1.9 

7:10 
1.7 

7:50 
1.6 

8:25 
1.4 

8:47 
1.3 

8:50 
1.2 

9:0b 
1.2 

9:15 
1.3 

9:23 
1.4 

10:15 
1.4 

5:54 
0.7 

6:45 
0.6 

7:43 
0.4 

8:42 
0.3 

9:42 
0.2 

10:44 
0.0 


17.-00 
1.8 

18:04 
2.1 

19:00 
2.4 

12:57 
-0.3 

13:45 
-0.4 

14:34 
-0.5 

15:22 
-0.5 

16:14 
-0.4 

17:19 
-0.4 

12.34 
1.4 

13:40 
1.4 

14:54 
1.4 

15:58 
1.6 

17:00 
1.8 

17:68 
1.9 

12:02 
0.4 

12:36 
0.4 

13:05 
0.3 

13:33 
0.2 

14:02 
0.2 

14:23 
0.0 

14:57 
0.0 

15:48 
0.0 

16:21 
-0.1 

17:07 
-0.1 

11:14 
1.4 

12:25 
1.5 

13:47 
1.6 

15:14 
1.6 

16:36 
1.9 

17:42 
2.2 


22:50 
0.1 

23:55 
0.0 


19:53 
2.6 

20:47 
2.8 

21:40 
3.0 

22:87 
3.0 

28:35 
8.0 


18:08 
-0.2 

19:12 
-0.1 

20:23 
0.0 

21:40 
0.1 

22:52 
0.2 


18:52 
2.1 

19:42 
2.2 

20:27 

2.2  , 

21:09  i 

2. 3  I 

21:47  • 
2.3 

22:16 
2.2 

22:47 
2.1 

23:12 
2.1 

'23:33 
2.1 


18:01 
0.0 

19:00 
0.0 

20:04 
0.1 

21:15 
0.1 

22:28 
0.0 

23:32 
0.0 


FEBRUARY. 


-•  1  Day  of — 

-  '    J! I  Time  and  Height  of  High  and 

W  'Mo  '  Low  Water. 


M     1 
Tu    2 

W     31 


Th 
F 

S 

s 

M 

Tu 
W 
Th 
F 

S 

AIM 


I 


o 
6 

7' 

»! 

9J 
10 
11 
12 
13 
14 
15 


•  |Tu  161 

!wjl7| 
Th  18 


F 

S 

s 

I 

IM 


Tu 

23. 

W 

24 

Th 

25 

F 

26 

S 

27 

s 

28 

M 

29 

5:52 
1.9 

0:35 
0.0 

1:36 
0.0 

2:83 
0.1 

3:29 
0.1 

4:22 
0.2 

5:16 
0.3 

0:17 
2,8 

1:20 
2.6 

2:18 
2.3 

8:17 
2.2 

4:13 
1.9 

5:07 
1.8 

5:55 
1.6 

0:57 
0.5 

1:42 
0.6 

2:12 
0.7 

2:28 
0.9 

2:38 
0.9 

2:52 
0.9 

3:13 
0.9 

3:50 
0.7 

4:30 
0.6 

5:17 
0.5 

0:12 
1.9 

1:07 
1.9 

2:11 

1.8 

3:25 

1.8 

4:31 
1.7 


11:88 
—0.2 

6:47 
L9 

7:40 
L9 

8:34 
L9 

9:24 
1.8 

10:17 
1.7 

11:14 
1.6 

6:10 
0.5 

7:06 
0.6 

8:04 
0.6 

9:02 
0.6 

9:52 
0.6 

10:37 
0.5 

11:21 
0.5 

6:37 
1.5 

7:15 
1.4 

7:50 
1.2 

8:00 
L2 

8:10 
1.2 

8:22. 
1.3 

8:35 
1.4 

9:-20 
1.5 

10:07 
1.7 

11:07 
1.5 

6:10 
0.4 

7:08 
0.3 

8K)7 
0.2 

9:10 
0.2 

10:12 
-0.1 


18:42 
2.5 

12:31 
—0.3 

13:25 
—0.5 

14:17 
—0.6 

15K)9 
-0.5 

16:08 
-0.5 

17K)0 
-0.5 

12:18 
L6 

13:17 
L6 

14:22 

1.8 

15:27 

1.8 

16:82 
1.9 

17:80 
2.0 

18:25 
2.1 

12:00 
0.5 

12:82 
0.4 

13:02 
0.4 

13:31 
0.3 

14:03 
0.1 

14:40 
0.0 

15:18 
-0.1 

16:02 
0.0 

16:50 
—0.1 

17:45 
—0.1 

12:12 
1.8 

13:23 
L9 

14:47 
2.0 

16:10 
2.1 

17:19 
2.4 


19:38 
2.7 

20:32 
2.9 

21  .-27 
2.9 

£2:22 
3.1 

23:19 
3.0 


18:00 
-0.3 

19:05 
—0.1 

•20:17 
0.0 

21:32 
0.2 

22:45 
0.3 

28:57 
0.4 


19:15 
2.2 

20:00 
2.2 

20:40 
2.2 

21:12 

2.1 

21:42 
2.1 

22:06 
2.1 

22:25 
2.0 

22:51 
2.0 

23:26 
2.0 


18:42 
0.0 

19:46 
0.0 

20:57 
0.0 

22:06 
0.1 

28:17 
0.1 


MARCH. 


X 

Day  of— 

W.  Mo. 

P.Tu    1 

W     2 

1 

E'Th'    3 

;f    4 

.  S      5 

i  8  ,    6 

M,    7 

c'tu    8 

«  W   *9 

Th  10 

F    11 

1  S    12 

S    13 

A.MH 

Tu  15 

W'l6 

^Thl7 

F    18 

S    19 

S    20 

m:2i 

Tu  22 

W  23 

N  Th  24 

F    25 

S    26 

S    27 

M   28 

P  Tu29 

E'W  30 

C  Th31 

Time  and  Height  of  High  and 
Low  Water. 


5:35 

1.8 

0:20 
0.0 

1:22 
0.0 

2:16 
0.1 

3:10 
0.1 

3:55 

0.2 

4:46 
0.3 

5:38 
0.4 

0:64 
2.2 

1:50 
2.0 

2:47 

1.8 

3:42 
1.6 

4:34 
L4 

5:28 
1.4 

0:83 
0.7 

1:05 
0.8 

1:22 
0.9 

1:38 
0.9 

1:51 
0.9 

2:12 
0.7 

2:45 
0.6 

3:22 
0.4 

4K)2 
0.3 

4:47 
0.3 

5:40 
0.2 

0:40 
1.6 

1:46 
1.6 

3:03 
1.5 

4:18 
1.5 

5:23 
1.6 

0:08 
0.2 


11:14 
-0.1 

6:35 

1.8 


8:19 
1.9 

9:11 
1.9 

10:04 
1.9 

10:56 
2,0 

11:52 
2.0 

6:22 
/0.6 

7:12 
0.6 

8.-02 
0.6 

8:60 
0.7 

9:39 
0.6 

10:28 
0.6 

6:06 
1.3 

6:45 
L8 

7:17 
1.2 

7:44 
1.8 

7:50 
1.3 

8K)9 
1.6 

8:42 
L6 

9:22 
1.8 

10:10 
2.0 

11:04 
2.1 

12:02 
2.1 

6:35 
0.2 

7:33 
0.2 

8:39 

0.2 

9:47 
0.1 

10:52 
0.0 

6:22 
1.7 


18:22 
2.6 

12:12 
-0.2 

13:10 
-0.4 

14:05 
—0.6 

15:00 
—0.6 

15:56 
-0.5 

16:56 
-0.4 

17:56 
-0.2 

12:58 
2.0 

13:56 
2.0 

15H)0 
2.0 

16:00 
2.0 

17:00 
2.1 

17:56 
2.1 

11:15 
0.6 

11:55 
0.4 

12:30 
0.4 

13:07 
0.3 

18:45 
0.3 

14:28 
0.1 

15:05 
—0.1 

15:60 
0.0 

16:40 
—0.1 

17:32 
—0.1 

18:81 
0.0 

13:16 
2.1 

14:35 
2.2 

1.1:55 
2.3 

17:02 
2.6 

18:05 
2.6 

11:57 
-0.1 


19:21 

2.8  ! 

20:17  I 

2.9  I 

21:10 
3.0 

22K)6  ' 
2.9 

23K)0 

2.7  I 

23:58 
2.6 


18:58 
—0.1 

20:06 
0.1 

21:08 
0.3 

22:32 
0.4 

28:42 
0.6 


18:44 
2.1 

19:27 
2.1 

20:02 
2.1 

20:35 
2.0 

21H)0 
2.0 

21.'26 
2.0 

21:45 
1.9 

22:16 
L9 

22:66 

1.8 

28:44 

1.8 


19:85 
0.1 

20:44 
0.2 

21:56 
0.1 

28:05 
0.2 


19K>4 
2.8 


The  tides  are  placed  lu  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  compariiion  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights.  In  feet  and  renthB.  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  thiT  region,  and 
which  is  1.1  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
iinlesB  a  minus  (— )  sign  is  before  the  height,  in  which  ease  substract  it. 

The  time  used  is  Buenos  Ayres  Mean  Local  Civil,  for  the  meridian  58°  22'  W.:  0»«  Is  midnicrht,  12»»  is  noon;  all  hours  less  than 
12  are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  oy  12  give  the  times  after  noon;  for 
instance,  15:47  is  8:47  p.  m. 

#.  new  moon;  ^.  1st  quar.;  0«  '"^l  moon;  (^,  8d  qnar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


128 


BUENOS  AYRES,  ABGENTINA,  1904. 


APRIL. 

- 

MAY.     . 

It  of  High  and 
ater. 

JUNE. 

p  pay  of — 

JS|W.jMo. 

Time  and  Heiffht  of  K\gh  and 
Low  Water. 

99 

Day  of- 

Time  and  Heigl 
Low  \V 

1 

Dayof- 

Time  and  Height  of  High  and  . 
Low  Water.                | 

W.  Mo. 

W.  Mo. 

iF,l 

1:06       7:14 
0.2        L8 

12:59 
-0.2 

20KX) 
2.8 

S  '    1 

1:34 
0.2 

7:65 
2.2 

13:60 
-0.2 

20:38 
2.4 

W     1 

2:22 
0.2 

921 
2.4 

16:32 
0.2 

21:40 
1.7. 

'  s 

1 

2 

1:67       8K)7 
0.1         2.0 

13.56 
—0.4 

20:68 
2.8 

M     2 

2:16 
0.1 

8:46 
2.2 

14:45 
-0.2 

2124 
2.2 

Th'    2 

2:64 
0.2 

10:10 
2.4 

16:24 
0.4 

2222 
1.8 

1* 

3 

2:42       8:59 
0.1         2.0 

14:52 
—0.4 

21:47 
2.6 

S 

Tu    3 

2:57 
0.2 

9:34 
2.8 

15:88 
-0.1 

22:12 
2.0 

F     3 

826 
0.2 

10:56 
2.4 

17:10 
0.7 

23:00 
1.0, 

!M|    4 

1 

8:28       9:49 
0.2         2.1 

15:48 
—0.4 

22:38 
2.4 

W     4 

3:82 
0.2 

10:24 
2.3 

16:88 
0.0 

22:66 
1.7 

8      4 

8:65 
0.2 

11:42 
2.4 

17-.66 
0.8 

23:10 
1.0 

iTu    5 

1 

4:09      10:40 
0.3         2.1 

16:46 
-0.3 

23:30 
2.1 

Th    5 

4:07 
0.3 

11:15 
2.3 

17:27 
0.2 

23:42 
1.5 

A 

H     5 

t 

4:80 
0.2 

1228 
2.3 

18:82 
1.0 

23:20 
1.0 

S|W'    6 

4:52     11:35 
0.3         2.1 

17:42 
-0.1 

F     6 

4:40 
0.3 

12:07 
2.4 

18:22 
0.4 

c 

M|    6 

5H)6 
0.2 

13:16 
2.2 

19:10 
1.0 

23:80 
1.0 

C|Th    7 

0:22       5:30 
1.8        0.4 

12:80 
2.1 

18:44 
0.2 

C 

8      7 

0:30 
1.2 

5:18 
0.4 

13K)0 
2,2 

1922 
0.6 

E 

Tu'    7 

5:50 
0.8 

14K)2 
2.1 

19:47 
1.0 

23:46 

1.0 

F     8 

1:16       6:12 
L6        0.6 

13:27 
2.1 

19:47 
0.4 

A 

S     8 

1:17 
1.0 

6:54 
0.6 

13:53 
2.1 

20:22 
0.8 

W     8 

6:43 
0.3 

14:47 
1.9 

20:20 
LO 

18,9 

2K)6       6:55 
1.4         0.7 

14:27 
2.1 

21:00 
0.5 

M     9 

2:11 
LO 

6:87 
0.6 

14:47 
2.1 

21:14 

0.8 

Th;   9 

1:10 
1.0 

7:88 
0.5 

15:32 
1.9 

21:03 
0.8 

A  1   g    10 

3:00       7:40 
L2         0.7 

15:26 
2.1 

22:10 
0.7 

|Tu  10 

2:57 
1.0 

7:27 
0.6 

15:40 
2.0 

21:55 
0.9 

F    10 

1 

3:12 
1.0 

8:46 
0.4 

16:16 
L9 

21:50 
0.7  , 

Mill 

t 

3:58       8:32 
1.2        0.6 

16:24 
2.1 

23:05 

0.8 

Elw'll 

1 

3:46 
1.0 

8:25 
0.5 

16:80 
2.0 

22:28 
1.0 

8|n 

4:25 
1.1 

9:46 
0.4 

16:68 
1.9 

22-.33' 
0.5 

1  Tul  12 

1 

4:42       9:27 
1.1        0.7 

17:17 
2.1 

23:42 
0.8 

!Thl2 

1 

4:40 
1.0 

927 
0.6 

17:12 
1.9 

22:58 
0.8 

si  12 

5:27 
L4 

10:60 
0.4 

17:40 
L9 

2322 
0.8 

£  Wll3 

6:80      10:20 
1.1        0.6 

18:08 
2.0 

.    .    . 

f'i3 

5:24 
L2 

10:26 
0.6 

17:64 
1.9 

2825 
0.7 

• 

Mi  13 

6:17 
1.6 

11:48 
0.2 

18:20 
1.9 

.     .     .  , 

Th'l4 

0:07       6:09 
0.7        1.2 

11:10 
0.5 

18:44 
2.0 

'  S    14 

1 

6K>5 
1.4 

11:26 
0.5 

18:30 
1.9 

N 

Tul4 

OKy? 
0.1 

7:02 
2.0 

12:46 
0.1 

19:03 
1.9 

•    F   15 

0:25       6:48 
0.7         1.3 

11:58 
0.5 

19:20 
1.9 

• 

S    15 

0:00 
0.5 

6:46 
1.6 

12:15 
0.3 

19:06 
L9 

W  15 

1 

0:52 
0.0 

7:60 
2.2 

13:38 
0.1 

19:47 
1.9 

S  |16 

0:45       7:12 
0.6         1.4 

12:42 
0.3 

19:60 
1.9 

M  16 

1 

0:87 
0.8 

7:26 
1.7 

13:07 
0.2 

19:40 
1.9 

Thl6 

1:88 
-0.2 

8:36 
2.5 

14:82 
0.0 

20:90 
1.8 

S    17 

1:12       7:42 
0.5         1.6 

18:26 
0.2 

20:22 
L9 

Tu  17 

1:16 
0.1 

8:05 
2.0 

13:55 
0.1 

20:12 

1.9 

P 

F    17 

220 
-0.3 

9:27 
2.6 

1525 
0.1 

21:18 
1.7 

'  M   18 

1:47       8:12 
0.4         L8 

14:10 
0.1 

20:44 
L9 

N 

W'l8 

1 

1:66 
0.0 

8:46 
2.2 

14:43 
0.0 

20:48 
1.8 

8  !l8 

1 

3:06 
-0.3 

10:18 

2.8 

16:18 
0.1 

22:10 
1.5 

'Tu  19 

1       1 

2:17       8:50 
0.2         1.9 

14:58 
0.0 

21:16 
L9 

Th  19 

2:88 
0.0 

9:82 
2.4 

15:38 
0.0 

21:30 
1.7 

•:■» 

3:52 
-0.3 

11:12 
2.8 

17:17 
0.2 

2SK)5 
1.3 

N  W  1  20 

1 

2:58       9:28 
0.1         2.1 

15:40 
-0.1 

21:60 
L8 

F    20 

3:22 
-0.1 

10:22 
2.4 

16:25 
0.0 

22:15 
1.6 

i 

M  20 

4:46 
-4).  3 

12:10 
2.8 

18:17 
0.4 

•     •     • 

'Thl21 

3:42      10:16 
0.1         2.2 

16:82 
0.0 

22:34 
L7 

8  ,21 

4:08 
-0.1 

11:12 
2.5 

17:22 
0.2 

28:09 
•L4 

Tu21 

1 

0:07. 
L8 

5:40 
-0.2 

13:14 

2.8 

19.-20 
0.4 

1  F   22 

4:26      11:09 
0.1        2.8 

17:26 
0.0 

2821 
1.6 

I 

S  ,22 

1 

4:57 
-0.1 

12:14 
2.6 

I8r2i 
0.3 

W  22 

1:16 
L3 

6:42 
—0.1 

1420 
2.7 

20:28 
0.5 

^  1  S  '  23 

1      { 

6:14      12K» 
0.0         2.4 

18:25 
0.1 

.    .    . 

M  23 

0;07 
1.3 

5:50 
0.0 

13:18 
2.6 

19:27 
0.4 

Th23 

i 

2:30 
L3 

7:52 
—0.1 

15:22 
2.6 

21:30 
0-5 

1  1»   24 

t       1 

0:20       6:10 
1.4         0. 1 

13:15 
2.4 

19:80 
0.2 

E 

Tu  24 

1:24 
L2 

6:51 
0.0 

14:27 
2.6 

20:35 
0.4 

F    24 

3:39 
1.4 

9.-07 
-0.1 

1622 
2.5 

22r> 
0.4 

M   25 

1:27       7:10 
1.8         0.1 

14:80 
2.4 

20:40 
0.3 

W  25 

2:44 
1.2 

8:00 
0.1 

15:32 
2.6 

21:4*) 

0.4 

8  '25 

4:44 
1.6 

1022 
0.1 

1722 
2.4 

23r22 
O.S 

P  1  Tu'  26 

2:55       8:15 
1.4         0.1 

15:42 
2.5 

21:52 
0.3 

Th 

26 

3:67 
1.3 

9:12 
0.1 

16:37 
2.5 

22:46 
0.4 

S    26 

5:44 

1.8 

11:35 
0.1 

18:17 
2.2 

E  i  W '  27 

1 

4:06       9:24 
1.3        0.1 

16:47 
2.6 

22:56 
0.3 

. 

F 

27 

6:00 
1.5 

10:27 
0.1 

17:36 
2.5 

23:40 
0.3 

S 

O 

M27 

0:ft5 
0.2 

6:39 
2.1 

12:40 
0.1 

19:06 
2.0 

iTh  28 

i       i 

5:15      10:86 
1.6         0.0 

17:50 
2.6 

23:65 
0.2 

8 

28 

6:00 
1.7 

11:40 
O.l 

18:32 
2.4 

Tu  28 

0:45 
0.2 

7:80 
2.2 

13:42 
0.2 

19:50 
IS  . 

O 

F    29 

1 

6:11      11:46 
1.6         0.0 

18:47 
2.6 

.     .    . 

o  s 

29 

0:30 
0.2 

6:52 
2.0 

12:43 
0.1 

19:24 
2.3 

W   29 

120 
0.2 

8:20 
2.4 

14:37 
0.2 

20:31 
1.6 

S  j30 

1 

0:48       7:02 
0.1        1.9 

12:47 
-0.1 

19:42 
2.5 

M  30 
8   Tu|  31 

1:08 
0.2 

1:47 
0.2 

7:44 
2.1 

8:32 
2.8 

13:42 
0.0 

14:38 
0.0 

20:12 
2.1 

20:57 
1.9 

Th'30 

! 

1 

1:62 
0.1 

9:ffi 
2.4 

1523 
0.4 

21:10 
1,4 

The  tid 
a  comparifi 
from  Meai 
which  is  1. 
anleas  a  m 

The  tli 
are  in  the 
instance,  1 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  Is  approxlmal 
1  feet  below  mean  sea  level.    To  find  the  de 
Inus  (-)  sign  is  before  the  height,  in  which 
ne  used  is  Buenos  Ayres  Mean  Local  Civil .  fo 
Forenoon  (a.  m.),  all  greater  are  in  the  artei 
5:47  ifl  3:47  p.  m. 

th  their  times  on  the  fimt  line  and  heights  o 
;her  it  ia  high  or  low  water.    The  heights,  ii 
telv  the  datum  of  soundings  on  the  Admlra 
ptn  of  water,  add  the  tabmar  height  to  the 
ca«e  subtract  it. 

r  the  meridian  58o  22'  W. ,  0»»  i»  midnight,  12« 
noon  (p.  m.)  and  when  diminished  by  12 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
Jty  Charts  for  this  region,  and 
soundings  given  on  the  chart. 

■  is  noon;  all  hours  leas  than  12 
give  the  times  after  noon;  for 

#,  neM 
equator;  A 
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1                               JULY. 

AUGUST. 

" 

" 

' 

SEPTEMBER. 

Id  Dayof- 
S    W.'Mo. 

Time  and  Heleht  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  Hlfi 
Low  Water. 

rhand 

21:85 
LI 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W.  Mo. 

F 

1 

2t22 
0.1 

9:52 
2.5 

16:04 
0.6 

21:48 
L2 

£ 

M      1 

2:52 
0.0 

10:45 
2.2 

16:02 
LI 

Th     1 

3:50      10:39 
0. 0        1. 9 

16K)6 
0.7 

21:50 
1.7 

.  S 

2 

2:50 
0.] 

10:36 
2.4 

16:38 
0.7 

22:09 
LI 

Tu    2 

8:30 
—0.1 

11:17 
2.1 

16:20 
LO 

21:45 
1.2 

C    f'    2 

4:32      11:04 
0.0        1.8 

16:47 
0.5 

22:42 
1.8 

l^* 

3 

3:19 
0.0 

11:15 
2.8 

17K)8 
0.9 

21:29 
LO 

W     3 

4:09 
0.0 

11:45 
2.0 

16:48 
0.9 

22:00 
L4 

S     3 

5:21      11:38 
0.0        1.8 

17:88 
0.4 

23:45 
1.9 

EM     4 

8:54 
0.0 

11:55 
2.2 

17:27 
LO 

21:86 
LI 

a 

Th    4 

4:52 
0.0 

12:00 
2.0 

17:80 
0.8 

22:52 
L6 

^«i^ 

6:17      12:26 
0.0        1.7 

18:32 
0.3 

^,Tu;   5 

4:82 
0.0 

12:30 
2.1 

17:62 
LO 

22:13 
LI 

F      5 

5:45 
0.0 

12:31 
L9 

18:20 
0.6 

28:56 
L6 

M     5 

0:50       7:17 
1.9        0.0 

13:33 
1.7 

19:30 
0.2 

1     W     6 

1           1 

5:17 
0.1 

18H)7 
2.0 

18:25 
LO 

23:10 
LI 

S  1    6 

6:35 
0.1 

18:15 
1.9 

19:12 
0.6 

.    .    . 

Tu    6 

j 

2:11       8:22 
2.0        0.1 

14:37 
1.7 

20:32  ' 
0.2 

1     Th    7 

0.2 

18:40 
1.9 

19:09 
0.9 

•    ■    • 

»'   7 

1:12 
1.6 

7:88 
0.1 

14:10 
L8 

20:10 
0.4 

iw'  7 

1 

3:30       9:82 
2. 1        0. 1 

15:53 
L6 

21:37 
0.1 

'       F     8 

1 

0:18 
1.2 

7K)2 
0.2 

14:19 
L9 

20:00 
0.7 

N 

M     8 

2:37 
1.7 

8:44 
0.2 

15:12 

L8 

21:10 
0.2 

Th    8 

4:44      10:40 
2.3         0.1 

17:00 
1.7 

22:42 
0.0 

S      9 

1:46 
1.8 

8:05 
0.2 

15:15 
L9 

20:54 
0.5 

Tu:   9 

4:02 
L9 

9:53 
0.1 

16:21 
L8 

22:10 
0.1 

P,F     9 

5:50     11:46 
2.5         0.1 

18:00 
1.8 

23:42 
—0.2 

S  jlO 

8:25 
1.6 

9:18 
0.3 

16:02 
L9 

21:50 
0.3 

W'lO 

1 

5:12 
2.2 

11:00 
0.1 

17:22 

L8 

28:10 
-0.1 

E    S  ilO 

6:50      12:50 
2.7         0.0 

18:58 
L8 

N,M  11 

4:40 
L7 

10:20 
0.2 

16:54 
1.9 

22:44 
0.1 

• 

Th'll 

6:12 
2.4 

12K)6 
0.1 

18:17 
L8 

.    .     . 

§    11 

0:41       7:49 
-0.4        2.8 

13:45 
0.1 

19:52 
1.9 

;      Tu  12 

6:40 
1.9 

11:28 
0.1 

17:48 
L9 

23:37 
0.0 

P 

F    12 

0:03 
-0.3 

7:10 
2.6 

13:07 
0.1 

19:11 
L9 

M  12 

1:40       8:42 
—0.5        2.9 

14:87 
0.0 

20:42 
2.0 

•  W   13 

6:39 
2.2 

12:24 
0.1 

18:37 
L9 

S    13 

0:58 
-0.4 

8:04 

2.8 

14.-02 
0.0 

20:03 
L9 

Tu  13 

2:87       9:35 
—0.6         2.9 

15:26 
0.1 

21:34 
2.1 

Th'l4 

0:28 
—0.2 

7:30 
2.5 

18:22 
0.0 

19:26 
1.9 

E    S  ;14 

1:50 
—0.6 

9:00 
2.9 

14:65 
0.0 

20:55 
1.8 

W  14 

3:81      10:32 
-0.6         2.7 

16:15 
0.2 

22:30 
2.2 

IP    F    15 

1:16 
-0.4 

8:24 
2.7 

14:19 
0.0 

20:14 
1.8 

M   15 

2:43 
—0.6 

9:54 
3.0 

15:48 
0.2 

21:47 
L9 

Th  15 

4:30      11:27 
—0.6        2.5 

17:04 
0.3 

23:26 
2.1 

1  S    16 

2:04 
-0.5 

9:14 
•   2.8 

15:15 
0.1 

21:06 

L8 

Tu  16 

3:89 
—0.6 

10:50 
2.9 

16:41 
0,3 

22:40 
L8 

:)    F    16 

5:27      12:23 
-0.4         2.3 

17:52 

0.4 

IE    S  |17 

2:M 
—0.6 

10.09 
2.9 

16.07 
0.1 

22:00 
L7 

W  17 

4:34 
-0.6 

11:46 

2.8 

17:36 
0.3 

23:41 
1.8 

s    S    17 

0:27       6:81 
2.1     —0.2 

13:21 
2.0 

18:40 
0.4 

iM  18 

8:44 
-0.6 

11:07 
2.9 

17:04 
0.3 

22:55 
1.5 

D  Th|l8 

5:33 
—0.4 

12:47 
2.6 

18:28 
0.4 

'  S    18 

1:27       7:38 
2.2         0.0 

14:18 
L7 

19:80 
0.5 

1>  Tu'l9 

4:87 
—0.6 

12:03 
2.9 

18:02 
0.4 

23:54 

1.5 

F    19 

0:42 
L8 

6:37 
—0.2 

13:47 
2.4 

19:27 
0.5 

M  19 

2:31       8:52 
2.2         0.2 

15:17 
1.6 

20:26 
0.6 

|W  20 

5:32 
-0.4 

18:02 

2.8 

19:00 
0.5 

.    .    . 

s    S    20 

1:50 

L8 

7:45 
—0.1 

14:47 

2.2 

20:24 
0.5 

|Tu  20 

3:37      10:10 
2.2        0.3 

16:12 
L5 

21:20 
0.6 

Th  21 

1 

1:02 
1.5 

6:40 
—0.2 

14K» 
2.6 

20:00 
0.5 

S    21 

2:56 

L9 

8:59 
0.0 

15:47 
2.0 

21:18 
0.5 

iW  21 

4:37      11:26 
2.2         0.4 

17:05 
L4 

22:16 
0.6 

F   22 

2K)9 
1.5 

7:50 
-0.1 

15:07 
2.4 

21:03 
0.6 

|M  22 

1 

4:03 
2.0 

10:16 
0.2 

16:42 

L8 

22:12 
0.5 

Th  22 

5:35      12:25 
2.2         0.6' 

17:52 
L3 

23:06 
0.6 

1 

S    23 

8:19 
1.6 

9:05 
0.1 

16:08 
2.3 

22:01 
0.5 

1  '^^  2^ 

5:05 
2.1 

11:33 
0.3 

17:33 
L7 

23:01 
0.5 

A,  F    23 

6:27      13:06 
2.2         0.6 

18:35 
L8 

23:52 
0.6 

s    S  ,  24 

4:25 
L8 

10:20 
0.1 

17:04 
2.1 

22:52 
0.4 

|W  24 

6:02 
2.2 

12:40 
0.4 

18:20 
L5 

23:50 
0.4 

g    S    24 

7:14      13:30 
2.2         0.7 

19:12 
L8 

M  25 

5:25 
1.9 

11:32 
0.2 

17:57 
L9 

23:37 
0.4 

O  Th  25 

6:56 
2.2 

13:32 
0.5 

19:02 
1.4 

1  S    25 

0:32        7:55 
0.4         2.1 

13:44 
0.9 

19:44 
1.3 

Tu  26 

6:22 
2.1 

12:42 
0.4 

18:42 
1.8 

F    26 

0:30 
0.3 

7:43 
2.3 

14:09 
0.7 

19:40 
1.4 

U  26 

1:10       8:31 
0.4         2.0 

13:62 
0.8 

20:07 
L4 

C  W|27 

1 

0:20 
0.3 

7:15 
2.3 

13:42 
0.5 

19:28 
1.6 

A  1  8    27 

1       1 

1:00 
0.2 

8:28 
2.2 

14:32 
0.9 

20:12 
L4 

Tu27 

1 

1:37       8:56 
0.2         L9 

14:06 
0.7 

20:18  1 

L4| 

Th  28 

0:55 
0.2 

8:05 
2.3 

14:28 
0.6 

20:07 
L4 

E 

§|28 

1:34 
0.2 

9:07 
2.2 

14:47 
0.9 

20:22 
1.2 

|\V  28 

1 

2:14       9:20 
0.2         1.9 

14:29 
0.6 

20:37 
L6 

F   29 

1    ■ 

1:27 
0.2 

8:50 
2.4 

15:06 
0.6 

20:42 
1.3 

M  29 

1 

2:02 
0.1 

9:40 
2.1 

14:5.'> 
0.9 

20:32 
1.2 

iTh  29 

2:52       9:33 
0.1         1.8 

14:59 
0.4 

21:09 
L8 

a:  s  30 

1:58 
0.1 

9:32 
2.4 

15:32 

0.8 

21:07 
L2 

'Tu'sO 

2:34 
0.1 

10:07 
2.0 

15:06 
0.9 

20:49 
L4 

F    30 

3:32        9:50 
0.0         L8 

15:36 
0.3 

21:51  ' 
2.0 

S    31 

2:24 
0.1 

10:10 
2.3 

15:47 
0.9 

21:22 
LO 

W  31 

8:09      10:27      15:32 
0.0         L9         0.7 

th  their  times  on  the  flrs 
ther  it  is  high  or  lowwat 
jly  the  datum  of  soundii 
'pth  of  water,  add  the  ta 
case  subtract  It. 
or  the  meridian  5SP22'Y 
temoon  (p.  m.)  and  whe 

quar.;  E,  moon  on  the  e 

21:06 
1.6 

1 

1 

UI 

.12 
in 

i«5 

Thetld 
imparls 
nnUean 
Uch  ill  1. 
ileesam 

ThetlB 

are  In  tli 

stance,  1 

•.ne 

luator;  A 

es  are  placed  in  the  order  of  oc< 
on  of  consecutive  heights  will  ii 
Low  Water  Springs,  which  is 
1  feet  beltjw  mean  sea  level.    T 
Inns  (— )  sign  is  before  the  heigl 
ne  used  is  Buenos  Ayres  Mean.  1 
le  forenoon  (a.  m.),  all  greater  a 
5:47  Is  8:47  p.  m. 

wmoon;  "}),  1st  quar.;  O.  full  n 
,  P,  moon  in  apogee  or  perigee. 

;un 
adi< 
ipp 

Ofil 

at, 

<0C£ 

ire 

100 

rence,  wl 
3ate  whe 
roximat( 
id  the  dc 
In  which 
il  Civil,  f 
In  the  afl 

a;  (C,  8d 
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n  dimii 

quator; 

ad  heighte  on  the  second  line  of  each  day: 
e  heigTit««.  in  feet  and  tenths,  are  reckoned 
the  Admiralty  Charts  for  this  region,  and 
eight  to  the  soundings  given  on  the  chart. 

midnight,  12«>  is  noon;  all  hours  less  than 
[ilshed  oy  12  give  the  times  after  noon;  for 

N,  S,  moon  farthest  north  or  south  of  the 
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OCTC 

)BER. 

d  Height  of  High  and 
Low  Water. 

~~" 

NOVE 
Time  an 

MBER. 

fh  and 

~ 

DECEMBER. 

1 

1 

Dayof— '     . 

1  Time  an 

S 

Day  of— 

dHeiffhtofHi« 
Low  water. 

c  Day  of— 

Time  and  Height  of  High  and  < 
Low  Water.                1 

W.'Mo.I 

W. 

Mo. 

8 

-w. 

Ma 

n'   S        1           4:18 
1              ,                  0.0 

10:22 
1.7 

16:20 
0.2 

22:39 
2.1 

Tu 

1 

6.62 
0.1 

11:28 
1.4 

17:86 
-0.1 

Th 

1 

0:40 
2.6 

6:46 
0.4 

1222 
L2 

18:16 
—0.1 

<C     S       2          5:06 

1                  0.0 

11:00 
1.7 

17:07 
0.1 

•23:36 
2.2 

W 

2 

0:37 
2.6 

6:62 
0.2 

12:34 
1.3 

18:32 
—0.1 

E 
P 

F      2 

1:46 
2.6 

7:60 
0.4 

13:42 
1.2 

19:22 
—0.1 

,  M      8          6:01 
1         00 

11:51 
1.6 

18:00 
0.1 

Th 

3 

1:48 
2.4 

7:59 
0.2 

13:50 
1.3 

19:35 
0.0 

S      3 

2:54 
2.6 

8:56 
0.4 

15:08 
1.2 

20:32 
0.0 

Tu     4          0:38 

i       1        ■                  2-2 

7:02 
0.1 

12:57 
1.5 

19:00 
0.1 

E 

F     4 

1 

8K)2 

2.4 

9:08 
0.3 

15:17 
1.3 

20:44 
—0.1 

S      4 

4:00 
2.5 

10:02 
0.4 

16:20 

1.4 

21:47 
0.0 

1        ^      '           ^ 

8:09 
0.1 

14:08 
1.4 

20:02 
0.1 

P 1  S      5 

4:11 
2.6 

10:14 
0.3 

16:32 
1.5 

22:00 
0.0 

|M     5 

6O0 
2.5 

11:04 
0.3 

17:24 
1.7 

23:00 
0.0 

,Th     6          3:09 

9:17 
0.2 

15:29 
1.5 

21:11 
0.1 

'  Si    6 

1      ' 

5:17 
2.6 

11:15 
0.2 

17:32 
1.7 

23:10 
—0.1 

•  Tu    6 

2.4 

11:54 
0.2 

18.-22 
L9 

.     .    . 

^^       '           1^ 

10:26 
0.1 

16:44 
1.6 

22:17 
-0.1 

•  jM     7 

6:16 
2.6 

12:12 
0.1 

18:33 
1.9 

,\V,    7 

1 

0:09 
—0.1 

*i^3 

12:38 
0.1 

19:17 
2.2 

PS       8.        5:33 
E                          2.6 

11.32 
0.1 

17:47 
1.7 

23:22 
—0.2 

Tu    8 

0:17 
-0.1 

7:10 
2.6 

13:02 
0.0 

19:23 
2.1 

S  Th    8 

1:12 
-0.1 

7:47 
2.2 

13ia 
0.0 

20K)8 
2.3 

•  ,S     9        «:^ 

12:82 
0.1 

18:44 
1.9 

W     9 

1:20 
-0,3 

8:02 
2.5 

13:48 
0.0 

20:20 
2.3 

\F     9 

1 

2:11 
-0.1 

8:33 
2.0 

14:02 
0.0 

20:59 
2.5 

M'lOi     ^% 

7:27 
2.8 

18:24 
0.1 

19:40 
2.1 

S|Th  10 

2:17 
-0.3- 

8:56 
2.3 

14:32 
0.0 

21:11 
2.5 

S    10 

3:10 
0.1 

9:18 
1.8 

14:38 
0.0 

21:48 
2,6 

1     ,'^,"      Jo'fJ 

8:22 
2.S 

14:12 
0.0 

20:32 
2.2 

F   11 

3:15 
-0.2 

9:45 
2.1 

15:10 
0.1 

2202 
2.5 

S    11 

4:05 
0.2 

10:02 
L6 

15:14 
0.0 

22:38 
2.6 

1      iW   12!         2:27 
1                       -0.4 

9:17 
2.6 

14:59 
0.1 

21:22 
2.8 

i  8    12 

4:12 
-0.1 

10:83 

1.8 

15:49 
0.1 

22:55 
2. 6 

|M    12 

4:57 
0.4 

10:43 
1.3 

15:48 
0.1 

23:27 

2.6 

Th'  13  ;         3:22 
'                     — 0.6 

10:10 
2.4 

15:42 
0.1 

22:16 
2.4 

!  S.  13 

5:09 
0.1 

11:21 
1.6 

16:26 
0.1 

23:47 
2.6 

Tu  13 

5:48 
0.6 

11:27 
1.2 

16:25 
0.1 

S  ,  F    14          4:20 
1                      —0.4 

11:02 
2.2 

16:27 
0.2 

23:10 
2.4 

})   M    14 

6:09 
0.3 

.12:10 
L3 

17KW 
0.2 

JW14 

0:16 
2.4 

6:32 
0.7 

12.09 
1.0 

17.02 
0.1 

'  S    15        ^^ 

1                            -0.2 

11:56 
L9 

17:10 
0.3 

Tu  15 

0:48 
2.4 

7:12 
0.5 

12:56 
1.1 

17:44 
0.4 

E  Th  15 

1:07 
2.3 

7:14 
0.8 

12:37 
1.0 

17:46 
0.2 

b 

S'16i         0K)7 

6:21 
0.1 

12:47 
1.6 

17:52 
0.4 

W  16 

1:37 
2.4 

8:10 
0.7 

13:51 
1.0 

18:29 
0.4 

F    16 

1:55 
2.2 

7:52 
0.9 

12:67 
LO 

18:34 
0.3 

M17        .04 

7:27 
0.2 

13:44 
L4 

18:37 
0.4 

A  Th  17 

2:34 
2.2 

9:12 
0.8 

14:49 
1.0 

19:20 
0.5 

S    17 

2:42 
2.0 
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0.5 
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0.5 
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0.6 
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14:40 
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1 

2:22 

4.8 

8:48 
0.3 

14:69 
4.0 

20:62 

0.8 
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Time  and  Height  of  High  and 
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4.2 

f'27 

1 

1:85 
-0.2 

7:48 
4.5 

14:17 
-0.3 

20:22 

3.8 

8    M   27 

O        1 

2:45 
0.0 

902 
4.7 

16:48 
-0.1 

21:41  : 
8.8  i 

Th 

28 

2:01 
-0.3 

8:12 
4.4 

14:27 
-0.5 

20:37 
4.3 

.  S    28 

'       1 

2:22 
-0.2 

8:84 
4.7 

1506 
—0.4 

21:07 
3.7 

Tu  28 

i 

8:25 
0.1 

9:46 
4.7 

16.-27 
-0.1 

22:22 
8.8 

C    F 

29 

2:45 
-0.4 

8:59 
4.7 

15:17 
-0.7 

21:23 
4.2 

Oj  S   29 

3:06 
—0.2 

9:18 
4.8 

15:62 
-0.4 

21:52 
3.6 

W  29 

406 
0.2 

10:26 
4.6 

1706 
-0.1 

2B02 
8.2 

8 

1     i 

30 

3:27 
-0.4 

9:40 
4.8 

16:02 
-0.7 

22.08 
4.0 

S    M   30 

3:45 
0.0 

10:02 

4.8 

16:38 
-0.3 

22:38 
3.4 

Th30 

4:42 
0.4 

1105 
4.4 

17:46 
0.1 

2S:42 
8.1 

'  TU;  31 

1      1 

4:22 
0.2 

10:45 
4.6 

17:22 
-0.2 

23:22 
3.2 

1 

Thetid 
acomparis 
from  Mean 
which  ia  2. 
unless  am 

The  til 
are  in  the 
instance,  1 

•,neM 
equator;  A 

Lea  are  placed  in  the  order  of  oocurrenoe,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximate 
0  feet  below  mean  sea  level.    To  find  the  di 
Inus  (- )  sign  is  before  the  height,  in  which 
ae  naed  is  Valparaiso  Mean  Local  Civil  for 
forenoon  (a.  m.),  all  greater  aie  in  the  aftc 
6:47  is  8:47  p.  m. 

T  moon;  }),  1st  quar.;  Oi  <ull  moon;  (C,  8d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.   The  heights,  in 

spth  of  water,  add  the  Ubular  height  to  the 
case  subtract  it. 

the  meridian  7V>  88'  W.;  0i>  is  midnight,  12^ 
moon  (p.  m.)  and  when  diminished  by  12  i 

m  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

is  noon;  aU  hours  less  than  12 
gilve  the  times  after  noon;  for 

farthest  north  or  aonth  of  the 
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JU 
Time  an 

LY. 

: 

AUGUST. 

SEPTEMBER.                           j 

Time  and  Height  of  High  and 
Low  water. 

c 
c 

Day  of— 

W.  iMo. 

d  Height  of  High  and 
Low  water. 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 
5 

S 

Day of— 
W.  Mo. 

i 

W. 

Mo. 

1 

f|  1 

6:20 
0.6 

11:48 
4.1 

18:22 
0.2 

•    •    • 

£ 

M 

1 

0:20 
3.2 

6:06 
0.8 

12,S0 
3.6 

18:54 
0.4 

Th 

1 

0:57 
3.3 

7:08 
0.7 

13:18 
3.1 

19:23 
0.8 

'S,    2 

0:22 
8.0 

5:59 
0.9 

12:22 
3.9 

19:00 
0.3 

Tu 

2 

0:56 
8.2 

6:52 
0.9 

18:10 
3.3 

19:26 
0.6 

c 

F 

2 

1:46 
3.3 

8:10 
0.9 

14:10 
2.9 

20:17 
LO 

A,  sl    3 

1:04 
2.9 

6:36 
LI 

13:07 
3.5 

19:89 
0.4 

W 

3 

1:42 
3.1 

7:40 
LO 

13:50 
8.0 

20:06 
0.6 

' 

S      3 

2:49 
3.2 

9:23 
0.9 

15:22 
•2,7 

21:23 
LI 

E   M     4 

1:46 
2.9 

7:26 
L2 

13:48 
3.3 

20:22 
0.6 

c 

Th     4 

2:33 
3.1 

8:36 
LI 

14:44 
2.9 

20:5ti 
0.9 

N 

S      4 

1 

4:00 
3.3 

10:43 
0.9 

16:46 
2.7 

22:44 
0.9 

,(LTu|    5 

2:84 
2.9 

8:26 
L3 

14:38 
8.0 

21.-06 
0.7 

F     5 

8:32 
3.2 

9:52 
LI 

15:56 

2.8 

22:14 
0.9 

M 

5 

5:10 
8.6 

11:51 
0.6 

17:67 
3.0 

23:54 
0.7 

1      W     6 

3:29 
8.0 

9:88 
L8 

15:84 
2.9 

21:63 
0.8 

S 

6 

4:36 
8.3 

11:11 
1.0 

17:09 
2.8 

28:14 
0.8 

Tu 

6 

6:14 
4.0 

12:52 
0.4 

19:00 
3.3 

SThI    7 

4:28 
8,1 

'  10:36 
L2 

16:87 
2.8 

22:62 
0.8 

8 

7 

5:42 
3.6 

12:20 
0.7 

18:17 
2.9 

W 

7 

0:54 
0.3 

7:10 
4.3 

13:44 
—0.1 

19:52 
8.7 

1       F     8 

5:22 
8.3 

11:47 
0.9 

17:43 
2.9 

23:48 
0.7 

N 

M'    8 

0:17 
0.6 

6:41 
4.0 

.18:20 
0.3 

19:20 
3.2 

Th    8 

1:50 
—0.1 

8:02 
4.7 

14:80 
—0.4 

20:87 
4.1 

•  Si    9 

1 

6:15 
3.6 

12:47 
0.6 

18:42 
3.0 

:  :  ; 

Tu    9 

1:14 
0.3 

7:33 
4.4 

14:10 
—0.1 

20:12 
3.4 

P 

• 

F;    9 

2:87 
-0.4 

8:50 
4.8. 

l.'>:14 
—0.6 

21:22 
4.8 

S    10 

0:46 
0.6 

7:07 
4.0 

13:40 
0.8 

19:87 
8.2 

W  10 

2:04 
0.0 

8:28 
4.7 

14:57 
-0.4 

20:56 
3.7 

£ 

S    10 

827 
—0.7 

9:38 
4.9 

l.=»:55 
-0.7 

22:04. 
4.4 

N   M   11 

1 

1:86 
0.8 

7:56 
4.4 

14:30 
0.0 

20:27 
3.3 

• 

Thill 

2:63 
"^.•2 

9:10 
5.0 

15:40 
-0.6 

21:42 
3.9 

S   11 

4:12 
—0.7 

10:24 

4.8 

16:37 
-0.7 

22:60 
4.6 

Tu  12 

2:20 
0.2 

8:42 

4.7 

15:17 
—0.3 

21:15 
3.5 

P 

F   12 

1 

3:40 
-0.4 

9:66 
6.1 

16:28 
-0.7 

22:27 
4.1 

M   12 

4:59 
-0.6 

11:11 
4.6 

17:20 
-0.5 

23:34 
4.4 

•  W  13 

3.'0& 
0.0 

9:27 
4.9 

16:02 
-0.5 

22:02 
3.6 

S    13 

4:26 
-0.4 

10:42 
6.0 

17:08 
-0.7 

23:12 

4.1 

Tu  13 

5:44 
-0.5 

11:57 
4.3 

is:m 

-0.2 

|P,Th'l4 

8:61 
0.0 

10:15 
5.0 

16:47 
—0.6 

22:48 
3.7 

E 

S    14 

5:13 
-0.4 

11:30 

4.8 

17:47 
-0.5 

28:59 
4.1 

W  14 

0:18 
4.2 

6:38 
-0.2 

12:48 
3.8 

18:62 
0.2 

'     1  F  '15 

4:88 
0.0 

11:00 
4.9 

17:80 
-0.6 

23:86 
3.7 

M   15 

6:06 
—0.2 

12:20 
4.4 

18:83 
-0.3 

.    .    . 

Th  15 

1:08 
4.0 

7:37 
0.1 

18:48 
3.4 

19:46 
0.6 

S    16 

6:27 
0.0 

11:47 
4.7 

18:17 
-0.5 

Tu  16 

0:47 
4.0 

6:57 
0.0 

13:10 
4.0 

19:20 
0.0 

1> 

F   16 

2:07 
3.8 

8:43 
0.5 

14:50 
3.0 

20:47 
0.8 

£ 

S    17 

0:26 
3.7 

6:20 
0.1 

12:40 
4.4 

19:04 
-0.3 

3) 

W  17 

1 

1:40 
3.9 

7:54 
0.2 

14:07 
8.6 

20:16 
0.3 

S 

S    17 

8:11 
3.6 

10:00 
0.7 

16:07 
2.8 

22K)0 
0.9 

. 

M   18 

1:16 
3.7 

7:17 
0.8 

18:32 
3.9 

19:58 
-0.1 

Th  18 

2:37 
8.7 

9:04 
0.5 

16:10 
3.2 

21:16 
0.6 

S    18 

4:20 
8.5 

11:18 
0.8 

17:25 
2.8 

23:10 
0.8 

D  Tu |l9 

2:10 
8.6 

8:20 
0.4 

14:82 
8.8 

20:46 
0.2 

F   19 

3:42 
8.7 

10:22 
0.7 

16:24 
3.0 

22.-24 
0.7 

M   19 

5:25 
3.6 

12:25 
0.6 

18:32 
2.9 

W  20 

1 

8:10 
8.7 

9:29 
0.5 

15:35 
8.4 

21:46 
0.4 

s 

S    20 

4:50 
3.7 

11:43 
0.7 

17:42 
2.9 

23:32 
0.6 

Tu20 

0:14 
0.6 

6:24 
3,7 

13:16 
0.5 

19:20 
8.1 

Th  21 

4:12 
8.7 

10:43 
0.6 

16:44 
3.2 

22:50 
0.4 

§   21 

1 

5:54 

3.8 

12:52 

0.6 

18:60 
3.0 

W  21 

1:08 
0.5 

7:14 
3.8 

18:57 
0.8 

20:00 
8.8 

F   22 

5:17 
8.8 

11:59 
0.6 

17:56 
8.0 

•23:54 
0.4 

M   22 

0:33 
0.6 

6:50 
4.0 

13:47 
0.4 

19:43 
8.1 

Th  22 

1:53 
0.3 

7:{)9 
4.0 

14:81 
0.1 

20:38 
3.6 

'     .  S    23 

6:17 
4,1 

18:07 
0.4 

19.02 
3.1 

Tu  23 

1:27 
0.3 

7:40 
4.2 

14:88 
0.2 

20:80 
3.3 

A 

F   23 

2.83 
0.2 

8:41 
4.0 

lb:02 
0.0 

21:09 
8.7 

|si  8;24 
1 

0:60 
0.8 

7:10 
4.8 

14:02 
0.3 

20:00 
8.2 

Wi24 

1 

2:12 
0.2 

8:23 
4.3 

15K» 
0.1 

21:07 
8.4 

2 

•S    24 

8:10 
0.1 

9:20 
4.0 

15:32 
0.0 

21:41 

8.8  1 

Im  25 

1:41 
0.1 

8:00 
4.4 

14:50 
0.1 

'20:47 
3.2 

o 

Th  25 

2:54 
0.1 

9:a5 
4.3 

15:88 
0.0 

21:40 
3.5 

8   25 

3:44 
0.1 

9:52 
4.0 

16:01 
0.1 

22:10 

8.8  I 

Tu  26 

2:27 
0.1 

8:44 
4.5 

15:32 
0.0 

21:28 
8.3 

A 

F   26 

8:82 
0.1 

9:40 
4.3 

16:10 
0.0 

22:12 
3.5 

M   26 

i 

4:18 
0.1 

10-.23 
3.8 

16:82 
0.1 

22:41 
8.8 

G 

W  27 

8:10 
0.1 

9:27 
4.6 

16:08 
0.0 

22:06 
3.3 

8  ;27 

4:06 
0.2 

10:18 
4.2 

16-.87 
0.0 

22:44 
3.6 

Tu  27 

4:50 
0.1 

10:69 
3.7 

17:01 
0.3 

28:12 
3,7 

Th|28 

3:60 
0.2 

10:06 
4.5 

16:42 
0.0 

22:41 
3.3 

E 

» 

28 

4:37 
0.3 

10:52 
4.0 

17:06 
0.1 

•23:12 
3.5 

W  28 

5:23 
0.3 

11:31 
3.5 

17:80 
0.5 

28:47 
8.6 

F|29 

4:26 
0.8 

10:41 
4.8 

17:16 
0.0 

23:14 
3.2 

M 

29 

5:10 
0.6 

11:24 
3.8 

17:35 
0.2 

28:42 
3.5 

Th  29 

6:05 
0.4 

12:10 
3.8 

18:05 
0.6 

.    .    .  1 

A 

8    30 

4:58 
0.6 

11:17 
4.1 

17:46 
0.1 

28:47 
3.2 

Tu  30 

6:47 
0.6 

11:59 
8.5 

18:06 
0.4 

F    30 

0:28 
3.5 

6:56 
0.6 

12:54 
3.1 

18:45 
0.9 

S   31 

5:82 
0.7 

11:52 
8.9 

18:18 
0.2 

.     .    . 

W '  31 

0:16 
3.5 

6:22 
0.6 

12:35 
3.3 

18:42 

o.r. 

1 

1 

tThe  tl^ 

1  a  oomparlB 

from  Mean 

U  2.0  feet  I 

minoB  (— ) 

Tbetii 

'  are  In  the 

instance,! 

•,ne¥ 

equator;  A 

les  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximately 
lelow  mean  sea  level.    To  find  the  depth  of  i 
sign  is  before  the  height,  in  which  case  sub 
ne  used  is  Valparaiso  Mean  Local  Civil  for 
forenoon  (a.  m.),  all  greater  are  in  the  afl 
6:47  is  8.47  p.m. 

T  moon;  ^.  1st  quar.:  Q,  full  moon;  (^,  8d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  heights,  ii 
tbe  datum  of  soundings  on  the  Admiralty  CI 
^ater,  add  the  tabular  height  to  the  soundin 
tract  it. 

the  meridian  71°  88'  W. ;  0»»  is  midnight,  12»« 
^moon  (p.  m.)  and  when  diminished  by  12 

quar.;  £,  moon  on  the  equator;  N,  S,  mooi 

m  the  second  line  of  each  day: 
a.  feet  and  tenths^  are  reckoned 
iarts  for  this  region,  and  which 
gs  given  on  the  chart,  unless  a 

is  noon;  all  hours  less  than  12 
give  the  times  after  noon;  for 

I  farthest  north  or  south  of  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER.                         , 

X 

Day of— 

Time  an 

d  Height  of  UlgbiLE^d 

S 

Dayof- 

Time  and  Height  of  Rig 
LowWater. 

'h  and 
22:00 

i 

E 

Day  of— 
W.  Mo. 

ThI    1 

Time  and  Height  of  High  and  i 
Low  Water.               1 

1 

w. 

Mf>. 

W.  Mo. 

N 

s 

1 

1:18 

7:64 

13:60 

19:37 

Tu     1 

3.-06 

9:61 

16:06 

3:52 

10:20 

16:40 

22:52 

3.4 

0.7 

2.9 

1.0 

1 

3.6 

0.4 

3.0 

0.9 

3.6 

0.3 

8.5 

0.6 

<L 

8 

2 

2:20 

9:03 

15:04 

20:52 

W 

2 

4.16 

10:66 

17:14 

23:16 

P 

F      2 

5.-00 

11:16 

17:87 

23:56  1 

3.4 

0.7 

2.8 

1.1 

3.6 

0.3 

3.3 

0.6 

3.6 

0.2 

8.8 

0.3 

M 

3 

3:30 

10:18 

16:27 

22:20 

Th 

3 

5:24 

11:51 

18:08 

S      3 

6:02 

12:14 

18:30 

3.4 

0.7 

2.8 

1.0 

3.8 

0.1 

3.7 

3.6 

0.1 

4.1 

Tu 

4 

4:42 

11-25 

17:37 

23:^ 

E 

F  ;   4 

0:20 

6:27 

12:42 

18:67 

S      4 

0:56 

7:00 

18:06 

19:22  1 

3.6 

0.5 

3.1 

0.7 

1 

0.3 

3.9 

0.0 

4.0 

1 

0.0 

8.7 

-0.1 

4.5 

W 

5 

6:47 

12:24 

18:36 

P 

S  1   5 

1:12 

7:21 

13:32 

19:46 

M'    5 

1:61 

7:N> 

18:65 

20:10  1 

3.9 

0.2 

3.5 

-0.1 

4.1 

—0.2 

4.4 

—0.2 

8.7 

—0.2 

4.7 

Th.    6 

0:40 

6:48 

13:15 

19:26 

S      6 

2:02 

8:12 

14:20 

20:31 

• 

Tu     6 

2:42 

8:47 

14:42 

20:66 

0.2 

3.2 

—0.1 

3.9 

-0.5 

4.2 

-0.3 

4.7 

-0.4 

.3.7 

-0.2 

4.9  i 

F       7 

1:32 

7:42 

14:02 

20:12 

• 

m|    7 

2:52 

9:00 

15:06 

21:16 

W     7 

3:31 

9:34 

16:24 

21:42 

—0.2 

4.4 

—0.4 

4.3 

1 

-0.6 

4.2 

—0.4 

4.9 

-0.5 

3.6 

-0.1 

4.9 

P    S  1    8 

2  22 

8:32 

14:47 

20:.56 

Tu    8 

•  3:41 

9:47 

15:44 

21:59 

S 

Th     8 

4:17 

10:20 

16:05 

22:27 

Eli 

-0.5 

4.6 

—0.5 

4.5 

—0.7 

4.0 

—0.3 

4.9 

-0.4 

3.5 

0.0 

4.8 

•    IS      9 

3:10 

9:20 

15:30 

21:42 

W     9 

4:30 

10:33 

16:26 

22:43 

F  ,    9 

5:04 

11K)5 

16:47 

23:10 

-0.7 

4.6 

—0.6 

4.7 

-0.6 

3.8 

-0.1 

4.8 

1 

-0.3 

8.3 

0.3 

4.6 

M  1 10 

3:52 

10:06 

16:11 

22:28 

S 

Th  10 

5:17 

11:21 

17:10 

23:31 

8    10 

5:62 

11:50 

17:29 

•28.54 

—0.8 

4.6 

—0.5 

4.7 

—0.5 

3.6 

0.2 

4.6 

—0.2 

3.2 

0.5 

4.3 

Tu'll 

4:44 

10:51 

16:51 

23:07 

F    11 

6:07 

12:10 

17:52 

s  n 

6:35 

12:88 

18:15 

-0.7 

4.3 

—0.2 

4.7 

—0.2 

3.3 

0.5 

0.0 

3.0 

0.8 

W'l2 

5:31 

11:36 

17:33 

23:62 

8    12 

0:18 

7:01 

13:03 

18:42 

M    12 

0:89 

7:21 

13:30 

19K)5 

-0.6 

3.9 

0.1 

4.5 

4.3 

0.1 

3.0 

0.8 

4.0 

0.3 

2.9 

1.0 

Th  13 

6:22 

12:27 

18:21 

8    13 

1:10 

7:55 

14:03 

19:38 

Tu   13 

1:26 

8:10 

14:24 

20:00 

—0.3 

3.5 

0.4 

4.0 

0.3 

2.8 

1.0 

3.7 

0.4 

2.8 

1.2 

s 

F    14 

0:42 

7:20 

13:2:J 

19:14 

3) 

M   14 

2:02 

8:62 

15:10 

20:46 

]' 

W   14 

2:18 

9:00 

15:20 

21:05 

4.2 

0.1 

3.1 

0.7 

3.6 

0.6 

2.7 

1.2 

A 

1 

3.4 

0.6 

2.8 

1.3 

S  1 15 

1:37 

8:22 

14:29 

20:12 

Tu  15 

3:00 

9:50 

16:16 

22:00 

E 

Th'l5 

?:14 

9:47 

16:14 

22:15 

3.9 

0.4 

2.9 

1.0 

3.4 

0.6 

2.8 

1.2 

3.1 

0.7 

2.9 

1.3 

}) 

8    16 

2:37 

9:29 

15:43 

21:28 

W   16 

4:04 

10:44 

17:15 

23:11 

F  '  16 

4:11 

10:34 

17K)6 

23:-22 

3.6 

0.6 

2.7 

1.0 

3.2 

0.6 

2.9 

1.1 

1 

3.0 

0.8 

8.1 

1.4 

M  j  17 

3:42 

10:40 

16:58 

22:42 

A 

Th  17 

5:08 

11:37 

18:02 

8' 17 

5:10 

11:23 

17:52 

3.4 

0.7 

2.8 

1.0 

3.2 

0.6 

8.1 

2.9 

0.7 

3.3 

Tu  18 

4:48 

11:40 

18:01 

23:50 

E 

F    18 

0:08 

6:03 

12:20 

18:42 

S    18 

0:17 

6:02 

12:11 

18:37 

1 

3.4 

0.6 

3.0 

0.9 

1.0 

3.2 

0.6 

3.4 

1 

1.0 

2.9 

0.6 

3.5 

\V   19 

6:50 

12:30 

18:46 

S    19 

0:58 

6:52 

13:00 

19:20 

M    19 

1:06 

6:47 

13:01 

19:22 

1 

3.4 

0.5 

3.2 

0.7 

3.2 

0.6 

3.6 

1 

0.7 

3.0 

0.5 

3.S 

A 

Th  20 

0:44 

6:45 

13:12 

19:26 

§    20 

1:37 

7:33 

13:42 

19:.55 

Tu  20 

1:52 

7:44 

13:46 

20:03 

0.7 

3.5 

0.3 

3.4 

0.5 

3.3 

0.4 

3.8 

0.6 

3.1 

0.4 

4.1 

E 

F    21 

1:30 

7:32 

13:49 

20:00 

M   21 

2:17 

8:16 

14:20 

20-32 

W   21 

2:34 

8:28 

14:24 

20:46 

0.5 

3.6 

0.3 

3.6 

0.3 

3.4 

0.3 

4.0 

0.2 

3.2 

0.3 

4.4 

S    22 

2:10 

8:12 

14:22 

20:33 

o 

Tu  22 

2:65 

8:54 

14:62 

21-08 

c 

Th  22 

3:17 

9:13 

15:02 

21:27 

0.3 

3.7 

0.2 

3.7 

0.1 

3.4 

0.3 

4.2 

N 

0.0 

3.3 

0.3 

4.6 

S    23 

2:46 

8:48 

14:56 

21:10 

W   23 

3:33 

9:33 

15-25 

21 :47 

F    23 

4KX) 

9:67 

15:42 

22:10 

0.2 

3.7 

0.2 

3.9 

0.0 

3.4 

6.3 

4.3 

—0.2 

3.4 

0.3 

4.6 

''^ 

M    24 

3:19 
0.1 

9:22 
3.7 

15:27 
0.2 

21:40 
4.0 

Th  24 

1 

4:16 
-0.1 

10:12 
3.4 

15:58 
0.4 

22:27 
4.3 

8    24 

4:44 
-0.3 

10:40 
3.4 

16:25 
0.8 

22:54 
4.6 

Tu  25 

3:53 
0.0 

9:58 
3.7 

15:.>5 
0.3 

22:12 
4.0 

N 

F    25 

4:57 
—0.2 

10:54 
3.3 

16:36 
0.5 

23:10 
4.3 

S    25 

5:28 
-0.4 

11:27 
3.4 

17:09 
0.4 

23:40 

4.5 

W   26 

4:30 
0.0 

10:3-2 
3.5 

16:25 
0.4 

22:47 
4.0 

S    26 

5:45 
-0.1 

11:40 
3.2 

17:15 
0.6 

23:5-5 
4.2 

M  !  26 

6:15 
-0.3 

12:16 
3.4 

18:01 
0.5 

Th  27 

5:12 

11:10 

16:57 

23:25 

S    27 

6-33 

12:31 

18*05 

I-  'Tu  27 

0:30 

7KM 

18:10 

19:00 

i 

0.0 

3.4 

0.5 

3.9 

-0.1 

3.1 

6.8 

r 

4.3 

—0.2 

8.4 

0.6 

F  ,28 

6:56 
0.1 

11:52 
3.2 

17:32 
0.7 

U   28 

1 

0:45 
4.0 

7:25 
0.0 

13:27 
3.1 

19:a5 
0.9 

'W   28 

1       1 

152 
4.1 

7:54 
0.0 

14«6 
3.4 

20:04 
0.6 

X 

S    29 

0:10 
3.8 

6:46 
0.2 

12:41 
3.1 

18:18 
0.8 

Tu  29 

1:42 
3.9 

8:22 
0.1 

14:31 
3.1 

20:19 
0.9 

E 

Th  29 

2:21 
3.8 

8:48 
0.1 

15K)5 
3.5 

21:16 
0.6 

1  S    30 

1:02 
3.7 

7:42 
0.3 

13:40 
2.9 

19:16 
1.0 

iC 

W ;  30 

2:44 
3.7 

9:20 
0.2 

15:37 
3.2 

21:38 
0.8 

F  '  30 

3:27 
3.5 

9:44 
0.3 

16:07 
8.6 

22.25 
0.6 

X|M   31 

,       1 

2:00 

8:44 

14:51 

20:32 

8  I3I 

4:32 

10:48 

17:08 

28:37 

3.6 

0.4 

2.9 

1.1 

i 

_ 

i 

3.4 

0.8 

3,8 

0.5 

The  tides  are  placed  in  the  order  of  orcurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  pach  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  Tiie  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Chart*  for  this  region,  and  which 
is  2.0  feet  below  mean  sea  level.  To  find  tne  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unlese  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Valparaiso  Mean  Local  Civil  for  the  meridian  71°  38'  W.;  0»«  is  midnight,  12«»  is  noon;  all  hours  Ie»  than  12  I 
are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminishes  by  12  give  the  times  after  noon:  for 
instance,  15:47  is  3:47  p.  m. 

#.  new  moon;  }),  1st  quar.;  O.  ^^^  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH 

1 



jc   Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

c  Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

TkmMmdHt%iitaJHi| 
Lttw  Water. 

1  .  W.  Mo. 

S|W. 

Mo. 

W.  Mo. 

1    ; 

F      1 

1:10 
•    14.5 

7:37 
LO 

18:45 
14.5 

19:57 
1.6 

?M 

1 

2:36 
15.8 

9:00 
—0.5 

15:08 
16.2 

21:22 
0.0 

P 

o 

Tu 

1 

2:21 
15.5 

8:39 
-0.2 

14:50 
16.2 

21:04 
—0.1 

'N'    S      2 

2:08 
15.3 

8:29 
0.1 

14:37 
15.4 

20:47 
0.8 

Tu 

' 

3:27 
16.5 

9:48 
—1.1 

15:57 
16.9 

22:10 
-0.6 

W 

2 

3:12 
16.5 

9:28 
-0.9 

15:87 
17.0 

21:54 
— LO 

OS      3 

2:52 
16.0 

9:17 
—0.7 

15:25 
,    16.2 

21:37 
O.l 

W 

3 

4:15 
17.0 

10:35 
—1.4 

16:48 
17.2 

22:58 
-0.8 

E 

Th!    3 

4:00 
17.0 

10:15 
—1.4  . 

16:24 
17.5 

22:40 

—1.3   ; 

P    M     4 

3:40 
16.5 

10:04 
—LI 

16:12 
16.7 

22:-25 
—0.2 

E  Th 

4 

5:03 
17.0 

11:21 
— L3 

17:28 
17.2 

23:46 
-0.7 

F     4 

4:47 
17.2 

11:02 
— L4 

17:08 
17.5 

23:27 
-LI 

Tu    5 

4:30 
16.7 

10:51 
— L2 

17:00 
16.9 

23:14 
—0.3 

'  F 

5 

5:50 
16.6 

12:08 
— L2 

18:16 

17.8 

S      5 

5:32 
16.9 

11:47 
—0.9 

17:54 
17.0 

W     6 

5:17 
IJ.G 

11:39 
-1.0 

17:46 
16.7 

S      6 

0:35 
—0.2 

6:87 
15.9 

12:56 
0.0 

19K)3 
16.1 

S      6 

0:13 
-0.6 

6:17 
16.1 

12:34 
0.0 

18:40 
16.1 

Th    7 

0:03 
0.0 

6:05 
16.2 

12:27 
—0.2 

18:87 
16.3 

S      7 

1:25 
0.5 

7:27 
15.0 

13:47 
LI 

19:55 
15.1 

M     7 

1:02 
0.2 

7:04 
15.0 

13:22 
L2 

19:27  1 
15.0  . 

y    F     S 

0:55 
0.5 

6:55 
15.5 

13:17 
-0.5 

19:26 
15.6 

CM     8 

2:18 
1.5 

8:20 
13.9 

14:40 
2.3 

20:4« 
14.1 

c 

Tu    8 

1:52 
1.4 

7:54 
13.9 

14:12 
2.5 

20:20 
13.9! 

C    S      9 

1:50 
LI 

7:48 
14.5 

14:10 
1.4 

20:19 
14.9 

Tu    9 

3:16 
2.4 

9:20 
12.9 

15:40 
8.2 

21:50 
13.1 

s 

W     9 

2:45 
2.5 

8:.tO 
12.8 

15:12 
3.5 

21:20 
12.7 

H    10 

2:45 
L8 

8:47 
13.6 

15:06 
2.3 

21:18 
14.1 

\V   10 

4:18 
3.1 

10:30 
12.1 

16:46 
4.1 

23:00 
12.5 

Th  10 

3:47 
3.4 

9:.i7 

n.9 

16:17 
4.3 

22:27 
12.1 

M   11 

3:46 
2.4 

9:52 
12.9 

16:08 
3.0 

22:21 
18.5 

s  Th 

11 

5:25 
3.4 

11:45 

n.9 

17:53 
4.0 

F    11 

4:.>4 
3.9 

11:16 
11.6 

17:26 
4.5 

23:41 
11.7 

Tu  12 

4:50 
3.2 

11:02 
12.5 

17:18 
3.3 

28:30 
13.1 

F 

12 

0:10 
12.4 

6:27 
3.3 

12:56 
12.2 

19:00 
3.7 

S    12 

5:58 
3.9 

12:28 
1L8 

18:32 
4.2 

W   13 

5:54 
3.2 

12:14 
12.5 

18:20 
3.3 

S    13 

1:12 
12.7 

7:26 

2.8 

13:52 
12.8 

19:52 
3.3 

§    13 

0:48 
12.0 

6:58 
3.4 

18:24 
12.4 

19:29  1 
3.6 

Th  14 

0:35 
13.2 

6:54 
2.5 

13:18 
12.9 

19:18 
3.0 

S|14 

2:06 
13.2 

8:17 
2.1 

14:39 
13.5 

20:40 
2.6 

A 

M   14 

1:42 
12.6 

7:47 
3.2 

14:10 
13.1 

20:15 
3.0 

S  !  F    15 

1:34 
13.8 

7:50 
2.0 

14:13 
13.5 

20:12 
2.6 

A   M   15 

2:53 
13.8 

9K)0 
1.6 

15:20 
14.1 

21:24 
2.1 

Tu  15 

2:26 
13.3 

8:80 
2.0 

14:48 
13.9 

20:52  1 
2.1 

S    16 

2:25 
14.0 

8:38 
1.5 

15:00 
14.0 

21:02 
2.2 

•  Tu  16 

3:30 
14. 2 

9:40 
1.1 

15:52 
14.5 

22:00 
1.7 

W   16 

SKX) 
14.0 

9:10 
L4 

15:22 
14.7 

21:30 
1.5 

•    S    17 

8:10 
14.3 

9:22 
1.0 

15:40 
14.4 

21:45 
L9 

W   17 

4:02 
14.  o 

10:16 
0.9 

16:26 
14.9 

22:36 
1.4 

t 

Th  17 

8:37 
14.5 

9:47 
1.0 

15:.52 
15.2 

22:05 
LO  ^ 

M    18 

3:50 
14.5 

10:03 
0.8 

16:17 
14.6 

22:26 
1.7 

Th  18 

4:37 

14.8 

10:52 
0.9 

16:52 
15.1 

23:12 
1.3 

F    18 

4:08 
15.0 

10:22 
0.8 

16:25 
15.5 

22:40 
0.6 

A  Tu  19 

4:28 
14.5 

10:42 
0.8 

16:53 
14".  7 

23:02 
1.7 

E    F    19 

5:10 
14.9 

11:26 
LO 

17:88 
15.1 

23:4.1 
L2 

S    19 

4:40 
15.3 

10:56 
0.7 

16:57 
15.6 

23:16 
0.3 

W  20 

5K)2 
14.  :> 

11:18 
1.0 

17:27 

23:40 
1.9 

1  S    20 

5:42 
14.7 

12:00 
L3 

18:02 
15.0 

S    20 

5:15 
15. 4 

11:30 
LO 

17:30 
15.6 

28:52 
0.7 

Th  21 

5:35 
14.3 

11:56 
1.3 

18:00 
14.5 

,S    21 

0:24 
L5 

6:14 
14.5 

12:87 
1.7 

18:37 
14.9 

M  '  21 

5:48 
15. 2 

12:06 
L3 

18:06 
15.4 

E    F    22 

0:16 
2.1 

6:10 
14.0 

12:31 

1.8 

18:35 
14.3 

M   22 

'       1 

1:00 
L8 

6:52 
14,2 

13:16 
2.8 

19:15 
14.5 

Tu  22 

0:32 
1.0 

6:27 
14.9 

12:47 
1.9 

18:45  i 
15.0 

S    23 

0:5<) 
2.4 

6:44 
13. 7 

13:10 
2.3 

19:10 
14.1 

Tu  23 

1       1 

1:42 
2.2 

7:34 
13.8 

18:66 
2.9 

20:00 
14.0 

\V  23 

1:12 
1.0 

7:10 
14.3 

13:30 
2.5 

19:32 
14.4 

S 

24 

1:36 
2.7 

7:22 
13.4 

13:47 
2.9 

19:50 
13.8 

1,   W '  24 

2:30 
2.6 

8:24 
13.3 

14:48 
3.4 

20:52 
13.5 

Th  24 

2:02 
2.2 

8:00 
14.2 

14:20 
3.1 

20:25  , 
14.3 

I)   M 

25 

2:17 
3.0 

8:07 
13.1 

14:34 
3.2 

20:34 
13.5 

Th!25 

3:30 
3.0 

9:25 
12.9 

15:62 
3.7 

21;53 
13.2 

F    25 

2:.58 
2.7 

9:00 
13.1 

15:27 
3.6 

21:32  ! 
13.1  , 

Tu 

26 

3:07 
3.2 

9KX) 

12. 8 

15:24 
3.7 

21:27 
13.2 

N  1  F    26 

1 

4:36 
3.2 

10:35 
12.8 

17.-01 
3.6 

23:07 
13.2 

S    26 

4:06 
3.0 

10:10 
12.9 

16:41 
3.6 

22:45 
18.0 

W 

27 

4K)5 
3.2 

10:00 
12.6 

16:28 
3.7 

22:30 
13.1 

S!27 

1 

5:44 
3.2 

11:50 
13.1 

18:12 
3.0 

S    27 

6:17 
2.8 

11:28 
13.1 

17:50 
3.0 

Th 

28 

5:08 
3.0 

11:10 
12.7 

17:32 
8.5 

23:3.5 
13.4 

1     ^ 

28 

0:17 
13.6 

6:47 
2.0 

12::)8 
14.0 

19:14 
2.0 

M   28 

0:00 
13.4 

6:25 
2.1 

12:37 
14.0 

18:55 
2.0  1 

^'    F 

29 

0:10 
2.3 

12:17 
13.2 

18:34 
3.2 

M 

29 

1:23 
14.5 

7:46 
0.8 

13:66 
16.1 

20:12 
0.8 

p 

Tu  29 

2:07 
14.2 

7:26 
1.1 

13:37 
15.0 

19:53  1 
0.8 

'       S 

30 

0:42 
14.0 

7:12 
1.5 

13:20 
14.2 

19:37 
1.9 

^'\y  30 

2:06 
15.4 

8:18 
0.1 

14:30 
16.1 

20:46 
—0.2  ' 

§  '31 

1:41        8:07      14:17 
15.0         0.4        15.2 
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PANAMA  (Naoe  Island),  CX)LOMBIA,  1904. 


1                              APRIL. 

MAY. 

JUNE. 

1 

;s 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

X 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

1 

Time  and  Height  of  High  and 
Low  Water.              ! 

W.  Mo. 

W.  |mo. 

W.  Mo. 

F     1 

3:42 
16.9 

9:56 
—1.1 

16.-03 
17.4 

22:20 
—1.4 

S  1    1 

4:10 
16.5 

10:20 
—0.3 

16:28 
16.6 

22:44 
—0.9 

W|    1 

1 

6:20 
15.3 

11:82     17:38 
L2      45.0 

23:52' 

0.6; 

i  S     2 

4:28 
17.0 

10:40 
—1.0 

16:48 
17.3 

28K)7 
—1.2 

M     2 

4:54 
16.2 

11.-05 
0.0 

17:10 
16.2 

23:30 
-0.4 

Th    2 

6:02 
14.8 

12:16     18:16 
1.9       14.2 

.    .    .1 

1*     3 

5:12 
16.7 

11:24 
-0.5 

17:82 
16.8 

28:80 
-0.6 

S 

Tu    3 

5:37 
16.7 

11:50 
0.8 

17:52 
15.5 

.    .     . 

F     3 

0:86 
L4 

6:44     ISKW 
14.1        2.7 

18:56  1 
13.4 

Im     4 

1 

5:67 
16.0 

12:10 
0.4 

18:16 
15.9 

!W|    4 

0:14 
0.4 

6:22 
14.9 

12:87 
1.7 

18:37 
14.4 

S      4 

1:17 
2.3 

7:28      13:47 
13.4        8.4 

19:40 
12.6; 

Tu    6 

0:36 
0.3 

6:42 
15.0 

12:58 
1.5 

19:02 
14.8 

Th    5 

1:00 
1.5 

7«7 
14.0 

13:24 
2.7 

19:22 
13.8 

A    S      5 

1 

2K)7 
8.1 

8:14      14:87 
12.7         4.0 

20:28' 
11.9 

s   W    6 

1:26 
L4 

7:80 
13.9 

13:48 
2.6 

19:52 
13.6 

F     6 

1:48 
2.5 

7:57 
13.0 

14:17 
8.7 

20:16 
12.4 

CiM'   6 

2:56 
3.8 

9:04      15.-28 
12.3        4.3 

21:23 
11.5 

'dtTh,    7 

2:16 
2.6 

8:23 
12.9 

14:45 
3.7 

20:47 
12.5 

(I    S      7 

2:40 
8.5 

8:62 
12.8 

16:14 
4.4 

21:12 
11.6 

£ 

Tu    7 

8:48 
4.2 

9:66      16:25 
12.1         4.8 

2221 
11.4 

'f'    8 

3:14 
3.6 

9:26 
12.0 

15:48 
4.5 

21:52 
11.6 

A 

S  '    8 

8:37 
4.0 

9:52 
1L8 

16:14 
4.7 

22:17 
11.2 

W,    8 

4:42 
4.2 

10:62      17:18 
12.2         4.0 

23r21  ' 
11.7 

,  S     9 

1 

4:16 
4.1 

10:35 
11.6 

16:54 
4.8 

28:06 
11.3 

Ml    9 

4:38 
4.3 

10:53 
11.8 

17:16 
4.6 

28:21 
11.3 

Th    9 

5:88 
4.0 

11:44      18:12 
12.6        3.8 

A     g  ,10 

5:22 
4.2 

11:46 

n.6 

17:58 

4.8 

Tu  10 

5:35 
4.2 

11:62 
12.1 

18:09 
4.0 

f'io 

0:17 
12.3 

6:30      12:35 
3.4       13.2 

19KX) 
2.5 

M   11 

0:12 

n.5 

6:20 
3.9 

12:44 
12.1 

18:52 
3.9 

£ 

Wll 

0:20 
11.8 

6:30 
3.7 

12:40 
12.7 

3.2 

S    11 

1:08 
18.8 

7:18      13:23 
2.7       14.0 

19:50 
1.4 

,      Tu  12 

1 

lKr7 
12.2 

7:12 
3.3 

13:28 
12.9 

19:38 
3.1 

Th  12 

1:07 
12.6 

7:15 
3.0 

13:24 
13.4 

19:41 
2.2 

8ll2 

1:56 
14.0 

8.-06      14:10 
2.0       14.9 

20:$) 
0.5 

E|W  13 

1:50 
13.0 

7:57 
2.5 

14:10 
13.7 

20:20 
2.9 

F    13 

1:50 
13.5 

7:69 
2.3 

14:04 
14.3 

20:22 
1.3 

•  mIi3 

2:42 
15.0 

8-.62      14:52 
1.2       16.6 

21:20 

—0.2 

Th  14 

2:29 
13.8 

8:35 
2.0 

14:44 
14.5 

21  .-00 
1.3 

S    14 

2:32 
14.4 

8:38 
1.6 

14:42 
15.0 

21:03 
0.5 

N  Tu  14 

3:24 
16.7 

9:37      15:37 
0.6       16.1 

22.-02 
-O.T 

•  IF    15 

3:04 
14.6 

9:14 
L2 

15:17 
15.2 

21:35 
0.6 

•    S    15 

3:08 
16.2 

9:21 
1.0 

15:20 
15.6 

21:44 
—0.1 

IW 
1 

15 

4:09 
16.1 

10:22      16:23 
0.8       16.4 

22:47 

-0.8 

:        si  16 

3:40 
15.2 

9:50 
0.8 

15:60 
15.6 

22:12 
0.1 

Ml  16 

3:47 
15.7 

lO.-OO 
0.7 

16:00 
16.0 

22:24 

-0.5 

iTh 

16 

4:52 
16.4 

11:07      17:08 
0.8       16.3 

23:33 
-0.7 

S,17 

4:12 
15.6 

10:27 
0.6 

16:27 
16.0 

22:48 
0.0 

N  \  Tu  17 

4:38 
16.0 

10:40 
0.5 

16:40 
16.2 

2S.-06 
—0.4 

P    F:17 

6:38 
16.2 

11:66      17:54 
0.5       16.0 

.    .    .  1 

!       M   18 

4:48 
15.7 

11:04 
0.7 

16.0 

23:27 
0.0 

W   18 

5K>7 
16.0 

11:28 
0.7 

17:22 
16.0 

23:48 
-0.1 

S  il8 

0:18 
—0.1 

6:26      12:44 
16.0        0.9 

18:42 
15.3 

Tu  19 

5:27 
15.7 

11:44 
1.0 

17:41 
15.8 

Th  19 

5:52 

15.8 

12:10 
1.1 

18:07 
15.6 

.    .    . 

S 

19 

1.-08 
0.6 

7:16     13:87 
15.4         1.5 

19:36 
14.5 

|N|W  20 

0K)7 
0.4 

6:06 
15.4 

12:25 
L6 

18:22 
15.3 

F    20 

0:34 
0.5 

6:38 
15.3 

13:00 
1.6 

18:56 
14.9 

I 

m 

20 

2:00 
L4 

8:10     14:36 
14.8        2.0 

20:34 
13,7 

Th  21 

1     '       1 

0:52 
1.0 

6:51 
14.9 

13:12 
2.1 

19:12 
14.5 

t  S    21 

1:23 
1.2 

7:80 
14.7 

13:53 
2.3 

19:60 
14.1 

Tu'  21 

1 

SKW 
2.1 

9:11      1637 
14.2         2.4 

21:3H 

13.1 

,})    F,22 

1:40 
1.7 

7:42 
14.2 

14:05 

2.8 

20:05 
13.8 

^    §    22 

2:20 
2.0 

8:27 
14.1 

14:53 
2.7 

20:52 
13.4 

W 

22 

Ann, 

2.7 

10:13      16:42 
13.8         2.5 

22:50 
12.9 

1     is    23 

2:37 
2.4 

8:42 
13.6 

15:10 
3.3 

21:09 
13.2 

'm   23 

3:22 
2.5 

9:32 

13.7 

16:01 
2.9 

22K)4 
13.0 

Th 

23 

5.-06 
2.8 

11:20-    17:47 
18.6         2.4 

1 

1     !  S  '  24 

3:42 
2.9 

9:50 
13.2 

16:20 
3.3 

22.-25 
12.9 

E   Tu  24 

4:28 
2.7 

10:40 
13.6 

17:10 
2.7 

23:17 
13.0 

F    24 

0:02 
13.0 

6:11      12:25 
2.7       18.9 

18:49 
1.9 

1     ,^^'25 

4:52 
2.9 

11:04 
13.3 

17:30 

2.8 

23:41 
13.2 

W  25 

1 

2.6 

11:47 
13.9 

18:13 
2,0 

S 

25 

1:07 
13.4 

7:12      13:26 
2.3       14.3 

19:45 
1,3 

P  1  Tu-  26 

6:00 
2.4 

12:13 
14.0 

18:37 
2.0 

Th  26 

0:26 
13.5 

6:37 
2.1 

12:50 
14.4 

19:12 
1.3 

s 

26 

2:03 
14.0 

8:07      14:18 
1.9       14.7 

20:36 
0.7 

E   W  27 

0:48 
14.0 

7:02 
1.6 

13:13 

14.8 

19:34 
0.9 

F    27 

1.-26 
14.2 

7*1 
1.6 

13:46 
15.1 

20:06 
0.5 

s 
C 

M 

27 

2:68 
14.6 

8:69      15:06 
1.4       16.1 

21:22 
0.3 

Th  28 

1:46 
14.9 

7:57 
0.7 

14:07 
15.7 

20:26 
—0.1 

S    28 

2:18 
15.0 

8:27 
0,9 

14:37 
15.7 

20:55 
—0.1 

Tu;  28 

1 

3:40 
16.0 

9:46      16-.52 
L2       16.2 

22:07 
0.2 

|01F,29 

2:37 
15.7 

8:47 
0.0 

14:58 
16.4 

21:14 
—0.7 

C    8    29 

3:09 
15.5 

9:15 
0.5 

15:23 
15.9 

21:42 
—0,4 

\V 

29 

4:22 
16.1 

10:80     16:82 
1.1       15.0 

22:49 
0.2 

S 

1 

30 

325 
16.3 

9:36 
-0.4 

15:42 
16.8 

22:00 
—1.1 

S   m!30 
Tu  31 

3:53 
15.7 

4:37 
15.6 

10:00 
0.5 

10:47 
0.7 

16:07 
16.0 

16:50 
15.6 

22:25 
-0.4 

23:09 
—0.1 

Th 

30 

6Ktt 
15.1 

11:12     17:12 
1.4       14.8 

2831 
0.7 

The  tid 
a  comparin 
from  Mean 
which  is  8. 
unless  a  m 

ThetlB 

in  the  fore 

1  instance,  1 

1        •,  nen 
I  equator:  A 

es  are  placed  in  the  order  of  occurrence,  wil 
[>n  of  conHecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximate 
)  feet  below  mean  sea  level.    To  And  the  de 
Inus  (-)  sign  is  before  the  height,  in  which 
ae  used  is  Panama  Mean  Local  Civil  for  the 
noon  (a.  m.),  all  greater  are  in  the  aftem< 
3:47  is  3:47  p.  m. 

'  moon ;  }),  1st  quar. :  O.  full  moon ;  Ct  3d 
,  P,  moon  in  apogee  or  perigee. 

h  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  height*,  ii 
ly  the  datum  of  soundings  on  the  Admirs 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

meridian  79°  82'  W.;  0>«  is  midnight,  12*  is  n 
X)n  (p.  m.)  and  when  diminished  by  12  g 

quar. ;  E,  moon  on  the  equator;  N,  6,  moon 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ilty  Charts  for  this  region,  and  , 
soundings  given  on  the  chart, 

oon;  aU  hoois  less  than  12  are 
ive  the  times  after  noon;  for 

farthest  north  or  south  of  the 

r 
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1    ~  "" 

JULY. 

_- 

AUGUST. 

SEPTEMBER. 

,  c'  'Dayof- 

Time  and  Height  of  Hlfl 
Low  water. 

'hand 

8 

E 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

X 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

w.Imo. 

W. 
M 

Mo. 

W. 

Mo. 

F  '   1 

5:42     il'M 
14.8        1.8 

17:52 
14.3 

1 

0:20 
1.5 

St2i 
14.5 

12:42 
2.2 

18:»i 
18.8 

JTh 

1 

0:58       7:56 
2.4       14.4 

1324 
2.2 

19:16 
13.8 

SI    2 

0:10       6:20 
1.2       14.4 

12:84 
2.3 

18:30 
13.7 

Tu 

2 

0:57 
2.2 

6:57 
14.1 

13:18 
2.6 

19:08 
18.4 

C    F 

2 

1:87       7:37 
2.9       13.9 

14:07 
2.7 

20:00 
13.8 

.A    8     3 

1           1 

0:61       6:57 
1.9      18.9 

13:15 
2.8 

19:08 
18.1 

W 

3 

1:34 
2.7 

7:34 
13.7 

14:02 
3.0 

19-.50 
13.0 

'  S 

3 

233       8:26 
3.5       13.4 

15:00 
3.1 

20:56 
12.9' 

E,M     4 

1       I 

1:32       7:85 
2.6       13.4 

13:58 
3.3 

19:47 
12.6 

c 

Th 

4 

2:13 
3.4 

8:15 
13.4 

14:47 
8.3 

20:37 
12.6 

N    8 

4 

3:24       9:22 
3.9       13.0 

16K» 
8.2 

22:02 
12.6 

C  Tu    5 

2:12       8:16 
3.3       13.0 

14:43 
3.7 

20:82 
12.2 

F 

5 

3:02 
3.8 

9:02 
13.0 

15:41 
3.5 

21:82 
12.4 

M 

5 

4:32     10:33 
4.0       12.8 

17:12 
3.0 

23:17 
12.8 

1     |W|    6 

2:58       9:01 
8.8       12.7 

15-.32 
8.9 

21:24 
11.9 

S 

6 

4KX) 
4.1 

10:01 

12.8 

16:40 
8.4 

22:39 
12.3 

Tu    6 

6:42      11:46 
8.5       13.1 

18:19 
2.4 

Th'    7 

1     1 

8:50       9:52 
4.1       12.5 

16:28 
3.8 

22:21 
11.9 

S 

7 

5:04 
4.0 

11K)7 
12.9 

17:44 
8.1 

23:38 
12.7 

■  W     7 

0:28       6:47 
13.5        2.5 

12:54 
14.0 

19:19 
1.3 

!  !f;  8 

4:46     10:50 
4.1       12.7 

8.4 

23:26 
12.2 

N 

M 

8 

6:08 
3.4 

12:13 
18.4 

18:46 
2.0 

|Th 

8 

1.30       7:45 
14.5         L3 

13:54 
15.1 

20:13 
0.3 

1    ;  S     9 

5:45     11:48 
3.8       13.0 

18:24 
2.7 

:  :  : 

Tu 

9 

0:65 
18.6 

7K)8 
2.5 

18:15 
14.3 

19:42 
1.0 

PI  F 

9 

2:ai       8:40 
15.8        0.1 

14:48 
16.1 

21:04 
-0.6 

siio 

0:27       6:42 
12.9        8.1 

12:45 
13.7 

19:17 

1.8 

iW 

1 

10 

1:52 
14.6 

8:06 
1.4 

14:12 
15.8 

20:36 
0.0 

E     S 

10 

8:14       9:30 
16.8     -0.7 

15:37 
16.9 

21:51 
-1.2 

N'    Mill 

1 

1:28       7:87 
13.7        2.8 

13:40 
14.6 

20H)7 

0.8 

• 

Th 

11 

2:45 
15.7 

8:59 
0.3 

15:08 
16.1 

'  21 A5 
-0.7 

S. 

11 

4:00      10:16 
17.6     —1.3 

16:21 
17.8 

22:38 
-1.5 

Tu  12 

2:16       8:27 
14.7        2.6 

1451 
15.5 

20:57 
-0.1 

p 

F 

12 

3:33 
16.6 

9:47 
-0.5 

15:53 
16.8 

22:12 
—1.3 

M   12 

4:44     11:02 
17.7     -L5 

17:07 
17.2 

23:22 
-1.2 

•  W,13 

8:06       9:16 
15.6        0.6 

15:18 
16.1 

21:43 
—0.7 

s 

13 

4:20 
17.2 

10:84 
-0.9 

16:38 
17.1 

22:66 
—1.4 

Tu  13 

6:29      11:47 
17.5     —1.1 

17:52 
16.6 

.    .    . 

P  Th.  14 

i 

8:62     10:06 
16.4        0.0 

16:07 
16.6 

22:80 
—1.1 

eI  s 

14 

5.-05 
17.4 

11:22 
-1.0 

17:25 
17.0 

23:42 
—1.1 

W  14 

0:08       6:14 
—0.1       16.8 

12:34 
-0.3 

18:39 
16.8 

f'i5 

4:87      10:62 
16.8     —0.3 

16:54 
16.7 

23:16 
—1.1 

M 

15 

5:50 
17.2 

12:08 
-0.7 

18:12 
16.4 

.    .    . 

Th  15 

0:56       7:02 
0.6       15.7 

13.-25 
0.7 

1927 
14.5 

S    16 

5:22      11:40 
16.9     -0.2 

17:40 
16.5 

Tu 

16 

0:30 
-0.4 

6:87 
16.6 

12:67 
0.0 

19:00 
15.5 

D    F 

16 

1:47       7:52 
1.8       14.6 

14:18 
1.9 

20:28 
13.6 

|E    S    17 

0:02       6:10 
-0.7       16.6 

12:27 
0.1 

18:28 
15.9 

D 

W 

17 

1:19 
0.6 

7:24 
15.7 

13:50 
0.9 

19:60 
14.5 

s    S 

17 

2:44       8:50 
3.0       13.3 

15:17 
3.0 

21:27 
12.5 

M   18 

1 

0:62       6:52 
0.0       16.1 

13:20 
0.6 

19:18 
15. 1 

Th 

18 

2:10 
1.7 

8:17 
14.7 

14:48 
1.9 

20:47 
13.4 

^  8 

18 

8:48       9:57 
3.9       12. 3> 

16.-23 
8.6 

22:42  1 
11.9 

D  Tu  19 

1:40       7:48 
0.9       15.4 

14:12 
L3 

20:12 
14.2 

F    19 

8:08 
2.7 

9:17 
18.6 

15:47 
2.7 

21:54 
12.5 

M   19. 

1 

4:57      11:12 
4.3       11.9 

17:31 
3.8 

23:57  i 
12.0 

W  20 

2:35       8:44 
1.9       14.5 

15:10 
2.0 

21:14 
13.3 

s    S    20 

4:14 
3.6 

10:25 

12.8 
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OCTOBER. 

NOVEMBER. 

Time  and  Height  of  High  and 
Low  Water. 

DECE 
Time  an 

MBER. 

1 

It  of  High  and' 
ater.              | 

Day  of— 

Time  and  Hei^rht  of  High  and 
Low  Water. 

S 

Day  of— 

5 
E 

Day  of— 

dHei^l: 
LowW 

W.  Mo. 
S       1 

Tu 

Mo. 
1 

W. 

Mo. 

1:08 
2.6 

7:08 
14.3 

13:40 
2.2 

19:36 
13.8 

2:40 
3.1 

8:-36 
13.4 

15:10 
2.8 

21:16 
13.4 

Th 

1 

8.-26 
2.7 

9:24 
13.2 

15:62      22:00 
2.7       13.7 

ic 

S      2 

1:56 
3.2 

7:57 
13.7 

14:80 
2.7 

20:30 
13.3 

W 

2 

3:48 
3.3 

9:46 
13.0 

16:17 
2.9 

22:26 
18.4 

F 

F 

2 

4:31 
2,7 

10:35 
13.0 

16:67      23:09 
2.7       13.«. 

M      3 
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3.6 

8:57 
13.1 

15:34 
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21:37 
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0.2 

14:10 
15.4 

20:18 
0.4 

• 

Tu 

6 

2:08 
15.5 

8:27 
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iWl    9 
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10:22 
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0.7 
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11:27 
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17:34 
16.5 
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-0.1 

S    12 

0:16 
1.1 

6:1S 
15.1 

12:40 

0.8 

18:49 
14.6 

M  1 12 

0:44 
•2.0 

6:42 
14.0 
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5:52 
16.5 

12:14 
—0.4 

18:20 
16.7 
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S    13 

1 

1:05 
2.1 

7:07 
14.0 

13:29 
1.9 

19:38 
18.7 

Tu  13 

1:80 
2.7 

7:27 
13.1 

13:52      20:00 
•2.5        13.3 

'  s  1  F  1 14 

0:35 
0.9 

6:38 
15.4 

13:02 
0.7 

19:08 
14.5 

D    M   14 

1 

1:57 
3.0 

7:57 
13.0 

14:21 

2.8 

20:32    y, 
12.9  1  A 

W   14 

2:20 
8.4 

8:16 
12.3 

14:40       20:4M 
3.4        12.7 
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1:26 
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7:27 
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21:00 
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W  16 
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F    16 
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10:03 
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16:23       '22:33 
4.2        V2.2 

'     |M,17 

3:23 
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9:27 
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a'tH  17 

4:55 
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12.7 
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2:31 
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L6 

'w  23 
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15.1 
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1                           JANl 

fl  Day  of—  ^, 

a                 Time  an< 

S    W.jMo. 

lARY. 

FEBR 

UARY. 

1  Height  of  High  and 
Low  Water. 

■  — 

MARCH. 

Time  and  Height  of  High  and 
Low  Water.                 1 

1  Height  of  High  and 
Low  Water. 

p  !  Day  of— 

o 

Time  an< 

c  Day  of— 

5   — ,  — 
S    W.  iMo. 

2  1  W.  !mo. 

F,    11 

1:05 
1.9 

7:25      14:30 
6.5     -0.8 

20:48 
4.2 

CM     1 

2:17 
1.4 

8:42 
6.8 

15:37 
— L2 

21:46 
5.0 

PTu!    1 

2:13 
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8:33 
6.6 

15:18 
—0.6 
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5.6 

?    S      2  i 

1:48 
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8:06      15:12 
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4.4 
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3:02 
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9:25 
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0.5 

9:17 
6.5 
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4.6 
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6.0 

16:24 
-0.1 

22:32 

5.7  1 

P  M     4 

8:10 
1.7 

9:32      16:37 
6.7     —1.2 

28:00 
4.5 

E  Th'    4 

4:42 
1.2 

10:57 
5.8 

17:37 
—0.1 

23:68 
5.1 

F      4 

1 

4:28 
0.5 

10:45 
5.4 

17:02 
0.4 

28:14 
6.4 

Tu'    6l 

4.-00 
1.8 

10:17      17:20 
6.3     -0.8 

23:50 
4.6 

Fi    5 

5:39 
1.3 

11:46 
5.0 

18:17 
0.5 

S      5 

5:16 
0.7 

11:38 

4.8 

17:43 
1.2 

23:68 
5.3 

W,    6, 

4:53 
1.9 

11:05      18:05 
5.6     -0.5 

'  S  ,    6 

1      1 

0:47 
5.1 

6:46 
1.5 

12:42 
4.3 

19:03 
L2 

S      6 

6:14 
1.0 

12:27 
4.0 

18:30 

1.8 

Th     7 

0:42 
4.6 

6:00  .  11:59 
2.0         5.1 

18:52 
0.1 

,*^ 

1:42 
4.9 

8:08 
1.6 

13:50 
3.6 

19:57 
1.8 

M     7 

0:48 
6.0 

7-.24 

1.2 

13:87 
3.4 

19:32 
2.8 

E    F      8' 

1:86 
4.7 

7:17      12:58 
2.0         4.4 

19:89 
0.7 

c'm     8 

2:49 
4.9 

9:42 
1.5 

15:20 
3.3 

21:06 
2.1 

dxuis 

1:56 
4.8 

s:52 
1.4 

1^07 
3.2 

20:47 
2.6 

C    S  1    91 

2:32 
4.9 

8:47      14:16 
1.9         3.8 

20:32 
1.3 

!Tu'   9 

4:00 
5.0 

11:18 
1.2 

16:57 
3.3 

22:18 
2.3 

•^,Wl    9 

8:15 
4.7 

10:28 
1.2 

16:44 
3.4 

22:10 
2.8 

s  10 ; 

8:34 
5.1 

10:20      15.45 
1,6         3.5 

21:33 
l.« 

WHO 

1         1 

5:04 
5.2 

12:27 
0.8 

18:15 
3.4 

23:22 
2.4 

Th  10 

4:38 
4.6 

11:45 
0.9 

17:66 
3.6 

2822 

2.7 

M  '  11 1 

1 

4:32 
5.3 

11:42      17:12 
1.1         3.5 

22:37 
1.8 

s  Th'll 

5:59 

5.4 

15:17 
0.4 

19:08 
3.8 

F    11 

5:37 

4.8 

12:37 
0.(5 

18:48 
3.8 

Tu  12' 

5.-26 
5.6 

12:46      18:25 
0.6         3.6 

23:32 
1.9 

1  F    12 

0:17 
2.2 

6:44 
5.7 

13:50 
0.0 

19:48 
4.0 

S    12 

0:15 
2.4 

6:-22 
6.0 

18:17 
0.4 

19:17 
4.2 

W   13 

6:14 
5.9 

13:32      19.22 
0.3         3.7 

S    13 

1:01 
2.2 

7:22 
5.7 

14:27 
—0.1 

20:24 

4.1 

A 

S    13 

0:58 
2.1 

7:ff7 
5.2 

13:48 
0.8 

19:47 
4.4 

Th  14 

0:21 
2.0 

6:55      14:13 
6.0     —0.1 

20:09 
3.8 

S    14 

1:39 
2.0 

7:57 
5.9 

14:56 
—0.2 

20:61 
4.0 

M 

14 

1:34 
1.8 

7:42 
5.3 

14:16 
0.8 

20:14 
4.6 

s    F    15 

1:04 
2.1 

7:32      14:49 
6.2     —0.4 

•20:49 
4.0 

A   Mi  15 

2:11 
1.9 

8:80 
5.7 

15:28 
-0.1 

21:21 
4.8 

Tu 

15 

2:08 
1.5 

8:16 
6.3 

14:39 
0.4 

20:40 
4.9 

S    161 

1:42 
2.1 

8:08     15:20 
6.2     -0.5 

21:26 
3.8 

•  Tu'l6 

1 

2:40 
1.8 

9:00 
5.7 

16:46 
0.1 

21:48 
4.4 

• 

W 

16 

2:31 
1.8 

S:46 
5.3 

16:04 
0.5 

21:07 
5.0 

•    S    17 

2:16 
2.1 

8:40      15:52 
6.0     —0.4 

22:00 
3.9 

1  ^^'  1  "^^ 

3:08 
1.7 

9:30 
5.4 

16:10 
0.2 

22:17 
4.6 

E 

Th 

17 

2:59 
1.0 

9:16 
6.1 

16:28 
0.6 

21:32  1 
5.2 

M  1 18 

2:47 
2.2 

9:11      16:19 
5.9     —0.2 

22:82 
4.0 

Th  18 

3:38 

1.6 

9:59 

5.2 

16:82 
0.5 

22:45 
4.7 

F 

18 

3r26 
0.9 

9:47 
4.9 

16:58 
1.0 

21:57 
5.1 

A  Tu  19 

1 

3:16 
2.3 

9:42      16:43 
5.6         0.0 

'23:02 
4.0 

E    F  '  19 

4:10 
1.7 

10:38 
4,7 

16:65 
0.8 

•23:11 
4.7 

S 

19 

3:f6 
0.8 

10:20 
4.7 

16:19 
1.2 

22:26 
5.1 

1      AV  20' 

3:49 
2.3 

10:10      17:09 
5.2         0.3 

23:35 
4.1 

'  S    20 

4:46 
1.6 

11:01 
4.4 

17:22 
1.2 

23:46 
4.7 

s 

20 

4:32 
0.8 

10:57 
4.3 

16:50 
L6 

23:02  , 
5.0 

Th'21| 

4:24 
2.3 

10:38      17:32 
4.7         0.6 

|s    21 

5:32 
1.6 

11:41 
4.0 

17:64 
L6 

M'21 

1 

5:17 
1.0 

11:43 
:^.8 

17:28 
2.0 

23:42  ' 
4.9 

E    F    22 

0K)6 
4.2 

5K)9      11:10 
2.4         4.4 

18K)0 
0.9 

Ml  22 

0:28 
4.7 

6:32 
1.7 

12:37 
3.5 

18:40 
2.0 

Tu  22 

6:14 
1.1 

12:40 
3.4 

18:29 
2.4 

S    23 

0:48 
4.3 

6:05      11:45 
2.4         4.0 

18:32 
1.2 

Tu  23 

1:27 
4.7 

7:.')8 
1.6 

13:52 
3.3 

19:42 

2.4 

W '  23 

1 

0:38 
4.7 

7:-29 
1.1 

14:03 
8.2 

19:32 
•2.6 

S    24* 

1       1 

1:37 
4.4 

7:14      12:42 
2.3         3.5 

19:16 
1.6 

D   W   24 

2:44 
4.7 

9:40 
1.3 

15:47 
3.2 

•21:10 

2.8 

Thl24 

1:57 
4.7 

9:00 
1.0 

15:46 
3.3 

21:11  ' 
2.8 

1>    M'25| 

2:35 
4.5 

8:56      14:15 
2.1         3.2 

20:18 
2.0 

Th  25 

4:02 
4.9 

11:09 
0.8 

17:18 
8.5 

•22:36 
2.6 

1  F    25 

)      1 

3:27 
4.7 

1  ):^24 
0.7 

17:00 
3.7 

22:87  1 

2.7  1 

Tu|26, 

1           1       1 

3-.89 
4.7 

10:35      16:0(J 
1.6         3.3 

21:30 
2.2 

N    F    26 

1 

5:13 
0.2 

12:14 
0.2 

18:22 
3.9 

23:44 

2.2 

j.S    26 

4:48 
5.0 

11::« 
0.3 

17:56 
4.2 

•23:42 

2.0  1 

W  27 

4:40 
5.1 

11:47      17:38 
0.9         8.4 

22:41 
2.2 

8    27 

1 

6:10 

5.8 

13:(M 
-0.3 

19:10 
4.3 

\s\27 

5:52 
5.3 

12:27 
0.0 

18:42 
4.7 

Thi28| 

5:37 
5.6 

12:44      18:42 
0.2         3.7 

23:47 
2.2 

»    28 

0:38 
1.8 

7:01 

0.2 

13:48 
-0.7 

19:53 

4.8 

M  1  28 

0:36 
1.4 

6:48 
5.7 

13:13 
—0.1 

19:22  1 
5.3  ' 

N    F    29!    • 

6:27 
6.1 

13:31      19:35 
—0. 4         4.1 

M   29 

1:27 
1.3 

7:4H 
6.5 

14:30 
-0.8 

20:32 

.'),2 

P  Tu  29 

1:2:^ 
0.7 

7::58 
5.9 

13:55 
— O.l 

20:00  , 
5.7 

S    30i 

0:42 
1.9 

7:12      14:13 
6.5     -0.9 

20:22 
4.4 

1       ■ 

E ,  W  30 

2:04 
0.4 

8:24 
G.O 

14:37 
—0.1 

'20:39 
5.9 

S    31 

1:30 
1.8 

7:57      14:49 
6.8     —1.2 

21:04 
4.7 

1       i 

0  Th 

31 

hts  < 
ts,ii 
Sur\ 
►  the 

irs  h 
nooi 
cx)n 

2:46 
0.0 

9:09 
5.9 

15:16 
0.2 

•21:16 
6.1 

'        The  tides  are  placed  in  the  order  of  occ  urrence,  wil 

a  oompariaon  of  consecutive  heights  will  indicate  whe 

from  Mean  Lower  Low  Water,  which  is  the  datum  of 

which  is  2.9  feet  below  mean  sea  level.    To  find  the  dc 

;  unless  a  minos  (— )  sign  is  before  the  height,  In  which 

1         The  time  used  is  Pacific  Standard,  120th  meridian 

(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  wh 

#,  new  moon;  ^,  Ist  quar.;  O.  full  moon;  (£,  3d  q 

equator;  A,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heig 
ther  it  is  high  or  low  water.    The  hei^h 

soundings  on  the  Coast  and  Geodetic 
'pth  of  water,  add  the  tabular  height  U 

case  subtract  it. 

W.;  O**  is  midnight,  12>>  is  noon:  all  hoi 
en  diminished  by  12  give  the  times  after 
uar.;  E,  moon  on  the  equator;  N,  8,  m 

m  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
'ey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

?ss  than  12  are  in  the  forenoon 
i;  for  instance,  15:47  Ls  8:47  p.m. 
farthest  north  or  south  of  the 
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Apart.. 

MAY 

jrKi.          ^          1 

's 

fJnyol— 

TImv  aot]  Height 0/  BJifh  «"^l  , 
Low  Water. 

1 

Dftfof 

Time  and  HeiKhtof  Hlj(h  and 
Low  Water. 

1 

Bayot 

Time  mud  Height  of  High  and  { 
Low  witer. 

W. 

Mo. 

W.  Ho. 

W.  Mo. 

F 

1 

8:80 
—0.1 

9:55 
5.5 

15:64 
0.7 

21:54 
6.0 

S 

1 

4:10      10:35 
-0.3        4.3 

15:49      72:02 
1.9         5.1 

W     1 

5:28      12K)8 
—0.1         3.3 

16-.85 

2.8 

22:48 
5.3  1 

S 

2 

4:lf> 
—0.1 

10:40 
4.9 

16:30 
1.2 

22:35 
5.9 

M 

2 

4:57      11:27 
—0. 1         3. 8 

16:28      22:40 
2.2         4.4 

Th;   2 

6:08      13:02 
0.8         3.5 

17:27 
2.9 

28:27 
4.6 

s 

3 

5:04 
0.2 

11:30 
4.2 

17:10 
1.8 

23:17 
5.5 

S 

Tq 

3 

6:43      12:22 
0.2         3.6 

17:14      23:21 
2.6         5.2 

f!  3 

6:48      14:02 
0.6         8.6 

18:44 
2.9 

:  :  : 

M 

4 

5:5C 
0.5 

12:27 
3.5 

17:57 
2.3 

W 

4  ,        6:32      13:28 
0. 6         3. 3 

18:17    .     .     . 
2.7    .     .     . 

1^'^ 

0:10       7:30 
4.2         1.0 

14:68 
8.6 

20:18 
•2.9 

Tu 

5 

0:05 
5.2 

6:56 
0.8 

13:34 
3.3 

18:59 
2.7 

Th 

5          0:12       7:27 
4.7         0.8 

14:42      19:40 
3.4         2.9 

li*i^ 

1:08       8:18 
8.7         L2 

15:40 
A.0 

21 -.54  1 
2.9' 

s 

W 

6 

1:04 
4.7 

8:09 
1.0 

15:00 
3.2 

20:24 
2. 9 

F 

6          1:12       8:26 

1          4.2         LI 

15:54      21:28 
8.6         2.9 

M     6 

2:32       8:67 
8.4         1.4 

16:20 
4.4 

28:02 
2.7 

C 

Th 

7 

2:20 
4.3 

9.-28 
1.1 

16:26 
3.4 

21:55 
2.9 

^ 

S 

7 

2:37       9:27 
3.8         1.2 

16:41      22:60 
8. 9         2. 9 

E  Tu     7 

8:57       9:50 
8.2         1.6 

17«0 
4.8 

23:65 
L9 

F 

8 

8:46 
4.2 

10:40 
1.0 

17:25 
8.8 

23:17 

2.8 

A 

s 

8 

4:00      10:19 
•    3.6         1.3 

17:16      23:45 
4.2         2.3 

W,    8 

6:04      10:45 
3.3         1.6 

17:86 
6.1 

•     •    • 

|S 

9 

5K)2 
4.1 

11:33 
1.0 

18:05 
4.1 

M 

9 

5.-06      11:04 
3.7         1.4 

17:46    .     .    . 
4.6    ..    . 

Th     9 

0:30       6:08 
1.4         3.6 

11:30 
L6 

18:12 
6.4 

a'  S 

10 

0:07 
2.3 

6:00 
4.8 

12:16 
0.9 

18:38 
4.5 

E 

Tu 

10 

0:25       6:02 
1.9         8.9 

11:52      18:18 
l.P         4.9 

F    10 

1:08       7:03 
0. 7         3. 7 

12:12 

L7 

18:48 
6.9  ; 

iM 

11 

0:45 
1.9 

6:43 
4.6 

12:52 
0.8 

19:06 

4.8 

W 

11 

0:54        6:48 
1.4         4.1 

12:27      18:48 
L8       .5.3 

S    11 

1:47        7:52 
0. 1         3. 9 

12:54 
1.7 

19:28 

6.2  1 

Tq 

12 

1:16 
1.6 

7:20 
4.7 

13r28 
0.9 

19:33 
5.0 

Th 

12 

1:28       7:32 
0. 9         4. 4 

13:02      19:17 
1.3         5. 7 

S    12 

2:26       8:36 
-0.4         4.0 

18:38 
L9 

20:00  1 
6.4 

e1  w 

13 

1:43 
1.1 

7:57 

4.8 

13:57 
0.8 

20:01 
5.3 

F 

13 

2:02        8:12 
0.4         4.3 

13:84       19:50 
1.5         5.9 

•  M '13 

3:06        9:25 
—0.9         4.0 

14:15 
L9 

20:40  1 

«.5| 

Ixh 

14 

2:14 

0.8 

8:31 
5.0 

14:22 
1.0 

20:27 
5.5 

S 

14 

2:35       8:53 
0.0         4.2 

14:05      20:26 
1.6         6.0 

N  Tu  14 

8:47      10:12 
—1.1         4.1 

14:57 
2.0 

2122 
6.5 

•    F 

15 

2:45 
0.6 

9:06 

4.8 

14:49 
1.2 

20:53 
6.6 

•  ,  S 

15 

3:13       9:37 
—0.2         4.2 

14:40      20:57 
'1.8          6.1 

\V   15 

4:30      11:00 
—1.0         4.1 

15:46 
2.2 

22K>5 
6.3 

1  S 

16 

3:17 
0.3 

9:44 
4.6 

15:17 
L3 

21:21 
6.7 

M 

16 

3:52      10:22 
-0. 5         4.1 

15:17      21:31 
2.0         6.0 

Th  16 

,5:14      11:.52 
—0. 7         4. 1 

16«9 
2.5 

22:62 
6.8 

'  s 

17 

3:51 
0.1 

10:22 
4.3 

15:48 
L8 

21:52 
5.6 

N  Tuil7 

1 

4:32      11:11 
—0. 5        8. 9 

15:57      22:12 
2. 3         5. 9 

P    F    17 

6:00      12:47 
-0.4         4.1 

17:46 
2.5 

23:4S  1 
6.3 

1  M    18 

1       1 

4:2S 
0.2 

11:05 
4.0 

16:21 
2.0 

22:28 
6.5 

W  j  18 

5:18      12K)6 
—0. 4         3. 9 

16:47      22:56 
2. 5          5. 6 

S    18 

6:48      18:42 
0.0        4.3 

19H)5 
2.5 

.    .     . 

Tu,  19 

1 

5:18 
0.3 

11:56 
3.6 

17:02 
2.4 

28:10 
5.3 

Thji9     409    m7 

17:58       23:.52 
2.7          5.2 

S    19 

0:46       7:40 
4.7         0.4 

14:87 
4.5 

20:82 
2.2 

^'   W '  20 

1            1 

6:10 
0.4 

12:58 
3.5 

18:03 
2.8 

F,20         7^     »:.0 

19:21     .     .    . 
2.9    .     ,    . 

1   M,20 

2:00       8:38 
4.3         0.8 

16:82 
6.0 

21:58 
1.9 

Th  21 

1 

0:07 
5.0 

7:15 
0.6 

H:16 
3.5 

19:32 
2.9 

.   S     21  '         1'02        8:06 
1   ^            ,          4.7-       0.4 

15:12      20:56 
4.1          2.8 

Tu  21 

1      ' 

8:27       9:30 
8.9         l.l 

16:25 
5,8 

23:15 
1.3 

:D    F,22 

t       1 

1:27 
4.7 

8:32 
0.6 

15:35 
3.6 

21:10 
2.9 

T'     S     22'         2:28        9:10 
1*1                1          4.5         0.6 

16:05      22:20 
4. 5         2. 1 

|W  22 

4:47      10:80 
3.8         L4 

17:16 
6.7 

.     .     . 

1  ^  i^^ 

8:02 
4.6 

9:45 
0.6 

16:36 
4.1 

22:34 
2.5 

1  M    23  '         3:55      10:05 

\\        \          4.2         0.7 

16:54      23:27 
5.0          1.5 

Th|23 

0:17        6:00 
0.8         3.7 

11:20 
L6 

ISKX) 
6.1 

!  S  |24 

4:27 
4.6 

10:50 
0.5 

17:25 
4.6 

23:36 
1.7 

e'tu  24 

1      1 

5:12      11:07 
4.4         0.9 

17:40    .     .     . 
.5.5    .    .     . 

i  F    24 

1:08       7:00 
0.2         3.7 

L7 

18:45 
6.3 

M  j  25 

6:37 
4.8 

11:45 
0.5 

18:07 
5.2 

'W  25 

1       j 

0:18       6:16 
0. 8         4. 5 

11:56       18:21 
1.0          6.0 

;sj25 

1:56       7:54 
—0. 3         3. 8 

12:64 

1.8 

19:iM  1 
6.5  ' 

P,Tu  26 

1 

0:25 
1.0 

6:34 
5.1 

12:38 
0.5 

18:49 
5.7 

Th  26 

1 

1:10       7:12 
0. 3         4. 5 

12:40      19:01 
1.2          6.4 

!  S    26 

1 

2:38       8:40 
—0.5         3.7 

13:87 
2.0 

20:02 
6.5 

1  W '  27 

1:12 
0.4 

7:27 
5.3 

13:22 
0.5 

19:28 
6.0 

F   27 

1:57        8:04 
-0. 3         4. 3 

13:22      19:40 
1. 4          6. 5 

s   M   27 

8:17       9:28 
—0. 6         3. 8 

14:14 
2.2 

20:40 
6.4 

Ixh 

1 

28 

l.-.'i.'* 
-0.1 

8:14 
5.2 

13:58 
0.7 

20:07 
6.3 

S    28 

2:41        8:52 
—0. 5        4. 3 

14:00      20:17 
1.7    •      6.5 

'Tu28 

1       1 

8:.58      10:12 
-0.5         3.5 

14:51 
2.4 

21:15 
6.2 

o'  F 

29 

2:44 
—0.4 

9:01 
6.0 

14:37 
1.0 

20:46 
6.5 

Ci  s$  '29 

8:22       9:41 
—0.6         4.0 

14:39      20:5.5 
1.  9          6.  5 

,W|29 

4:34      10:52 
-0.4         3.5 

15:17 
2.5 

21:52 
5.8 

!  s 

1 

30 

3:28 
-0.5 

9:47 
4.6 

15:13 
1.4 

21:24 
6.3 

S    M    30 

4:a5      10:25 
-0. 6         3. 8 

15:15      21:3.5 
2. 2          6. 2 

Th  30 

1            1 

bM      11:85 
—0.1         3.5 

16:04 
2.7 

22:25 
.5.8 

1 
1    ' 

the  ordc 
'  height 
ter,  wh 
n  sea  le 
efore  tl 
Standa 
afternc 
mr.:  Q. 
fee  or  p 

|Tu 

31 

4:47      11:17 
—0. 3         8. 6 

15:.52      22:12 
2. 5          5. 8 

1 

1        The  tid 

a  company 

from  Mear 

which  IS  2. 

1  unless  a  m 

1        The  til 

1  (a.m.), all 

1         •,  new 
'  equator;  A 

e«  are  placed  in 
on  of  oonsecutivt 
1  Lower  Low  Wa 
9  feet  below  meu 
nus  ( - )  .sign  is  I 
ne  used  in  Pacific 
greater  are  in  the 
•  moon:  }).  1st  qi 
,  P,  moon  in  apoj 

»r  of  oc< 
n  will  i 
ich  is  I 
vel.    T 
le  heig] 
Id.  r20t 
)on  (p.  1 
full  m 
erigee. 

^ur 

ndi 

he 

ofii 

tit, 

hn 

n.) 

oon 

renc 
[•ate 
dati 
idtl 
n  w 
lerid 
and 

B,  with  their  times  on  the  first  line  a 
whether  it  is  high  or  low  water.    Th 
im  of  soundings  on  the  Coast  and  (j 
le  depth  of  water,  add  the  tabular  h 
hieh  ease  subtract  it. 
ian  \V.:  0»>  is  midnight,  12^  is  noon; 
when  diminished  by  12  give  the  tim< 
3d  quar.;  E,  moon  on  the  equator: 

nd  heighte  f 
e  hoight".  Ir 
teodetic  Sur 
eight  to  the 

all  hours  1 

?s  after  noon 

N,  S,  moon 

)n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
vev  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

ess  than  12  are  In  the  forenoon 
;  for  instance,  16:47  Is  3:47  p.  m. 
farthest  north  or  south  of  the 
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1 

JULY. 

Time  and  Hel^t  of  High  and 
Lowwater. 

■ 

AUGUST. 

_  _  _ 

1 

SEPTEMBER.                           ] 

^ 

Dayof- 

:^ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Heis^t  of  Hl£ 
Low  Water. 

'hand 

19:18 
1.7 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

! 

F 

1 

5:88 
0.3 

12:17 
8.7 

16:47 
2.8 

22:67 

4.8 

E 

M 

1 

6:44 
1.0 

12:27 
4.3 

17:47 
2.4 

23:35 
4.0 

Th 

1 

0:08 
3.3 

6:11 
2.1 

12:47 
4.6 

A 

s 

2 

6:08 
0.6 

18.-00 
8.7 

17:34 
2.9 

28:29 
4.3 

Tu 

2 

6:15 
L3 

18:11 
4.8 

18:45 
2.4 

c 

F 

2 

1:19 
3.1 

7:13 
2.5 

14:02 
4.5 

21:00 
1.5 

' 

s 

3 

6:87 
0.9 

18:42 
4.0 

18:48 
2.9 

W 

3 

0:20 
3.4 

6:49 
1.8 

14:04 
4.4 

20:16 
2.2 

S 

3 

8:15 
3.1 

8:40 
2.7 

15:27 
4.7 

22:32 
1.0 

E 

1 

M     4 

8.8 

7:10 
1.3 

14:29 
4.1 

20:10 
2.9 

c 

Th 

4 

1:36 
3.1 

7:46 
2.1 

15:08 
4.5 

72:00 
1.8 

N 

s 

4 

4:48 
3.2 

10:12 
2.7 

16:43 
5.1 

23:42 
0.6 

,c 

Tu    5 

1:00 
3.3 

7:45 
L5 

16:20 
4.4 

21:52 
2.7 

f 

5 

8:29 
8.0 

8:66 
2.8 

16:12 
4.9 

23:18 
1.2 

M     5 

6:53 
3.8 

11:20 
2.2 

17:44 
6.5 

.    .    . 

1      Wl   6 

2:27 
3.1 

8:38 
1.7 

16:07 
4.6 

28:06 
2.0 

S 

6 

5:04 
3.2 

10:12 
2.4 

17:11 
6.3 

TU;       6 

1 

0:35 
—0.1 

6:43 
4.3 

12:17 
1.8 

18:38 
6.0 

Th'    7 

1 

4:08 
8.1 

9:40 
2.0 

16:64 
6.0 

s 

7 

0:20 
0.5 

6:15 
3.5 

11:20 
2.8 

18:02 
6.8 

,W!    7 

1:20 
-0.4 

7:24 
4.7 

13:07 
1.2 

19:26 
6.3 

1       ^     ^ 

0:00 
1.4 

5:30 
3.1 

10:87 
2.1 

17:40 
6.6 

N 

M 

8 

1K)7 
-0.1 

7:12 
3.9 

12:18 
2.0 

18:50 
6.2 

Th    8 

1 

2:00 
-0.6 

8:04 
6.2 

13:60 
0.7 

20:08 
6.5 

1     ,  S  1    9 

0:47 
0.7 

6:87 
8.4 

11:84 
2.1 

18:21 
6.0 

Tu 

9 

1:50 
—0.6 

7:54 
4.2 

13:09 
L7 

19:37 
6.6 

P|F|    9 

2:38 
—0.6 

8:48 
5.6 

14:33 
0.4 

20:55 
6.4 

,       S    10 

1   1 

132 
0.0 

7:30 
3.7 

12:24 
2.0 

19:02 
6.4 

W 

10 

2:32 
-1.0 

8:87 
4.6 

13:54 

1.4 

20.-20 
6.7 

E ;  s  10 

3:18 
—0.4 

9:23 
6.8 

16:16 
0.2 

21:37 
6.0 

,  N   M '  11 

1       1 

2:12 
-0.5 

8:18 
4.1 

13:14 
2.0 

19:42 
6.6 

• 

Th 

11 

8:12 
—1.0 

9:17 
4.9 

14:40 
1.2 

21:00 
6.7 

S'll 

8:56 
0.0 

10K)2 
6.8 

16:00 
0.1 

22:23 
6.6 

•  Tu  12 

2:52 
-0.9 

9:03 
4.2 

14.-00 

1.8 

20:24 
6.7 

P 

F 

12 

3:50 
—0.7 

10:00 
5.1 

15:27 
1.0 

21:45 
6.4 

1  M  12 

4:33 
0.6 

10:44 
6.7 

16:49 
0.3 

23:12 

4.8 

W   13 

1 

3:35 
—1.1 

9:47 
4.4 

14:47 
1.8 

21:09 
6.7 

S 

13 

4:30 
—0.5 

10:40 
6.2 

16:15 
0.9 

22:32 
5.9 

Tu  13 

1 

6:18 
1.1 

1159 
5.6 

17:46 
0.7 

:  :  ;. 

P  Th  14 

4:14 
—1.0 

10:33 
4.5 

15:34 

1.8 

21:66 
6.4 

E 

s 

14 

5:10 
0.0 

11:26 
6.2 

17:10 
1.1 

23:22 
6.2 

W   14 

1       1 

0:10 
4.2 

6K)8 
1.7 

12:22 
5.3 

18:56  i 
0.8 

1  F    15 

4:58 
—0.7 

11:20 
4.6 

16:80 

L8 

22:42 
6.9 

M|15 

5:50 
0.5 

12:12 
5.2 

18:12 
1.2 

Th  15 

1:20 
3.6 

7:10 
2.3 

13:22 
6.0 

20:20 
1.0  ' 

S    16 

5:38 
—0.4 

12:08 
4.6 

17:28 
1.9 

23:33 
5.3 

Tu  16 

0:20 
4.4 

6:36 
1.2 

13:06 
5.1 

19:21 
1.4 

])    F  ,  16 

1       1 

2:48 
8.3 

8:26 
2.6 

14:39 

4.8 

21:55 
0.9 

E    S|17 

6:22 
—0.2 

13K)0 

4.8 

18:40 
1.9 

D 

W 

17 

1:26 
3.7 

7:27 

1.8 

14:10 
4.6 

20:M 
L4 

»    S  '  17 

4:22 
3.4 

9:52 
2.7 

16:02 
4.7 

23:12 
0.7 

M   18 

0:30 
4.7 

7:05 
0.6 

13:55 
4.9 

20:00 

1.8 

Th 

18 

2:50 
3.3 

8:41 
2.3 

15:24 
5.0 

22:30 
L2 

,  Sll8 

5:34 
3.6 

11:06 
2.6 

17:12 

4.8 

.    .    . 

3)   Tu  19 

1:38 
8.9 

7:58 
1.2 

14:66 
5.1 

21:32 
1.7 

F    19 

4:24 
3.1 

9:54 
2.5 

16:34 
5.2 

23:51 
0.7 

|M   19 

0:10 
0.6 

6:22 
4.0 

12:04 
2.3 

18:08 
6.0 

1   !w;2o 

8:02 
3.6 

8:59 
1.6 

16:68 
6.2 

23:00 
1.2 

s    S    20 

5:45 
3.2 

11:00 
2.5 

17:33 
5.4 

'  Tu  20 

!       1 

0:52 
0.3 

7:00 
4.3 

12:47 
1.9 

18:52 
5.2 

i     'Th21 

4:33 
3.4 

10:02 
1.9 

16:56 
5.6 

.    .     . 

Sl21 

1 

0:47 
0.3 

6:42 
3.6 

11:57 
2.3 

18:24 
5.7 

W 1  21 

1:28 
0.3 

7:31 
4.6 

13:23 
1.6 

19:32 
6.3 

F   22 

0:12 
0.7 

5:50 
8.4 

11:00 
2.1 

17:47 
5.8 

M   22 

1:30 
0.0 

7:27 
3.9 

12:46 
2.2 

19:07 

5.8 

A 

Th!22 

1:56 
0.3 

7:68 
4.8 

13:67 
L3 

20:06 
6.3 

S  |23 

1:07 
0.3 

6:56 
3.5 

11:55 
2.2 

18:32 
6.1 

Tu  23 

2:07 
-0.1 

8:02 
4.1 

13:26 
1.9 

19:43 
5.9 

Fj23 

2:21 
0.4 

8:23 
6.0 

14:22 
L2 

20:35 
5.2 

:b    S,24 

1:52 
0.0 

7:48 
3.7 

12:43 
2.2 

19:15 
6.3 

W  24 

2:39 
-0.1 

8:35 
4.3 

14:00 
L8 

20:17 

6.8 

9. 

S    24 

2:44 
0.6 

8:49 
6.2 

14:44 
1.0 

21:04 
6.0 

M  25 

2:32 
-0.3 

8:27 
8.9 

13:27 
2.1 

19:52 
6.2 

O  Th  25 

1 

3:05 
0.0 

9:03 
4.6 

14:30 
1.7 

20:48 
5.6 

S   25 

3:09 
0.8 

9:12 
6.2 

15:08 
0.9 

21:33 

4.8 

Tu  26 

3K)6 
-0.3 

9:08 
3.8 

14:02 
2.1 

20:27 
6.1 

A    f!26 

3:28 
0.1 

9:30 
4.6 

15:00 
1.7 

21:16 
5.4 

M   26 

1 

3:32 
1.0 

9:35 
5.1 

15:39 
0.8 

22:(M 
4.4 

0  W|27 

8:40 
-0.4 

9:40 
4.0 

14:39 
2.2 

21:00 
6.0 

'  s 

27 

8:52 
0.4 

9:67 
4.7 

15:27 
L6 

21:47 

6.1 

Tu  27 

3:56 
1.3 

10:00 
5.2 

16:11 
0.8 

22:42 
4.2 

Th  28 

4:08 
-0.2 

10:14 

4.1 

15:11 
2.2 

21:32 
5.7 

E,   S 

28 

4:10 
0.6 

10:24 
4.7 

15:57 
1.6 

22:14 
4.7 

W  28 

4:22 
1.7 

10:30 
6.1 

16:52 
1.0 

23:22 

3.8 

1  F   29 

4:33 
0.0 

10:45 
4.0 

15:42 
2.2 

22:02 
5.2 

M   29 

4:37 
1.0 

10:50 
4.7 

16:30 
1.6 

22:47 
4.8 

Th!29 

1 

4:58 
2.1 

11:06 
5.0 

17:44 
1.1 

A   s    30 

5:00 
0.3 

11:20 
4.0 

16:18 
2.2 

22:31 

4.H 

Tu30 

5:00 
1.3 

11:18 
4.7 

17:10 
1.7 

23:24 
8.9 

F,30 

0:16 
3.4. 

5:44 
2.4 

11:56 

4.8 

18:50 
1.2 

S.31 

1 

5:20 
0.7 

11:52 
4,2 

16:57 
2.4 

23:00 
4.4 

W  31 

6:32      11:57      18:02 
1.6         4  6         1.7 

th  their  times  on  the  fin 
ther  it  is  high  or  low  wal 
I  soundings  on  the  Coasi 
epth  of  water,  add  the  ta 
case  subtract  it. 
W.;  Oi»  is  midnight,  12»»  is 
»n  diminished  by  12  give 
quar.;  E,  moon  on  the  e 

1 

i 

1       Thetid 

a  comparia 

1  from  Sf  eai 

1  which  ia  2. 

,  unless  a  m 

1       The  til 

(a.m.),all 

#.  ne^ 

fquator;  A 

es  are  placed  in  the  order  of  oc< 
on  of  consecutive  heights  will  i 
I  Lower  Low  Water,  which  is  1 
9  feet'  below  mean  sea  level.    T 
Inus  (— )  sign  is  before  the  heig 
ae  used  is  Pacific  Standard.  120t 
greater  are  in  the  afternoon  (p. 
-moon;  }),  Ist  qiiar.;  C.  full  m 
,  P,  moon  in  apogee  or  perigee. 

cun 
Qdi 
he 
ofl 
ht, 
hn 
m.) 

001 

renc 
pate 
datu 
ndt 
in  w 
lerid 
and 

i;  (C 

e.  wl 
whe 
mo 
tied 
hich 
lian 
wh< 
3d 

jtllnea 

ter.    Tl 

and  G 

bular  h 

noon; 
the  tim 
quator; 

nd 
lefa 
reod 
eig 

all 
esa 

N. 

heights  on  the  second  line  of  each  day:  1 
eights,  in  feet  and  tenths,  are  reckoned 
etic  Survey  Charts  for  this  region,  and 
ht  to  the  soundings  given  on  the  chart. 

hours  less  than  12  are  in  the  forenoon 
fter  noon ;  for  instance,  15:47  ia  3:47  p.  m. 
S,  moon  farthest  north  or  south  of  the 
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OCTC 

»BER. 

[1  Height  of  High  and 
Lowwater. 

NOVEMBER. 

DECEMBER.                           | 

s 

Day  of— 

Time  an 

i 

Day  of— 

Time  and  Heifl[htof  High  and 
Lowwater. 

as 

Day of— 

Time  and  Height  of  High  and 
Lowwater. 

W. 

Mo. 

W.  Mo. 

W.'Mo. 

717 

1 

1:32 
8.2 

6:67      13:12 
2. 7         4. 6 

20:18 
1.1 

|Tu 

1 

4.-08     10K)6 
4.0        2.7 

15:47 
4.4 

'22:14 
0.6 

E 

Th!    1 

428     ll.-OO     16-.87 
6.0        1.6        4.1 

22:30 
1.0 

c 

S 

2 

8:14 
3.3 

8:42      14:52 
2.8         4.5 

21:47 
0.8 

W 

2 

4:69     11:12 
4.6        1.8 

17K)6 
4.6 

23:10 
0.6 

P 

F|    2 

5:14     11:57     17:49 
6.4        0.9        4.3 

23:26 
1.1 

M 

3 

4:34 
3,6 

10:14      16:19 
2.7         4.7 

22:59 
0.8 

Th 

3 

6:48      12:04 
6.2        1.0 

18:09 
4.8 

S      3 

5:58     12:52     18:60 
5.9        0.8        4.4 

:  :  : 

Tu 

4 

5:32 
4.1 

11:22      17:27 
2.2         6.1 

23:66 
0.2 

£ 

F 

4 

0K)9       6:23 
0.6         5.7 

12:52 
0.4 

19:02 
5.1 

S     4 

0:14       6:40     13:40 
L2        6.4     -0.4 

19:43 
4.4 

W 

5 

6:16 
4.7 

12:16      18:24 
1.5         5.5 

.     .    . 

P 

S 

5 

0:62       7H)1 
0.6        6.2 

13:38 
-0.2 

19:62 
6.2 

m:  5 

0:58       7:20     14:28 
1.3        6.7     -0.7 

20:34  j 
4.3 

Th 

6 

0:42 
0.0 

6:67      13:00 
5.4        0.8 

19:15 
5.7 

s 

6 

1:81       7:39 
0.7        6.6 

14:21 
-0.6 

20:40 
6.0 

• 

Tu    6 

1:42       7:67      16X)7 
1.5        6.9     —1.0 

2120 
4.2 

p 

F     7 

1:25 
0.0 

7:35     13:40 
5.9        0.1 

20:02 
6.9 

• 

M 

7 

2:10       8:19 
1.0         6.7 

16:05 
—0.8 

21:27 
4.7 

W     7 

1 

2:18       8:38      15:47 
1.7        6.8     —1.0 

22K)7 
4.0 

E 

• 

S 

8 

2:07 
0.0 

8:12      14:22 
6.1     -0.2 

20:48 
5.8 

Tu 

8 

2:47       8:67 
1.3        6.7 

16:60 
-0.8 

22:16 
4.4 

aiTh    8 

2:56       9:12      16:30 
2.0         6.6     -0.8 

•22:54 

3,8 

s 

9 

2:46 
0.8 

8:50     15:07 
6.8     -0.5 

21:34 
5.5 

W 

9 

3:22       9:85 
1.7         6.4 

16:86 
-0.7 

23:04 
4.0 

f'    9 

8:33       9:62     17:19 
2.2        6.2     -0.6 

23:42 
8.7 

M 

10 

8:22 
0.7 

9:26     15:62 
6.8     —0.6 

22:22 
6.0 

8 

Th 

10 

4:02      10:16 
2.1         6.0 

17:22 
-0.8 

S    10 

4:17     10:81     17:60 
2.6        6.6     -0.1 

Tu 

11 

4:01 
1.2 

10:07      16:39 
6.2     -0.2 

28:10 
4.3 

F 

11 

0K)2       4:4A 
8.7         2.5 

10:57 
6.6 

18:13 
0.1 

S    11 

0:36       5:10     11:12 
3.7        2.9        6.1 

18:32 
0.3  1 

W 

12 

4:41 
1.7 

10:47      17:34 
5.9         0.0 

S 

12 

1:06       6:48 
3.5        2.8 

11:47 
6.0 

19:09 
0.6 

M   12 

1:85       6:20      11:53 
8.7         2.9        4.8 

19:10 
0.7 

ThjlS 

0:06 
3.9 

5:29     11:86 
2.2        5.5 

18:38 
0.4 

s 

13 

2:22       7:16 
3.5         2,9 

12:49 
4.5 

20:07 
0.8 

Tu  13 

2:35       7:42     12:44 
3.8         2.9         3.8 

19:82 
1.2 

S 

f!i4 

1:18 
3.6 

6:32      12:32 
2.7        6.0 

19:43 
0.7 

D 

m;i4 

8:35       9:06 
3.8        2.9 

14KJ8 
3.9 

21K)7 
1.0 

D 

A 

W 

14 

3:24       9:82      14:00 
4.1         2.9        3.4 

20:36 
1.4 

D 

S 

15 

2:46 
3.4 

8:00      13:60 
1    2.8        4.6 

21 KK) 
0.8 

Tu  15 

1 

4:80      10:40 
4.0        2.9 

16:37 
3.7 

22:00 
1.2 

E 

Th 

15 

4:11      11:04      1529 
4.3        2.7        3.1 

21.26 
1.6 

s 

16 

4:10 
8.7 

9:44      16:20 
2.9        4.2 

22:15 
0.8 

a'w  16 

5K)7      11:42 
4.4         2.8 

16:60 
3.7 

22:47 
1.8 

F 

16 

4:62      12.00      16:56 
4.7         2.2         8.2 

22:25 
1.7 

M 

17 

5:11 
^4,0 

11K)6      16:44 
2.7         4.2 

28:16 

0.8 

Th.l7 

1 

6:40     12:26 
4.8         1.8 

17:62 
3.8 

28:37 
1.3 

S 

17 

5:30     12:38     18:00 
6.0        1.6        3.3 

23:12 
1.8 

TulS 

5:52 
4.4 

12:00      17:44 
2.2         4.3 

.    .    . 

£ 

F 

18 

6:12      12:67 
5.1         1.3 

18:89 
4.0 

s 

18 

6.-04      13:10      18:62 
6.4         1.0         8.S 

23:64 

1.8 

W  19 

0:00 
0.7 

6:27     12:40 
4.7         1.8 

18:30 
4.5 

8 

19 

0:12       6:39 
1.3        5.4 

13:27 
0.9 

19:20 
4.1 

M 

19 

6:87      13:44      19:41 
5.8        0.3        3.7 

A 

Th  20 

0:88 
0.8 

6:58      18:09 
6.0        1.8 

19:10 
4.6 

!  s'20 

1 

0:46       7:06 
1.4        5.7 

13:66 
0.5 

20:00 
4.2 

Tu 

20 

0:86       7:12     14:20 
L8        6,0     -0.2 

20.2?» 
3.9 

£ 

F 

21 

1:12 
0.8 

7:20     18:88 
6.2        1.0 

19:46 
4.7 

M 

21 

1:16       7:32 
1.5        5.9 

14:27 
0.2 

20:38 

4.1 

W 

21 

1:14       7:48     14:64 
1.9         6.4     -0.6 

21.07 
4.0 

S 

22 

1:87 
0.9 

7:46     14:06 
5.4        0.7 

20:19 
4.7 

0  Tu 

1 

22 

1:46       8:03 
1.6        6.0 

15KX) 
-0.2 

21:18 
4.1 

9 

Th 

22 

1:58       8:20     15:30 
2.0.      6.5     -0.8 

21:49 
4.1 

s 

23 

2K)0 
1.0 

8:10     14:88 
6.6        0.6 

20:62 
4.6 

W 

23 

2:18       8:34 
1.8        6.2 

16:88 
-0.4 

22K)0 
4.0 

F 

23 

2:38       8:89      16:07 
2.0        6.5     -0.9 

•22:32 
4.1 

0 

M 

24 

2:25 

1.2 

8:84     16:02 
5.7        0.8 

21:27 
4.6 

Th 

24 

2:47       9K)7 
1.9         6.2 

16:14 
—0.6 

22:46 
3.9 

8  '24 

1 

3:16       9:88     16:47 
2.1        6.4     —0.8 

23:19 
4.1 

Tu 

25 

2:50 

1.4 

9:00      16:34 
5.7        0.1 

22.-04 
4.2 

N     F 

25 

3:26       9:46 
2, 1         6. 1 

16:62 
-0.4 

23:35 
3.9 

6   25 

4:04      10:20      17:28 
2.2         6.0     -0.5 

W 

26 

3:16 
1.7 

9:27     16:06 
5.7        0.1 

22:46 
3.9 

S 

26 

4:10      10:26 
2.3        5.8 

17:86 
-0.2 

M   26 

0:09       5.-01      11  K» 
4.2        2.3        6.5 

18:12 
-0.1 

Th 

27 

8:48 
2.0 

9:59      16:46 
6.6        0.2 

28:30 
3.7 

Si  27 

0:32       5:07 
3.8        2.6 

11:18 
6.4 

1827 
0.1 

P 

Tu27 

1 

1:02       6:12     12K)6 
4.3         2.3         4.9 

19Kn 
0.4 

F 

28 

4:24 
2.3 

10:87      17:36 
5.4        0.3 

M 

28 

1:32       6:29 
3.8        2.6 

12:14 
4.9 

19.-24 
0.4 

W  28 

1:55       7:87     18:14 
4.6        2.2        4.8 

19:49 
0.8 

N 

S 

29 

0:30 
3.6 

5:18      11:26 
2.6        5.0 

18:37 
0.6 

<L 

Tu 

29 

2:84       8:08 
4.1         2.8 

13:36 
4.4 

2026 
0.7 

E 

Th 

29 

2:58       9:10      14:89 
4.8         2.0        8.8 

20:47 
1.2 

s 

30 

1:44 
3.5 

6:40     12:38 
.  2,7        4.7 

19:48 
0.7 

W 

30 

3:84       9:42 
4.4         2.3 

15:10 
4.2 

21:27 
0.9 

F 

30 

3:62      10:88     16:10 
6.1        1.6        3.7 

21:64 
1.5 

c 

M 

31 

3:02 
3.7 

8:31      14:10 
2.9         4.4 

21:03 
0.7 

8  I  31 

4:47      11:62      17:82 
6.6        0.9        8.6 

22:64 
1.7 

a< 
in 
wl 

UI 

(a 
eq 

Th 
3omi 
>m  } 
iich 
dess 

Th 
.m.) 

•. 
uato 

etid 
>ari8 
iean 
is  2. 
ami 
etiB 
,all 

r;  A 

68  are  placed  in  the  order  of  occurrence,  wj 
on  of  consecutive iheights  will  indicate  whel 
Lower  Low  Water,  which  is  the  datum  ol 
9  feet  below  mean  sea  level.    To  find  the  d« 
nu8  ( -)  sign  is  before  the  height,  in  which 
ae  used  is  Pacific  Standard,  120th  meridian ' 

^moon;  }),  Istquar.;  O.  '^11  moon;  Ci  3d  <5 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Th 
soundings  on  the  Coast  and  Q 
tpih  of  water,  add  the  tabular  h 
case  subtract  it. 
W.:  0>>  is  midnight,  12>»  is  noon: 
n  diminished  by  12  give  the  tim« 
uar.;  E,  moon  on  the  equator; 

nd 
eh 
eod 
elg 

all 
»ai 

N, 

heig 
eipH 
etic 
htto 

hou 
fterx 
6.m 

htsc 
te,ii 
Sun 
the 

irs  U 
loon 
oon 

>n  the  second  line  of  each  day: 
i  feet  and  tenths,  are  reckoned 
^ey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

MB  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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1                             JANUARY. 

FEBRUARY. 

MARCH. 

1 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

a 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

1 

F 

1 

3:08 
2.7 

9:15      16:17 
6.1     -1.0 

23:24 
4.6 

9 

M 

1 

4:35 
2.4 

10:42 
6.2 

17:27 
—1.0 

.    .    . 

Sl^" 

1 

4:26 

1.8 

10:42 
5.9 

17:02 
-0.3 

28:48 
6.4 

g^ 

2 

8:57 
2.6 

10:00     17:00 
6.8     —1.2 

Tu 

2 

0:26 
6.2 

5:27 
2.3 

11:35 
6.0 

18:09 
-0.7 

w 

2 

6:16 
1.4 

11:85 
6.8 

17:47 
0.0 

.    .    . 

,  s 

3 

0:10 
4.8 

4:47     10:48 
2.7        6.1 

17:47 
—1.2 

W 

3 

1:04 
6.8 

6:19 
2.0 

12:28 
5.7 

18:54 
—0.3 

E  Th 

3 

0:24 
6.6 

6:06 
LI 

1228 
6.5 

18:31 
0.4 

p 

M 

4 

0:55 
4.9 

5:87      11:38 
2.7        6.0 

18:31 
-1.1 

E 

Th 

4 

1:45 
5.4 

7:18 
1.8 

13:23 
5.2 

19:40 
0.2 

F 

4 

1:08 
5.6 

7:00 
0.9 

1322 
6.2 

19:13 
LO 

Tu 

5 

1:38 
5.1 

6:80     12:32 
2.7        5.8 

19:17 
-0.7 

F 

5 

2:27 
6.6 

8:17 
1.7 

14:27 
4.8 

20:26 
0.9 

S 

5 

1:43 
5.6 

7:52 
0.9 

14:22 
4.8 

19:58 
L5 

W 

6 

2:21 
5.1 

7:27     18:30 
2,6        5.3 

20:04 
-0.8 

S 

6 

8K)8 
6.5 

9:20 
1.6 

16:34 
4.4 

21:12 
1.6 

1 

6 

2:27 
6.6 

8:62 
0.9 

15:27 
4.4 

20:46 
2.2 

Th 

7 

8:05 
6.8 

8:32      14:32 
2.4         4.8 

20:50 
0.3 

6 

7 

8:58 
5.6 

10:27 
N    1.4 

16:46 
3.9 

22:08 
2.1 

iM 

7 

8:16 
5.4 

9:57 
0.8 

16:37 
4.1 

21:87 
2.6 

E     F 

8 

3:58 
5.4 

9:45     15:42 
2.2         4.8 

21:42 
0.9 

c 

M 

8 

4:50 
5.5 

11:37 
1.2 

18:12 
3.8 

23:08 
2.6 

d  Tu 

8 

4:05 
6.2 

11KB 
0.8 

17:66 
4.0 

22:42 
8.0 

CB 

9 

4:40 
5.6 

10:58      17:00 
1.9         4.0 

22:42 
1.5 

Tu 

9 

5:47 
6.5 

12:50 
0.7 

19:32 
3.7 

8    W 

1 

9 

5K)6 
5.1 

12:12 
0.7 

19K)9 
4.0 

23:82 
3.1 

S 

10 

5:83 
5.6 

12K)8      18:26 
L5         3.8 

23:44 
2.1 

W 

10 

0:14 
2.9 

6:46 
5.4 

13:49 
0.4 

20:44 
8.8 

I"" 

10 

6:12 
5.0 

13:10 
0.6 

20:17 
4.2 

.    .    . 

M 

11 

6:25 
5.7 

18:16      19:47 
0.9         3.7 

s 

Th 

11 

1:17 
3.0 

7:41 
6.5 

14:40 
0.1 

21:42 
4.3 

F 

11 

1:06 
3.1 

7:18 
5.0 

14:08 
0.6 

21:07 
4.4 

Tu 

12 

0:42 
2.5 

7:17     14:14 
5.8         0.4 

21K)0 
4.0 

F 

12 

2:16 
8.1 

8:34 
5.5 

16:27 
0.0 

22:28 
4.4 

,  8 

12 

2:05 

ao 

8:13 
5.0 

14:47 
0.3 

21:60 
4.6 

W 

13 

1:32 
2.7 

8^58      15:07 
5.8         0.0 

22:00 
4.2 

'  S 

13 

8:08 
3.0 

9:22 
6.6 

16:08 
—0.1 

23:07 
4.6 

A     S 

1 

13 

2:55 

2.8 

9:08 
5.0 

15:82 
0.4 

22:28 
4.7 

Th 

14 

2:28 
2.9 

8:55      15:52 
5.9     -0.2 

22:52 
4.4 

s 

14 

3:52 
3.0 

10:07 
6.4 

16:40 
—0.1 

28:43 
4.7 

M 

14 

3:38 
2.5 

9:50 
6.0 

16K)6 
0.5 

23K)0 
4.9 

s-  F 

15 

8:17 
2.9 

9:37      16:33 
5.8     -0.5 

23:35 
4.6 

AM 

15 

4:32 

2.8 

10:44 
6.3 

17:12 
0.1 

.    .    . 

Tu 

15 

4:17 
2.2 

10:80 
6.0 

16:38 
0.6 

23:27 
6.0 

S 

16 

4:00 
3.0 

10:19     17:08 
5.8     -0.8 

•    •    • 

•  Tu 

16 

0:14 
4.8 

6:10 
2.6 

11:18 
5.1 

17:44 
0.2 

•  W 

1 

16 

4:52 
2.0 

11K)9 
4.9 

17:11 
0.8 

23:51 
6.0 

•  s 

17 

0:16 
4.6 

4:42      10:57 
3.0        5.6 

17:43 
-0.4 

W 

17 

0:46 

4.8 

5:46 
2.5 

11:63 
5.0 

18:12 
0.6 

E  Th 

17 

5:26 
L6 

11:45 
4.9 

17:42 
L2 

M 

18 

0:58 
4.6 

5:24      11:80 
3.0        5.3 

18:16 
-0.2 

Th 

18 

1.-08 

4.8 

6:23 
2.2 

12:80 
4.7 

18:46 
0.7 

F 

18 

0:14 
5.0 

6:02 
L4 

12:24 
4.7 

18:12 
1.3 

A  Tu 

19 

1:27 
4.6 

6:04      12:16 
3.0         5.1 

18:46 
O.l 

E 

F 

19 

1:30 
4.9 

7:06 
2.0 

18:10 
4.6 

19:18 
1.1 

S 

1 

19 

0:86 
6.0 

6:42 
1.1 

13K)5 

4.7 

18:44 
L6 

'r 

20 

1:59 
4.7 

6:45     12:42 
3.0         4.7 

19:17 
0.4 

s 

20 

1:66 
6.0 

7:51 
1.8 

13:50 
4.3 

19:53 
1.5 

s 

20 

1:01 
6.0 

7:22 
0.9 

13:52 
4.5 

19:22 
2.0 

!    7^ 

21 

2:27 
4.7 

7:30     13:-20 
2.8         4.5 

19:48 
0.6 

s 

21 

2:24 
5.0 

8:38 
1.5 

14:46 
4.1 

20:32 
1.9 

M 

1 

21 

1:84 
6.1 

8:07 
0.7 

14:47 
4.8 

20:04 
2.3 

E 

F 

22 

2:55 

4.8 

8:20     14:07 
2.7         4.2 

20:26 
1.0 

M 

22 

3K)0 
6.1 

9:82 
1.4 

15:50 
3.9 

21:21 
2.2 

Tu 

22 

2:12 
5.2 

9:02 
0.6 

16:50 
4.0 

20:68 
2.7 

s 

23 

8:24 
4.9 

9:17      16:02 
2.6         3.8 

21:07 
1.6 

Ta 

23 

8:47 
6.1 

10:40 
1.1 

17:10 
3.6 

22:17 
2.6 

W 

23 

8K)2 
6.2 

10:05 
0.6 

17:02 
3.9 

21:68 
2.9 

S 

24 

8:59 
5.0 

10:14     16:07 
2.1        8.6 

21:66 
1.9 

D  W 

24 

4:36 
5.2 

11:47 
0.7 

18:38 
3.6 

23:24 
2.7 

N 
1> 

Th 

24 

4K)8 
5.1 

11:13 
0.6 

18:17 
4.0 

23:12 
3.0 

D 

M 

25 

4:88 
5.1 

11:18      17:26 
1.7        3.4 

22:47 
2.2 

Th 

25 

6:36 
5.3 

12:42 
0.4 

19:54 
3.9 

.    .    . 

F 

25 

5:07 
6.1 

12:17 
0.4 

19:22 
4.3 

Tu 

26 

5:25 
5.3 

12:25      18:58 
1.1        3.4 

23:50 
2.6 

N    F 

1 

26 

0:86 

2.8 

6:43 
5.6 

13:60 
0.0 

20:58 
4.2 

S 

26 

0:27 
2.9 

6:22 
5.1 

13:18 
0.2 

20:20 
4.6 

W 

27 

6:16 
5.5 

13:27      20:20 
0.6        3.7 

.    .    . 

's!27 

1:43 
2.8 

7:47 
6.7 

14:43 
-0.2 

21:47 
4.6 

S 

1 

27 

1:38 
2.6 

7:87 
5.3 

14:13 
0.2 

21K)7 
6.0 

1     ^^ 

28 

0:55 
2.6 

7:10     14:17 
6.7        0.0 

21:22 
4.0 

!«' 

28 

2:40 
2.6 

8:48 
5.8 

15:32 
-0.4 

22:27 
4.9 

|M 

28 

2:84 
2.0 

8:46 
5.4 

16:02 
0.2 

21:50 
5.3 

N    F 

29 

1:56 
2.7 

8:04      15:10 
5.9     —0.5 

22:13 
4.4 

M 

t 

29 

8:36 
2.1 

9:47 
6.0 

16:18 
-0.6 

23:10 
5.2 

P|Tu 

29 

8:27 
1.6 

9:45 
5.6 

16:54 
0.8 

22:30 
5.6 

S    30 

1      ' 

2:51 
2.7 

9:02      15:56 
6.1     -0.9 

23K)0 
4.7 

E  w 

30 

4:17 
1.0 

10:41 
5.6 

16:89 
0.6 

28:06 
5.7 

H   31 

1 

1 

3:48 
2.6 

9:51      16:42 
6.1     -1.0 

23:43 
5.0 

O  Th 

31 

6:06 
0.6 

11:36 
5.5 

17:20 
0.8 

28:46 
5.7 

ThetW 

1  a  comparis 

,  from  Meai 

which  is  3. 

'  unlen  ft  m 

The  til 

(a.iiL),all 

•,nei« 

equator;  A 

on  of  confleqptive  heights  will  indicate  whe 

1  Lower  Low  Water,  which  is  the  datum  of 

2  feet  below  mean  sea  level.  .To  And  the  d( 
inuB  (— )  sign  is  before  the  height,  in  which 
ne  used  is  Pacific  Standard,  120th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 
r  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  heignts,  ii 

soundings  on  the  CJoast  and  Geodetic  Snrv 
ipth  of  water,  add  the  tabular  height  to  the 

case  subtract  it. 

W.;  Oh  is  midnight,  12«»  is  noon;  all  hours  1 
n  diminished  by  12  give  the  times  after  noon 
)uar.;  £,  moon  on  the  equator;  N,  8,  moon 

>n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  region,  and 
BOi^idings  given  on  the  chart, 

;  for  instance,  16:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL. 

MAY. 

.            _ 

~ 

' 

JUNE. 

■ 

I 

S 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

6:58 
0.3 

12:80 
5.4 

18:00 
L3 

s 

1 

6:25 
—0.4 

1328 
4.9 

18:12 
2.6 

.    .    . 

w 

1 

0:38 
5.2 

737 
-0.4 

14:54 
4-7 

19:16 
3.2 

!s 

2 

0:22 
6.7 

6:42 
0.2 

13:26 
5.0 

18:42 
L7 

M 

2 

0:25 
5.7 

7:15 
-0.4 

14:17 
4.7 

18:57 
3.0 

Th 

2 

1:24 
4.9 

8:19 
0.0 

15:42 
4.7 

20:22! 
3.2; 

s 

3 

1:04 
6.6 

7:31 
0.2 

14:22 

4.8 

19:26 
2.2 

s,Tu 

3 

1K)7 
5.4 

8.-02 
-0.2 

15:12 
4.6 

19:46 
3.2 

f 

3 

2:11 
4.6 

9:00 
0.8 

16.-27 
4.7 

21i0' 
3.2, 

M 

4 

1:46 
6.5 

8:27 
0.2 

16:22 
4.4 

20:12 
2.7 

'w 

4 

1:52 
5.0 

8:52 
0.0 

16K)7 
4.6 

20:40 
3.2 

s 

4 

3:03 
4.1 

9:46 
0.6 

17K)9 
4.7 

22:42' 
3.1 

Til 

5 

2:80 
6.3 

9:25 
0.4 

16:27 
4.3 

21:12 
8.1 

'Th    6 

.      1 

2:45 
4.7 

9:45 
0.4 

17K)6 
4.6 

22:02 
3.2 

A 

§ 

5 

4:05 
3.8 

10:28 
L2 

17:48 
4.9 

23:50  1 
2.9! 

8 

W 

6 

8:21 
5.0 

10:25 
0.6 

17:83 
4.2 

22:17 
3.2 

F     6 

1 

8:42 
4.3 

10:35 
0.7 

18:00 
4.6 

28:20 
3.2 

M 

6 

5:12 
8.6 

11:18 
L6 

18:28 
5.1 

*.  !  !  i 

C 

Th 

7 

4:22 
4.7 

11:27 
0.7 

18:38 
4.2 

23:42 
3.2 

C    S      7 

4:48 
4.0 

11:29 
LO 

18:40 
4.6 

.    .    . 

E 

Tu 

7 

0:46 
2.4 

6:27 
3.4 

12:10 
L7 

19:07 
5.1, 

F 

8 

6:29 
4.5 

12:28 
0.7 

19.37 
4.4 

A    S'    8 

0:80 
3.0 

6:05 
3.9 

12:17 
1.3 

19:26 
4.9 

W 

8 

1:32 
L8 

7:87 
3.6 

13KX) 
2.0 

19:43 
5.2 

8 

9 

0:53 
8.1 

6:37 
4.4 

13:15 
0.8 

20:28 
4.7 

m'   9 

1:26 
2.7 

7:12 
8.8 

13:10 
1.5 

20:06 
5.0 

Th 

9 

2:14 
L2 

8:44 
3.8 

13:42 
2.2 

20:16  1 
5.4 

A 

S 

10 

1:61 

2.8 

7:42 
4.4 

14K)1 
0.9 

21:02 
4.9 

E  Tu'lO 

1 

2:10 
2.1 

8:14 
3.9 

13:64 
L7 

20:40 
5.1 

F 

10 

2:56 
0.6 

9:41 
4.0 

14:90 
2.4 

20:50 
5.6 

M 

11 

2:40 
2.4 

8:40 
4.5 

14:46 
LI 

21:37 
5.0 

W   11 

2:52 
1.5 

9K)7 
4.2 

14:85 
L9 

21:10 
5.2 

S 

11 

8:37 
0.0 

10:33 
4.2 

16:14 
2.6 

21:24 

5.8 

,Tu  12 

8:18 
2.0 

9:30 
4.6 

16:23 
1.2 

22:07 
5.1 

Th  12 

3:29 
LO 

10:00 
4.4 

15.12 
2.0 

21:40 
5.2 

§ 

12 

4:18 
—0.5 

11:22 
4.4 

15:55 
2.8 

22:02  ' 

6.0, 

E    W 

13 

3:54 
1.5 

10:16 
4.7 

15:68 
L3 

22:30 
5.1 

F    13 

4:02 
0.5 

10:47 
4.5 

16:50 
2.2 

22K)6 
5.5 

• 

M 

13 

5:00 
-0.8 

12:10 
4.6 

16:40 
2.8 

22:44 

6.0 

Th 

14 

4:30 
1.2 

10:58 

4.8 

16:30 
L5 

22:58 
5.1 

S    14 

4:38 
0.0 

11:34 
4.4 

16:27 
2.3 

22:39 
5.5 

N 

Tu 

14 

6:44 
—1.0 

12:67 
4.6 

17:29 
2.8 

2338 
6.0 

• 

F 

15 

6:06 

0.8 

11:40 

4.8 

17:03 
L7 

23:22 
5.2 

•    S|15 

5:20 
-0.3 

12:21 
4.6 

17K)6 
2.5 

23:10 
5.6 

W 

15 

6:29 
— LO 

13:42 

4.8 

18:20 
2.9 

'.    '.    .'1 

S 

16 

6:38 
0.6 

12:24 
4.7 

17:88 
2.0 

23:47 
5.2 

Im  16 

6:03 
—0.5 

13:10 
4.6 

17:47 
2.7 

23:48 
5.7 

Thjl6 

0:18 
5.7 

7:15 
-0.8 

14.-27 
4.9 

19:15 
2.9 

s 

17 

6:18 
0.2 

13:10 
4.7 

18:14 
2.3 

N'  Tu  17 

6:45 
—0.6 

13:57 
4.6 

18:32 
2.9 

P 

F    17 

1:12 
5.5 

8:00 
—0.6 

16:12 
5.0 

20:18 
2,9  , 

M 

18 

0:18 
5.4 

7:02 
0.1 

14:00 
4.3 

18:54 
2,7 

.W   18 

1       1 

0:36 
5.6 

7:88 
—0.6 

14:47 
4.7 

19:27 
3.0 

S    18 

2:10 
6.0 

8:53 
—0.1 

15:58 
6.2 

21'.30, 
2.6 

1 

Tu 

19 

0:55 
6.3 

7:47 
0.0 

14:52 
4.3 

19:41 
2.8 

Th  19 

1 

1:20 
5.4 

8:20 
-0.4 

15:38 
4.7 

2059 
3.1 

S    19 

.      3:17 
4.6 

9:42 
0.4 

16:47 
5.4 

22.46 
2.3 

N 

W  20 

1:38 
6.3 

8:40 
0.0 

15:50 
4.3 

20:37 
3.1 

1f'20 

2:16 
5.1 

9:16 
-0.1 

16:30 
4.7 

21:42 
8.1 

i 

m'20 

4:37 
4.1 

10:40 
LO 

17:35 
5.5 

23:54  1 
L» 

Th  21 

2:82 
5.2 

9:38 
0.1 

16:62 
4.3 

21:50 
3.1 

8  '21 

3:22 

4.8 

10:12 
0.2 

17:22 
4.9 

23:00 
2.7 

Tu  21 

5:57 
4.0 

11:40 
L6 

18:25 
5.6 

D 

F   22 

3:a5 
6.0 

10:40 
0.3 

17:53 
4.4 

23:09 
3.1 

])  1  S  ,  22 

4:40 
4.6 

11:12 
0.7 

18:13 
5.2 

.     .    . 

W  22 

0:58 
1.3 

7:20 
4.0 

12:36 
2.0 

19:14  , 
5.6 

1  S    23 

4:61 
4.7 

11:44 
0.4 

18:48 
4.6 

'  M ,  23 

0:14 
2.2 

6:07 
4.2 

12:12 
1.1 

19:02 
5.4 

Th'23 

1:58 
0.6 

8:35 
4.0 

13:32 
2.3 

20:03' 
5.9 

!     !s''24 

1           1 

0:24 
2.5 

6:10 
4.6 

12:43 
0.6 

19:40 
5.0 

E- Til  24 

)       1 

1:20 
1.5 

7:26 
4.3 

13:11 
L4 

19:50 
5.6 

F    24 

2:54 
0.0 

9:40 
4.2 

14.-22 
2.6 

20:49 
6.0 

1 

1 

M|25 

1:29 
2.0 

7:28 
4.7 

13:45 

0.8 

20:27 
5.4 

W  25 

2:12 
LO 

8:40 
4.5 

14:00 
1.6 

20:35 
5.8 

8    25 

3:42 
-0.4 

10:40 
4.5 

15:10 
2.9 

21:33  , 
6.0  1 

P 

Tu26 

I 

2.-27 
l.-k 

8:40 
4.9 

14:37 
1.0 

21:10 
5.5 

Th  26 

3:04 
0.3 

9:47 
4.6 

14:48 
2.1 

21:20 
5.9 

S   26 

1 

4:28 
-0.7 

11:30 
4.6 

16:56 
2.9 

22:16' 
5.9 

1 

W  27 

3:18 
0.8 

9:43 
5.1 

15:22 
1.2 

21:51 
5.7 

F|27 

3:53 
—0.2 

10:44 
4.7 

15:35 
2.4 

22:00 
(i.O 

S 

0 

M  27 

j 

5:11 
—0.8 

12:18 
4.6 

16:42 
2.9 

22:57 

5.S 

1 

Th,28 

1 

4:01 
0.3 

10:43 
5.2 

16:07 
1.6 

22:30 
5.9 

,  8    28 

4:41 
—0.6 

11:38 

4.8 

16:20 
2.7 

22:40 
6.0 

Tu'28 

5:52 
-0.8 

13K)0 
4.7 

17:22 
S.1 

23:36 
5.5 

G 

F!29 

4:.50 
—0.1 

11:40 
5.2 

16:48 

1.8 

23:07 
5.8 

C !  S    29 

5:25 
—0.8 

12:28 
4.7 

17K)0 
3.0 

28:18 
5:8 

w!29 

1 

6:30 
—0.6 

13:44 

4.8 

18:12 
3.2 

' 

S  '30 

5:38 
—0.3 

12:32 
5.0 

17:30 
2.2 

23.47 

5.8 

s    M  30 

1      1 

6:11 
—0.8 

13:19 
4.7 

17:43 
3.2 

Thi30 

0:15 
5.2 

7:07 
-0.3 

1435 
4.8 

19*2 
3.2 

1 

! 
1 

Tu' 

31 

J,  wi 
whe 
mof 
lede 
dich 
lian 
whe 
3d 

OHX)       6:56      14:07 
5.6     -0.7         4.7 

th  their  times  on  the  firs 
Lher  it  is  high  or  low  wat 
soundings  on  the  Coast 
pth  of  water,  add  the  ta 
ease  subtract  it, 
W.:  Ot>  is  midnight,  ri»«  i 
n  diminished  by  12  give  1 
[]uar.;  E,  moon  on  the  e 

18:33 
3.2 

1         The  tW 

1  acomparis 

from  Meal 

which  is  3. 

unlefis  a  m 

The  til 

(a.m.).  all 

#,  nev 

'  equator;  A 

lea  are  placed  in  the  order  of  occurrence 
on  ot  consecutive  heights  will  indicate 

1  Lower  Low  Water,  which  is  the  datu 

2  feet  below  mean  .sea  level.    To  find  t^ 
Inus  (— )  sign  is  before  the  height,  in  wl 
ae  used  is  Pacific  Standard,  120th  meric 
greater  are  in  the  afternoon  (p.  m.)  and 
rmoon;  2>.  l«'t  quar.;  Q.  full  moon;  (^, 
,  P,  moon  in  apogee  or  perigee. 

t  line  a 
er.    Th 
and  G 
bular  h 

«  noon; 
thetim< 
quator; 

ad 
eh 
wd 
eig 

all 
;sal 

N, 

tieights  0 
eight*,  it 
L'tie  Surv 
bt  to  the 

hours  1« 
rternoon 
8,  moon 

n  the  second  line  of  each  day; 
I  feet  and  tenths  are  reckoned  , 
ey  Charts  for  this  region,  and  I 
soundings  given  on  the  charts  | 

!S8  than  12  are  in  the  forenoon 
:  for  instance.  15:47  is  3:47  p.  m. 
farthest  north  or  soath  of  the 
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1 

JULY. 

AUGUST. 

'hand 

SEPTEMBER. 

's 
2 

Day  of— 

Time  and  HeiRbtof  High  and 
LowWater. 

Day  of— 

Time  and  Height  of  Hie 
Low  water. 

Day  of— 

Time  and  Height  of  High  and ; 
Low  Water. 

c 
S 

W,  'Mo. 

W.|Mo. 

W.  Mo. 

'  F  '    1 

0:59 
4.7 

7:44 
0.1 

15KB 

4.8 

19:52 
3.2 

£ 

M 

1 

2:04 
4.0 

8:12 
1.2 

15:13 
4.9 

21K)2 
2.5 

Th 

1 

3:84 
3.8 

8:57 
2.4 

15:20 
4.9 

22:13 
LI  , 

i\' 

2 

1:40 
4.3 

8:18 
0.5 

15:38 
4.8 

20:46 
3.2 

Tu 

2 

2:52 
3.8 

8:50 
1.6 

16:42 
5.0 

21:51 
2.1 

(L 

F 

2 

4:47 
8.6 

9:52 
2.6 

16:10 
6.0 

28:18 
0.9 

H 

3 

2:27 
4.0 

8:53 
0.9 

16:13 
4.9 

21:50 
3.0 

W 

3 

3:49 
3.5 

9:34 
2.0 

16:20 
5.0 

22:57 
1.9 

S 

3 

6:07 
3.6 

11 KX) 
2.8 

17:09 
6.1 

E 

1 

M 

4 

8:22 
8.8 

9:83 
1.3 

16:49 
5.0 

22:68 
2.7 

c 

Th 

4 

6:02 
3.4 

10:25 
2.2 

17:03 
5.1 

N 

s 

4 

0:22 
0.6 

7:22 
3.8 

12:10 
2.7 

18:15 
5.3 

|(C 

Tu 

5 

4:26 
3.5 

10:22 
1.6 

17:26 
5.0 

23:50 
2.1 

F 

5 

0:00 
1.3 

6:27 
3.8 

11:22 
2.6 

17:62 
5.3 

M 

5 

1:22 
0.2 

8:24 
4.1 

18:18 
2.7 

19:20 
5.4 

1 

W 

6 

5:42 
8.4 

11:12 
1.9 

18:02 
5.2 

S 

6 

1:00 
0.8 

7:50 
8.5 

12:27 
2.7 

18:46 
5.5 

Tu 

6 

2:15 
0.0 

9:14 
4.5 

14:17 
2.6 

20:22 
5.5 

Th    7 

0:45 
1.6 

7:00 
3.4 

12:06 
2.2 

18:44 
5.3 

s 

7 

1:55 
0.3 

8:55 
3.7 

13:28 
2.7 

19:40 
5.6 

W 

7 

3:W 
-0.2 

9:57 
4.9 

15:12 
2.2 

21:22 
5.7 

fI   8 

1:88 
0.9 

8:15 
3.5 

13:00 
2.4 

19:25 
5.6 

N 

M 

8 

2:46 
-0.2 

9:47 
4.1 

14:27 
2.7 

20:36 

5.8 

Th 

8 

3:50 
-0.3 

10:37 
5.2 

16KX) 
L7 

22:19 
5.7 

S      9 

2:27 
0.8 

9:19 
3.8 

13:52 
2.6 

20:10 
5.8 

Tu 

9 

8:32 
-0.6 

10:35 
4.5 

15:22 
2.6 

21:30 
6.0 

p  F ;  9 

4:36 
—0.1 

11:15 
5.4 

16:50 
1.3 

28:12 
5.6, 

I 

10 

8:12 
-0.2 

10:15 
4.1 

14:45 
2.7 

20:55 
6.0 

W 

10 

4:17 
—0.8 

11:16 
4.8 

16:11 
2.4 

22:21 
6.0 

E     S     10 

1 

5:22 
0.1 

11:53 
6.6 

17:41 
0.8 

.     .    .  j 
.    .    .  1 

1 

11 

8-.57 
-0.7 

11.-02 
4.4 

15:33 
2.7 

21:40 
6.0 

• 

Th 

11 

5:02 
—0.8 

11:57 
5.0 

17:02 
2.2 

23:15 
5.9 

;  s  ;ii 

1    1 

0K)7 
5.5 

6K)5 
0.5 

12:32 
5.5 

18:33 
0.7 

•  Tu  12 

4:42 
—1.2 

11:48 
4.6 

16:24 
2.7 

22:30 
6.1 

P 

F 

12 

5:44 
—0.6 

12:86 
5.2 

17:52 
1.8 

M   12 

1 

1K)2 
5.3 

6:46 
1.0 

13:12 
5.5 

19:22 
0.5 

W   13 

5:25 
—1.4 

12:33 

4.8 

17:13 
2.7 

23:19 
6.0 

S  !l3 

0:07 
5.6 

6:29 
-0.2 

13:15 
5.4 

18:47 
1.5 

Tu  13 

1 

2.-00 
5.0 

7:82 
L6 

13:56 
5.4 

20:20 
0.5 

P  Th'  14 

6.D9 
—1.2 

13:18 
4.9 

18.-08 
2.6 

£ 

S    14 

1:02 
5.3 

7:14 
0.8 

13:V> 
5.5 

19:46 
1.4 

;  w  14 

3.-05 
4.5 

8:20 
2.2 

14:42 
5.3 

21:23 
0.6 

f!i5 

0:10 
5.7 

6:54 
-0.7 

13:56 
5.2 

19:02 
2.4 

M   16 

1 

2:00 
4.9 

8:02 
0.9 

14:37 
5.5 

20:47 
1.3 

Th  15 

1 

4:15 
4.3 

9:16 
2.6 

15:83 
5.1 

22:32 
0.5 

S 

16 

1:09 
5.3 

7:40 
-0.3 

14:37 
5.3 

20:02 
2.2 

Tu:i6 

8:07 
4.5 

8:50 
1.6 

15:25 
5.6 

21:52 
LI 

i> 

F    16 

6:30 
4.1 

10:22 
3.0 

16:37 
5.0 

23:42 
0.5 

E'  S    17 

2:08 
4.9 

8:26 
0.3 

15:22 
5.4 

21:12 
2.0 

D 

W'l7 

1 

4:21 
4.2 

9:43 
2.2 

16:18 
5.4 

28:02 
0.9 

s 

S    17 

6:43 
4.1 

11:36 
3.1 

17:40 

4.8 

■     IM    18 

1 

8:14 
4.4 

9:14 
0.9 

16:06 
6.5 

22:20 

1.8 

Th  18 

6:38 
3.8 

10:40 
2.6 

17:14 
5.3 

.    .     . 

1  S    18 

0:43 
0.4 

7:48 
4.4 

12:49 
3.1 

18:48 
4.8 

}).Tu|l9 

4:27 
4.1 

10:10 
1.5 

16:66 
5.5 

28:29 
1.4 

F    19 

0:13 
0.6 

6.59 
3.9 

11:48 
2.8 

18:12 
5.4 

M   19 

1      1 

1:40 
0.3 

8:42 
4.6 

13:60 
2.9 

19:51 

4.8 

W   20 

5:48 
3.9 

11:10 
2.0 

17:47 
5.6 

.s 

S    20 

1:17 
0.3 

8:13 
4.1 

12:64 
2.9 

19:13 
5.4 

|Tu20 

2:28 
0.3 

9.-27 

4.8 

14:42 
2.6 

20:47  ' 

4.8  , 

Th  21 

0:38 
0.9 

7:10 
3.8 

12:07 
2.5 

18:42 
5.6 

'S'21 

1       1 

2:18 
0.1 

9:13 
4.3 

13:56 
3.1 

20:10 
5.5 

W  21 

8.-07 
0.4 

10K» 
4.9 

15:27 
2.3 

21:35 
4.9 

F    22 

1:41 
0.4 

8:27 
4.0 

18:07 
2.7 

19:36 
5.7 

m'22 

1            1 

3:02 
-0.1 

10:02 
4.5 

14:50 
3.0 

21:04 
5.5 

A'Th  22 

3:46 
0.6 

10:40 
6.0 

16K)5 
2.0 

22:20' 

4.8 

S  '23 

i 

2-.87 
0.0 

9:81 
4.3 

14:01 
2.9 

20:27 
5.9 

Tu  23 

1 

3:45 
—0.1 

10:45 
4.7 

16:37 
2.7 

21:50 
5.4 

F    23 

4:22 
0.8 

11  .-06 
5.1 

16:43 
L7 

23:00  : 

4.8 

s    S  :  24 

1 

8.-28 
-0.4 

10:26 
4.3 

14:55 
8.0 

21:18 
5.9 

W  24 

1       1 

4-22 
—0.1 

11:22 
4.8 

16:18 
2.7 

22:33 
5.8 

8  h^'' 

4:63 
LO 

11:34 
5.0 

17:17 
1.6 

23:40 
4.7 

|M|25 

1       1 

4:12 
-0.6 

11:12 
4.5 

15:45 
3.1 

22.'00 
5.7 

O  Th  25 

j       i 

4:57 
0.0 

11:57 
4.8 

17:00 
2.5 

23:12 
5.0 

;  S    25 

5:22 
L3 

11:57 
4.9 

17:52 
1.3 

iTu:26 

4:50 
-0.6 

11:57 
4.6 

16:30 
3.1 

22:44 
5.6 

a!  F    26 

5:30 
0.3 

12:27 
4.9 

17:36 
2.3 

23:60 

4.8 

M   26 

'      1 

0:16 
4.6 

6:44 
L6 

12:18 
4.9 

18:26 
LI 

O'W 

27 

5:28 
—0.5 

12:34 
4.7 

17:10 
8.1 

23:22 
5.3 

S  ;27 

5:59 
0.6 

12:53 
4.9 

18:14 
2.2 

Tu  27 

0:58 
4.5 

6:23 
1.9 

12:42 
5.0 

19:03 
0.9 

Th 

28 

6K>2 
—0.3 

13:10 
4.7 

17:56 
3.0 

.    .     . 

£ 

S  '28 

1 

0:24 
4.5 

6:32 
1.0 

18:17 
4.9 

18:52 
2.0 

WJ28 

1:42 
4.3 

7:00 
2.2 

13:10 
4.9 

19:47 
0.7 

]       F  ;29 

0:00 
5.0 

6:35 
0.0 

18:44 

4.8 

18:37 
2.8 

M:29 

1.-00 
4.3 

7:02 
L4 

18:42 
4.9 

19:36 

1.8 

Th'29 

2:32 
4.1 

7:38 
2.4 

13:47 
5.0 

20:38 
0.7 

a'  s 

30 

0:89 
4.6 

7:07 
0.4 

14:14 
4.8 

19:20 

2.8 

!Tu  30 

1:43 
4.2 

7:35 
1.7 

14:10 

4.8 

20:20 
1.5 

F 

30 

3:80 
8.9 

8:28 
2.7 

14:34 
5.0 

21:37 
0.6, 

IS 

31 

1:19 
4.2 

7:37 
0.7 

14:41 
4.9 

20:09 

2.8 

W  31 

J  J 

2:32 
4.0 

8:12 
2.1 

14:40 

4.8 

21:11 
1.4 

e  of  each  day;  , 
are  reckoned  1 
s  region,  and  1 
on  the  chart, 

The  tic 
a  eomparis 
from  Mean 
which  is  S. 
anless  a  m 

les  are  placed  in  the  order  of  oc( 
ion  of  consecutive  heights  will  i 
i  Lower  Low  Water,  which  is  tl 
2  feet  below  mean  sea  level.    T 
inus  (— )  sign  is  before  the  heig 

jurrence,  wi 
ndicate  whe 
le  datum  of 
[)  And  the  dc 
ht.  in  which 

th  their  times  on  the  first  line  e 
ther  it  is  high  or  low  water.    Tl 
soundings  on  the  Coast  and  G< 
>pth  of  water,  add  the  tabular  h 
ca.se  subtract  it. 

nd 
tie  I 
>od< 
elg 

heiffhts  < 
leights,  1 
Stic  Surv 
ht  to  the 

ju  the  second  lin 
n  feet  and  tenths 
ey  Charts  for  thi 
soundings  given 

The  tL 
(a.m.).all 

me  used  is  Pacific  Standard.  120th  meridian 
greater  are  in  the  afternoon  ^.  m.)  and  whe 

W.;  0»  is  midnight,  12i»  is  no^w;  all  hours  1 
n  diminished  by  12  give  the  times  after  noor 

ess  than  12  are  in  the  forenoon  ! 
»;  for  Instance.  15:47  in  HAl  p.  m. 

#,  nen 
equator;  A 

rmoon;  }),  Ist  quar.;  O.  full  moon;  C,  3d 
,  P,  moon  in  apogee  or  perigee. 

luar.:  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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SAN  FRANCISCO  ENTRANCE  (Fort  Point),  CALIFORNIA.  1904. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

ii 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

W.  |Mo. 

w.  Imo. 

W. 

Mo. 

N 

S      1 

1 

4:40 
8.9 

9:90 
2.9 

15:32 
5.0 

22:40 
0.6 

Til     1 

6:17      11:54 
4.7        2.6 

17:88 
4.4 

•    •    • 

E 

Th 

1 

6:80      12.47 
5.8        1.7 

18:53    .    .    . 
4.1    ..    . 

C 

s 

' 

5:48 
4.0 

10:47 
3.0 

16:88 

4.8 

23:46 
0.6 

W     2 

•:12       7:09 
0.8        6.0 

13«2 
2.0 

18:56 
4.4 

P 

F 

2 

0:87       7:16 
1.5        6.5 

18:42     20K)8 

1.0      4.4; 

Ml    3 

6:52 
4.2 

12:04 
2.9 

17:61 

4.8 

Th    3 

1:18       7:64 
1.1         6.3 

14:00 
1.4 

20:10 
4.6 

S     3 

1:82       8:02 
1.8        5,8 

14:87      21:18 
0.8        4.5 

Tu'   4 

1 

0:47 
0.4 

7:46 
4.6 

13:10 
2.6 

19:05 
4.9 

E 

F     4 

2:05       8:88 
1.1         5.4 

14:51 
0.8 

21:16 
4.9 

S     4 

1 

2.'28       8:47 
2.1        6.0 

15:30      22:10 
—0.2         4.6  1 

W     5 

1:42 
0.4 

8:84 
4.9 

14:10 
2.0 

20:15 
5.1 

p'  S      5 

2:52       9:19 
1.6        6.7 

15:87 
0.2 

22:19 
5.0 

M'   5 

1 

8:09       9:80 
2. 3        6. 1 

16:16      23:14 
-0.7        4.7 

Th    6 

2:34 
0.4 

9:17 
6.3 

15:00 
1.4 

21:18 
5.3 

1  S      6 

8:87     10:00 
1.7        6.9 

16:26 
—0.3 

28:15 
5.1 

• 

Tu    6 

3:68      10:18 
2.6        6.2 

17.02  .  .  . ; 

-0.9    ...  1 

P 

f'    7 

8:26 
0.6 

9:56 
5.4 

15:62 
0.8 

22:16 
6.4 

• 

M'    7 

4:19      10:39 
2.0        6.0 

17:18 
-0.6 

W     7 

0:06       4:40 
4.7         2.9 

10:55      17:47 : 

6,0     -1.1  1 

E 

• 

S 

8 

4:09 
0.8 

10:35 
5.6 

16:40 
0.4 

28:22 
5.4 

Tu    8 

0:10       6:00 
5. 0        2. 8 

11:20 
6.0 

18:00 
—0.7 

s  !Thl   8 

0:56       6:24 
4.8        8.0 

11:36      18:31 
5.8     -1.0  1 

s 

9 

4:52 
1,1 

11:14 
5.6 

17:27 
0.0 

W,9 

IHXJ       5:48 
4.9         2.7 

12:00 
5.8 

18:49 
-0.7 

F     9 

1:48       6:12 
4.8        8.0 

12:17      19:18 ' 
5.5     -0.7 

M  10 

0.-07 
5.4 

5:34 
1.5 

11:62 
6.7 

18:14 
-0.1 

s 

Th  10 

1:57       6:34 
4.8         3.0 

12:43 
5.6 

19:39 
-0.5 

'  S    10 

2:30       7:02 
4.8        8.1 

18:06      19:57 
6.2     -0.1 

Tulll 

1:05 
5.1 

6:17 
1,9 

12:32 
5.7 

19:05 
-0.2 

F    11 

2:50       7:24 
4. 7         8. 1 

13:80 
6.2 

20:28 
-0.2 

S    ;11 

8:18       8:00 
4.8        8.1 

13:56      20:42 ' 
4.6        0.2  1 

W  12 

2:00 
4.8 

7K)2 
2.4 

13:16 
5.5 

20:00 
-0.1 

S  ;12 

8.46       8:25 
4.7         8.2 

14:24 

4.8 

21:20 
O.l 

M   12 

4.06       9:10 
4. 9        3. 1 

14:46      21:24 
4.2         0.6, 

Th  13 

3:00 
4.6 

7:50 
2.9 

14  .-02 
5.3 

20:58 
0.0 

S    13 

4:45       9:87 
4.7         3.2 

16:24 
4.4 

22:14 
0.5 

iTu  13 

4:50     10:^5 
6.0        3.0 

16:47      22K)7  \ 
3.7         1.1, 

S 

F  'l4 

4:06 
4.5 

8:50 
3.1 

14:57 
5.0 

21:59 
0.2 

3);M    14 

5:38      11:02 
4.7        3.1 

16:35 
4.0 

23:06 
0.9 

I  .W  H 

6:80      11:37 
6.0        2.8 

17:00      22:56 
3.8         1.6 

'}) 

S    15 

5:11 
4.5 

10:00 
3.2 

15:59 
4.6 

23:00 
0.4 

Tu  15 

6:27      12:17 
4.8         2.9 

17:47 
8.9 

28:58 
1.2 

ETh  15 

6:12      12:36 
5.2         2.4 

18:12      23-.50 
3.2         1.9 

S  ,16 

6:15 
4.5 

11:20 
3.2 

17:17 
4.5 

A 

W  16 

7:09      18:15 
6.0        2.5 

19:00 
3.8 

.    ,    . 

F    16 

6:51     18:27 
6.2        1.9 

19:30    .    .    .1 
8.5    ... 

M.17 

1 

0:00 
0.6 

7:15 
4.6 

12:40 
3.1 

18:18 
4.3 

Th'l7 

0:52       7:51 
1.6         6.2 

14:05 
2.0 

20:05 
8.8 

S    17 

0:38       7:80 
2.2        5.8 

14:07      20:31 
1.5         3.5 

j 

Tu'l8 

0:52 
0.8 

8:02 
4.9 

18:88 
2.7 

19:27 
4.2 

E 

F,18 

1 

1:36       8:25 
1.7        5.1 

14:47 
1.6 

20:59 
4.0 

S    18 

1:25       8:06 
2.4        5.8 

14:47      21:31 
0.8         3.7' 

W '  19 

1 

1:42 
1.0 

8:41 
5.0 

14:28 
2.2 

20:26 
4.2 

S  |19 

2:16       9:00 
2.1         6.3 

15:17 
1.0 

21:52 
4.1 

M,19 

2K»       8:37 
2.6         6.5 

15:27      22:22 
0.2         4.0 

A  Th  20 

2:27 
1.2 

9:18 
5.2 

15H)9 
L9 

21:19 
4.4 

S,20 

2:53       9:28 
2.2         5.4 

15:62 
0.6 

22:37 
4.2 

Tu  20 

2:52       9:12 
2.7         6.7 

16:06      28:09 
-0.3         4.0 

E    f'21 

3:05 
1.3 

9:48 
5.1 

15:47 
1.5 

22:06 
4.6 

M   21 

8:30       9:53 
2.4         5.5 

16:28 
0.2 

28:28 
4.2 

W  21 

1 

8:37       9:48 

2.7         5.8 

16:45      28uV2 
—0.6         4.4  , 

S    22 

3:38 

1.5 

10:17 
5.1 

16:21 
1.1 

22:50 
4.6 

O 

Tu  22 

Arm      10:20 
2.5        5.6 

17:05 
-0.2 

s 

Th  22 

4:21      10:26 
2.8         5.9 

17:27    ... 
-0.8    .    .    . 

Si  23 

4:13 
1.8 

10:42 
5.1 

16:53 
0.8 

23:32 
4.6 

W  23 

1 

0:08       4:42 
4.3         2.6 

10:50 
5.6 

17:48 
-0.5 

F   23 

0:37       5:05 
4.5        2.9 

11:06      !»:(» 
6.8      -0.9  1 

0|M|24 

4:45 
2.0 

11:02 
5.2 

HA*) 
0.5 

Th  24 

0:52       6:24 
4.5         2.7 

11:24 
5.6 

18:25 
—0.6 

S    24 

1:20       5;82 
4.6         8.0 

11:58      18:52 
5.7      —0.8 

|Tu  25 

0:14 
4.5 

5:17 
2.2 

11:28 
5.2 

18:02 
0.2 

N    F   25 

1:38       6:06 
4.6        2.8 

12:07 
5.9 

19:09 
—0.6 

S    25 

2:00       6:44 
4.7         2.9 

12:45      19:36 1 
5.5      -0.6'. 

,  W   26 

1 

0:56 
4.4 

5:50 
2.5 

11:65 
5.3 

18:42 
0.1 

,  S  ,  26 

2:25       6:56 
4.5         8.0 

12:52 
5.4 

19:55 
—0.4 

M   26 

2:42       7:48 
4.9         2.8 

13:40      20:21 
5. 1      -0. 1 

Th  27 

1:44 
4.2 

6:28 
2.7 

12:30 
5.2 

19:27 
0.0 

S  '  27 

3:12        7:54 
4.6         3.1 

13:46 
5.2 

20:46 
-0.2 

p 

Tu;27 

8:25       8:49 
5.0        2.5 

14:42      21:10 
4.7         0.4 

j  F    28 

2:32 
4.2 

7:15 
3.0 

13:10 
5.2 

20:13 
0.0 

M  1  28 

4:00       9:02 
4.7         3.1 

14:46 

4.8 

21:40 
0.3 

W  28 

1 

4:12      lOKH 
5.3         2.3 

15:55      22:04 
4.2         1.0  1 

N 

S    29 

1 

3:27 
4.2 

8:08 
3.1 

14  KX) 
5.0 

21:10 
0.2 

C  Tu  29 

4:50     10:22 
4.9         2.7 

16:02 
4.4 

22:35 
0.7 

E 

d 

Th'29 

5:00      11:12 
5.4        1.8 

17:18      23:07 
8.9         1.6 

|S  |30 

4:26 
4.2 

9:16 
8.1 

15:03 

4.8 

22:08 
0.3 

'wl30 

5:40      11:38 
5.2         2.3 

17:80 
4.1 

28:37 
1.1 

F   30 

5:60      12:22 
5.4        1.8 

18:42    .    .    .'1 
3.9    ...  , 

C 

M|31 

5:24 
4.4 

les  are  pla 
on  of  con 
Lower  L 
2  feet  bel 
nu8  (— )  t 

10:36 
3.1 

16:16 
4.6 

23:19 
0.6 

1 

th  their  times  on  the  tin 
ther  it  la  high  or  low  wa 
soundings  on  the  Coast 
»pth  of  water,  add  the  ta 
case  subtract  it. 

S  ,31 

1 

0:02       6:41      13:28      2Sm 
2.0         5.7        0.7         4.0 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  region,  end 
soundings  given  on  the  chart, 

The  tid 
a  compariB 
from  Mean 
which  Is  3. 
unless  am 

ced  in  the  order  of  occurrence,  wi 
secutive  heights  will  Indicate  whe 
low  Water,  which  is  the  datum  of 
3W  mean  sea  level.    To  find  the  d< 
jlgn  is  before  the  height,  in  which 

t  line  and  heiehts  c 
ter.    The  heignts.  ii 
and  Geodetic  Surv 
bular  height  to  the 

The  til 
(a.m.).  all 

ne  used  Is  Pacific  Standard,  120th  meridian 
greater  are  In  the  afternoon  (p.  m. )  and  whe 

W.;  0»»  is  midnight.  12»»  is  noon;  all  hours  1 
n  diminished  by  12  give  the  times  after  noon 

ess  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 

equator;  A 

1 

r  moon;  3),  1st  quar.;  O.  ^^11  moon;  (f,  3d  < 
,  P,  moon  In  apogee  or  perigee. 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the  1 

ASTORIA  (Columbia  River),  OREGON,  1904. 
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1                            JANtURY. 

FEBRUARY. 

af^ 

MARCH. 

S 

Dayof- 

Time  and  H^!vht  of  High  and 
Low  Water. 

35 

Dajrof— 

Time  and  Helffbt  of  High  and 
Low  Wnter. 

5? 

P 

O 

Day 

TlmeflMHettti 
Low  ^V 

ti>f  Hli 
liter. 

12:16 
9.0 

Sliftnd 

W, 

Ma. 

w.  Imo. 

W. 
Tu 

Mo. 

F 

1 

4:57 
8.1 

11:00 
9.1 

17:55 
-1.2 

.    .    . 

9 

M 

1 

0:40 

7.8 

6:32 
2.3 

12:27 
9.3 

19:10 
—1.4 

1 

0:16 
8.1 

6:16 
1.6 

18:47 
—0.7 

N 

iO 

S 

2 

0:16 
6.7 

5:54 
2.9 

11:50 
9.3 

18:42 
-1.6 

Tu 

2 

1:26 
8.2 

7:20 

2.0 

18:15 
9.3 

19:58 
—1.2 

W 

2 

1:00 
8.6 

7:05 
1.0 

13:06 
9.1 

19:30 
—0.6 

s 

3 

1:02 
7.6 

6:42 
2.7 

12:37 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  nnd  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  twiths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  Is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  4.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unle«  a  minus  (-)  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard.  120th  meridian  W.;  0»»  is  midnight,  12»>  Is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  In  the  afternoon  (p.  m)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:47  is  3:47  p.  m. 

#.  new  moon;  }).  1st  quar.;  Q,  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator,  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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0.1 

10:87 
6.6 

16-20 
2.7 

22:22 

8.9 

M 

25 

3:03 
2.5 

8:58 
7.0 

15:18 
LI 

21:42 

7.8 

W  25 

8:50 
1.1 

9:50 
6.8 

15:45 
L7 

2200 

8.7 

S    25 

1      i 

5:20 
—0.5 

11:82 
6.7 

17:16 
2.8 

23:08 
8.9 

P'Tq 

1  ^  1 

26 

4:07 
1.7 

10:02 

7.2 

16:18 
LI 

22^28 

H.2 

Th  26 

4:44 
0.3 

10:50 
7.0 

16:42 
2.0 

22:47 
9.0 

S    26 

6:11 
-0.9 

12:22 
6.9 

18:07 
2.9 

•23:63 

8.9 

!    Iw 

27 

5:02 
0.9 

11:00 
7.7 

17:17 
LI 

23:15 

8.8 

F   27 

5:36 
-0.4 

11:42 
7.2 

17:83 
2.2 

23:30 
9.1 

8 
0 

M   27 

j 

6:54 
—LI 

13:06 
7.0 

18:54 
.  3.2 

Th 

1 

28 

5:50 
0.0 

11:54 
7.9 

17:56 
1.3 

23:59 
9.1 

S    28 

6:24 
-0.9 

12:33 
7.2 

18:21 
2.5 

Tu  28 

1 

0:86 

8.8 

7:35 
—1.0 

13:60 
7.0 

19:38 
3.2 

o 

F 

29 

6:36 
-0.5 

12:42 

7.8 

18:40 
1.6 

O 

S    29 

0:15 
9.1 

7«9 
—1.1 

13:20 
7.3 

19:06 
2.7 

W  29 

1:17 
8.6 

8:14 
-0.8 

14:28 
7.1 

20:18  , 
3.3 

1 

i 

S 

30 

0:39 
9.2 

7:22 
—0.8 

13:30 
7.7 

19:28 
2.1 

s 

M 
Tu 

31 

0:54 
9.0 

l:a5 

8.8 

I'M 
—1.2 

8:33 
— LO 

14:('2 
7.2 

14:48 
7.2 

19:60 
3.0 

20:83 
3.3 

'Th 

1 

30 

1:54 
8.1 

8:47 
-0.3 

15.-06 
7.0 

20:58 
3.3 

a4 

ifrc 
wl 

UI 

(ft 
eq 

The  tic 
somparii 
>ni  MeaD 
bichls4. 
ilessa  m 

Thetli 
.m.),all 

#.  ne^ 
uator;  A 

lea  are  placed  In  the  orderof  occurrence,  wl 
on  of  ooneecutlve  heights  will  Indicate  whe 
Lower  Low  Water,  which  Is  the  datum  of 
4  feet  below  mean  sea  level.    To  find  the  d< 
inuB  (— )  sign  Is  before  the  height,  in  whict 
ne  used  is  Pacific  Standard,  120th  meridian 
greater  are  in  the  afternoon  (p.  m.),  and  whc 
V  moon;  ]).  1st  qiiar.;  O.  'ull  moon;  Ci  M 
,  P,  moon  iu  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heifhts  0 
ther  it  is  high  or  low  water.    The  heights,  ii 
soundings  on  the  Coeurt  and  Geodetic  Surv 
5pth  of  water,  add  the  tabular  height  to  the 
I  case  subtract  it 

W.:  0^  is  midnight,  12»  U  noon;  all  hours  1 
sn  diminished  by  12  give  the  times  after  nooc 
quar.;  £,  moon  on  the  equator;  N.  8.  moon 

1 
n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  reffion,  and 
soundings  given  on  the  chart, 

ew  than  12  are  in  the  forenoon 
l;  for  Instance,  16:47  Is  8:47  p.  m. 
farthest  north  or  south  of  the 
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JULY. 

1 

z 

'Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

W. 

Mo. 

F 

1 

2:28 
7.7 

9:18 
0.1 

15:37 
7.0 

21:30 
3.8 

Ia 

S 

2 

3K)3 
7.2 

9:50 
0.6 

16:10 
7.0 

22:08 
8.3 

s 

3 

3:45 
6.6 

10:18 
LO 

16:47 
7.1 

22:52 
3.2 

E  M 

4 

4:31 
6.2 

10:52 
L5 

17:28 
7.1 

23:47 
3.1 

C  Tu 

5 

.5:26 
5.9 

11:26 
2.0 

18:14 
7.3 

\v 

6 

0:46 
2.7 

6:80 
5.6 

12:15 
2.5 

19K)1 
7.5 

'Th 

7 

1:52 
2.2 

7:47 
5.3 

13:14 

2.8 

19:54 
7.7 

F 

8 

2:53 
1.6 

9:00 
5.4 

14:17 
3.2 

20:52 

8.0 

s 

9 

3:52 
0.8 

10:05 
5.8 

15:26 
3.3 

21:45 

8.3 

i» 

10 

4:45 
0.0 

11:02 
6.4 

16:80 
3.2 

22:38 
8.6 

X 

M 

11 

5:34 
-0.8 

11:54 
6.9 

17:28 
3.1 

23:30 
9.0 

• 

Til  12 

6:22 
-1.2 

12:42 
7.4 

18:22 
2.8 

W '  13 

0:17 
9.2 

7:07 
— L4 

18:26 

7.7 

19:12 
2.7 

p 

Th  14 

1.-06 
9.3 

7:49 
— L3 

14:10 
8.0 

20:08 
2.4 

F 

15 

1:50 
9.2 

8:33 
—LI 

14:63 
8.2 

20:50 
2.0 

S 

16 

2:40 
8.6 

9:19 
-0.7 

15:37 
8.3 

21:44 
2.0 

E 

s 

17 

3:34 
8.0 

10K)7 
—0.2 

16:24 
8.3 

22:42 
L7 

M 

18 

4:22 
7.4 

10:54 
0.6 

17:15 
8.4 

23:45 
L6 

D 

Tu 

19 

5:35 
6.9 

11:46 
L8 

18:10 
8.3 

.    .    . 

W 

20 

0:52 
1.4 

6:50 
6.2 

12:45 
2.1 

19:08 
8.3 

Th 

21 

2.-02 
LI 

8K)6 
5.9 

18:50 
2.6 

20:07 
8.3 

F 

22 

3:10 
0.6 

9:18 
6,0 

15:00 
3.0 

21:08 
8.4 

S 

23 

4:10 
0.1 

10:24 
6.2 

16:06 
8.2 

22:00 

8.5 

s 

s 

24 

5:02 
-0.3 

11:20 
6.6 

17:08 
8.1 

22:52 
8.6 

M 

26 

5:52 
-0.7 

12.'07 
6.9 

17:55 
3.0 

28:40 

8.7 

Tu 

26 

6:85 
-0.8 

12:50 
7.1 

18:42 
2.9 

'  D 

W 

27 

032 
8,5 

7:14 
-0.7 

18:27 
7.2 

19:22 

2.8 

Th 

28 

1K)2 
8.3 

7:48 
-0.4 

14K)0 
7.8 

20:00 

2.8 

F 

29 

1:87 
8.0 

8:20 
0,0 

14:33 
7.3 

•20:28 
2.7 

A 

S 

30 

2:10 
7.6 

8:47 
0.4 

15:02 
7.3 

21:00 
2.6 

s 

31 

2:44 
7.8 

9:18 
0.8 

15:30 
7.4 

21:32 
2.6 

AUGUST. 


s 

Dayof- 

Time  and  Height  of  Hig 
Low  Water. 

hand 

W.  Mo. 

E 

M 

1 

3:20 
6.9 

9:34 
L2 

16KX) 
7.5 

22:10 
2.4 

Tu 

2 

4:00 
6.6 

10:03 
L7 

16:36 
7.6 

23:00 
2.2 

W 

3 

4:50 
6.2 

10:42 
2.2 

17:15 
7.6 

23:61 

2.1 

(C 

Th 

4 

5:50 
5.6 

11:31 
2.6 

18:08 
7.6 

F 

5 

0:57 
L8 

7:06 
5.3 

12:27 
3.1 

19:04 
7.7 

S 

6 

2:08 
L3 

8r25 
5.5 

13.-38 
3.4 

20:10 

7.8 

» 

7 

3:14 
0.7 

9:87 
5.9 

14:68 
3.5 

21:14 
8.1 

N 

M 

8 

4:16 
0.0 

10:37 
6.5 

16:10 
3.2 

22:15 

8.4 

Tu 

9 

5:10 
—0.5 

11:29 
7.2 

17:11 

2.8 

28:12 
9.0 

W 

10 

5:57 
— LO 

12:16 
7.6 

18:05 
2.3 

• 

Th 

11 

0:04 
9.1 

6:44 
—LI 

18:00 
8.1 

18:54 
L8 

P 

F 

12 

0:52 
9.2 

7:28 
-LO 

18:44 
8.4 

19:44 
L3 

S 

13 

1:40 
9.1 

8:10 
-0.7 

14:24 

8,7 

20:32 
LO 

E 

S    14 

2:30 

8.7 

8:53 
—0,3 

15:07 

8.8 

21:22 

0.8 

M  '  15 

3:21 

8.2 

9:38 
0.4 

16:50 

8.7 

22:18 

0.8 

;tu  16 

4:17 
7.5 

10:25 
LI 

16:40 
8.5 

28:20 
0.8 

:2)   W   17 

5:20 
6.8 

11:18 
1.9 

17:81 
8.3 

.     .    . 

iTh  18 

0:24 
0.8 

6:30 
6.2 

12:17 
2.6 

18:32 
8.0 

'  F    19 

i      1 

1:30 
0.8 

7:47 
5.9 

13:20 
3.1 

19:37 
7.9 

s    S    20 

2:40 
0.6 

9.-00 
5.9 

14:47 
3.2 

20:14 
7.8 

S    21 

3:48 
0.4 

10:05 
6.2 

15:48 
3.2 

21:42 

7.8 

M   22 

4:38 
0.0 

10:57 
6.7 

16:50 
8.0 

22:&5 
8.0 

Tu,  23 

5:27 
-0.1 

11:42 
7.1 

17:40 
2.7 

23:24 
8.2 

1  W  i  24 

6:10 
—0.2 

12:21 
7.3 

18:22 
2.4 

.    .    . 

O  Th  25 

0:08 
8.2 

6:47 
—0.1 

12:54 
•7.5 

19K)0 
2.2 

A    F  ,  26 

0:44 

8.1 

7:18 
0.1 

13:-26 
7.6 

19:33 
2.0 

8    27 

1:22 
7.9 

7:48 
0.5 

13:67 
7.7 

20:03 
L9 

E 

S  l28 

1:52 
7.7 

8:12 
0.9 

14:22 

7.8 

20:30 

L8 

M 

29 

2r27 
7.4 

8:33 

L8 

14:47 

7.8 

21:02 
1.6 

Tu 

30 

8:00 
7.0 

8:57 
1.7 

15:16 

7.8 

21:35 
L6 

W 

31 

3:40 
6.7 

9:28 
2.1 

15:50 
7.7 

22-20 
L5 

SEPTEMBER. 


Day  of— 
W.  Mo. 


Th|l5 


S  1 18 
M    19 


Tu 


20 


W  21 
Th  22 


Q!  S 


M 
Tu 
W 
Th 
F 


Time  and  Height  of  High  and 
LowWater. 

4:26 
6.2 

10:07 

2.5 

16:30 

7.7 

23:13 
L4 

5:24 

5.8 

10:59 
3.0 

17.-20 
7.5 

0:14 
L4 

6:32 
6.6 

12:00 
3.5 

18:22 
7.4 

l:-26 
1.2 

7:54 
5.7 

13:20 
3.6 

19:37 
7.4 

2:42 
0.8 

9:10 
6.1 

14:46 
3.6 

20:53 
7.6 

3:46 
0.4 

10:10 
6.7 

15:56 
3.0 

22:00 
8.0 

4:40 

0.0 

11:02 
7.4 

16:58 
2.3 

23K)0 
8.5 

5:32 
-0.3 

11:47 
8.1 

17:50 
L6 

-23:60 
8.9 

6:19 
-0.6 

12:30 
8.6 

18:38 
0.8 

0:42 
9.0 

—0.3 

13:12 
9.0 

19:26 
0.3 

1:80 
8.9 

7:47 
0.0 

13:53 
9.0 

20:14 
0.0 

2:'20 
8.6 

8:26 
0.5 

14:33 
9.1 

21:02 
0.0 

3K)7 

8.0 

9:12 
1.2 

15:15 
8.9 

21:55 
0.0 

4:00 
7.3 

10:00 
L9 

16K)0 

8.6 

22:50 
0.2 

5:00 
6.7 

10:50 
2.6 

16:52 

8.1 

28:54 
0.5 

6:10 
6.2 

11:58 
3.1 

17:53 
7.7 

,    .     . 

L-00 
0.6 

7r22 
6.0 

13:12 
3.5 

19:02 
7.4 

2:06 
0.7 

8:34 
6.2 

14:28 
3.4 

20:13 
7.2 

3:10 
0.6 

9:36 
6.6 

16'.84 
3.1 

21:18 
7.1 

4:06 
0.5 

10:25 
6.9 

16:32 
2.7 

22:17 
7.6 

4:55 
0.5 

11:07 
7.3 

17.19 
2.2 

23:05 
7.7 

5:36 
0.6 

11:45 
7.6 

18:00 

1.8 

23:47 

7.8 

6:13 
0.7 

12:18 
8.0 

18:36 
1.5 

.    .     . 

0:28 
7.8 

6:43 
1.0 

12:47 
8.0 

19:07 
L2 

1:02 

7.7 

7:12 
L2 

13:17 
8.1 

19:37 
1.0 

1:37 
7.6 

7:37 
L6 

13:43 

8.1 

20:07 
0.8 

2:12 
7.4 

8:06 
2.0 

14:08 

8.1 

20:38 
0.7 

2:48 
7.0 

8:-29 
2.3 

14:89 
8.1 

21:12 
0.6 

8:27 

6,8 

9:02 
2.6 

15:14 
8.0 

21:i>4 
O.G 

4:12 
6.4 

9:45 
3.1 

15:57 
7.7 

22:4.5 
0.8 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  neights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  wnich  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  renon,  and 
which  ia  4.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  usejd  is  Pacific  Standard,  120th  meridian  W.:  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O.  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER, 

NOVEMBER. 

DECEMBER. 

1 

,N 

i 

Day of— 

Time  and  Height  of  High  nnci 
Low  Water. 

a 

Day of— 

TtmvsndHeLg]] 
LowVf 

t  of  High  and 
ater, 

18:10      19K)0 
8.3         6.6 

^  Dayof— 

Time  and  Height  of  High  and 
LowWater. 

W.  Mo. 

W.  ;Mo. 

1  w. 

Mo. 

s 

1 

5:07 
6.0 

10:40 
8.5 

16:47 
7.4 

23:44 
0.9 

Tu'   1 

! 

0:25       7:10 
0.8        6.7 

E  Th 

1 

1:08 
L8 

7:88 

7.8 

14:12 
2.1 

20.-06 
6.4 

Ic 

s 

2 

6:17 
6.0 

11:50 
3.7 

17:M 
7.1 

w 

2 

1:85       8:12 
LI        7.8 

14:28 
2.6 

20:21 
6.7 

p'f 

2 

2Kr7 
L7 

8:84 
8.1 

15:17 
1.8 

21:17 
6.5 

1 

M 

3 

0:5:? 

7:33 
6.1 

13:17 
8.6 

19:16 
6.9 

Th    3 

1 

a:42       9K)7 
1.8        7.9 

15:84 

L8 

21:33 
7.0 

|S 

3 

8:10 
2.0 

9:28 
8.5 

16:18 
0.6 

22:22  1 

6.7  1 

Tuj    4 

2:05 
l.U 

8:40 
6.6 

14:87 
8.1 

20:36 

7.1 

E    F     4 

3:40       9:69 
L4         8.8 

16:32 
0.9 

22:83 
7.4 

!  S     4 

; 

2.1 

10:19 
9.1 

17:12 
-0.3 

23:19' 
7.0 

W     5 

3:14 
0.8 

9:40 
7.2 

15:46 
2.4 

21:47 
7.5 

P 

S     5 

4:86      10:46 
1.8         8.8 

17:24 
0.0 

23:28 
7.7 

M     5 

6K)4 
2.8 

11  KM 
9.2 

18:00 
—1.0 

Th    6 

4:14 
0.7 

10:30 
8.0 

16:48 
1.5 

22:46 
8.0 

S 

6 

5.-27      11:80 
1.6         9.2 

18:12 
—0.7 

•  JTu    6 

0:11 
7.1 

5:68 
2.5 

11:50 
9.3 

18:48 
-1.4 

p 

F     7 

6K)4 
0.5 

11:16 
8.5 

17:37 
0.7 

23:40 
8.3 

• 

M 

7 

0:28       6:12 
7.7         1.7 

12:14 
9.4 

18:58 
—1.0 

wl   7 

1:00 
7.8 

6:46 
2.7 

12:38 
9.8 

19:80 
— L4 

E 

• 

S      8 

5:54 
0.5 

12:00 
9.0 

18:25 
-0.1 

Tu:    8 

1 

1:08       7K)0 
7.7         2.1 

12:64 
9.4 

19:46 
-1.3 

s  Th 

8 

1:46 
7.8 

7:80 
2.9 

13:15 
9.0 

20:13' 
-1.3 

S      9 

0.-28 

8.5 

6:36 
0.7 

12:40 
9.3 

19:12 
-0.6 

W|    9 

1:65       7:44 
7.7         2.4 

18:86 
9.2 

20:28 
—1.2 

•f 

9 

2:30 
7.2 

8:15 
8.1 

13:55 

8.7 

20:51 
-0.9 

M   10 

1 

1:18 
8.4 

7:18 
1.0 

18:22 
9.4 

19:58 
—0.8 

S 

Thio 

1 

2:42       8:80 
7.4         2.7 

14:16 
8.9 

21:14 
-0.8 

s  iio 

1 

8:12 
7.2 

9:00 
8.8 

14:87 

8.2 

21:82' 
-0.4 

Tu  11 

2:06 
8.1 

8:02 
1.5 

14:02 
9.2 

20:46 
—0.9 

F    11 

3:30       9:17 
7.1         3.1 

14:68 
8.3 

22K)0 
—0.3 

s 

11 

8:52 
7.1 

9:46 
8.4 

15:17 
7.5 

22:00 
0.2 

W  12 

2:M 
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moon;  J,  Ist  quar.;  O.  'ull  moon;  C.  8d  c 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  i 
ch  is  the  datum  of  soundings  on  the  Coast  a 
el.    To  find  the  depth  of  water,  add  the  ta 
he  height,  in  which  case  subtract  it. 
W.:  O"  is  midnight.  12'»  is  noon:  all  hours  U 
n  diminished  by  12  give  the  times  after  noon 
luar.;  E,  moon  on  the  equator;  N.  S,  moon 

n  the  second  line  of  each  day; 
a  feet  and  tenths,  are  reckoned 
nd  Geodetic  Survey  Charts  for 
bular  height  to  the  soundings 

;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL. 

" 

" 

M 

AY. 

d  Height  of  High  and 
LowWater. 

~ 

" 

JUNE. 

~~ 

'    — 

25 

Dayof- 
W.  Mo 

Time  and  Height  of  High  and 
LowWater. 

S 

Day of— 

Time  an 

a  Day  of— 

Time  and  Height  of  High  and  { 
Low  Water. 

1 

W.  JMo. 

S 

W.  Mo. 

F      1 

4:18 
10.1 

10:27 
2.3 

17:12      22:42 
9.8         4.5 

S 

1 

4:10 
9.7 

10:42 
0.9 

18:10 
10.0 

23K)0 
6.7 

W      1 

4:40 

8.8 

11:87 
0.8 

19:34 
10.2 

I 

S 

2 

4:56 
10.0 

11:10 
1.9 

18:06      28:26 
9.6         5.3 

M 

2 

4.47 
9.7 

11:24 
0.9 

19:00 
9.9 

28:60 
6.7 

|Th'   2 

0.-27 
7.2 

6:28 
8.8 

12:20 
L4 

20:12 
10.3, 

s 

3 

5:34 

9.8 

11:53 
1.6 

19:02    .    .     . 
9.4    ..    . 

S 

Tu 

3 

5:24 
9.2 

12:06 
1.1 

19:50 

9.8 

F     3 

1:85 
7.0 

6:12 
7.6 

1SK)0 
2.1 

20:50 
10.1 

M 

4 

0:10 
6.0 

6:12 
9.6 

12:40      20:02 
1.7         9.1 

W 

4 

0:46 
6.7 

6K)5 

«.7 

12:52 
1.6 

20:42 
9.6 

!  8 

4 

2:56 
6.7 

7:10 
7.0 

18:46 
2.9 

2126 

10.0 

Tu!   5 

6.7 

6:54 
9.1 

13:32      21:03 
2.0         9.0 

Th 

5 

1:50 
6.7 

6:52 

8.1 

13:38 
2.2 

21:30 
-      9.5 

t  * 

5 

4:17 
6.3 

8:20 

6.8 

14:34 
3.9 

22:00  ; 
10.0 

is  \v;  6 

1:59 
6.7 

7:38 

8.8 

14:37      22:10 
2.8         8.9 

F 

6 

3:16 
6.7 

7:47 
7.5 

14:27 
2.9 

22:18 
9.5 

'm     6 

1 

6:07 
6.7 

9:60 
6.7 

15:26 
4.7 

22:37 
9.7 

CjTh 

7 

3:12 
6.S 

8:32 

8.2 

15:23      28:17 
2.7         8.8 

C 

S 

7 

4:66 
6.7 

8:56 
7.2 

15:27 
3.6 

•23:04 
9.4 

E|Tu    7 

6:38 
5.0 

11:27 
6.6 

16:20 
5.6 

23:10 
9.6^ 

F 

8 

4:42 
6.8 

9:40 
7.7 

16:21    .    .    . 
3.2    ..    . 

A 

s 

8 

5:57 
6.8 

10:29 
7.0 

16:26 
4.2 

23:48 
9.4 

,w;  8 

6:10 
4.0 

12:54 
7.0 

17:16 
6.8 

23:42' 
9.5 

i    ^ 

9 

0:20 
9.0 

6:12 
7.0 

10:68      17:18 
7.4         3.5 

M.   9 

1 

6:87 
5.7 

11:55 
6.9 

17^22 

4.7 

,Th    9 

6:46 
3.0 

14K)6 
7.8 

18:12 
6.5 

A 

S 

10 

1:06 
9.0 

7:08 
6.5 

12:20      18:20 
7.2         8.9 

E 

Tu  10 

0:22 
9.2 

7:02 
5.0 

13:17 
7.5 

18:13 
5.3 

.  F    10 

i       1 

0:20 
9.4 

7:24 
2.0 

15K« 

8.7 

19:09 
6.7 

1 
1 

M 

11 

1:44 
9.2 

7:40 
6.0 

13:30      19:12 
7.8         4.2 

W   11 

0:53 
9.0 

7:32 
4.1 

14:20 
8.0 

19:02 
5.7 

,  S    11 

0:69 
9.4 

8:00 
L2 

15:47 
9.8 

19:57 
6.7^ 

1 

Tu  12 

1 

2:13 
9.3 

8:10 
5.4 

14:25      19:54 
7.8         4.8 

Th  12 

1:23 
9.0 

8:00 
3.2 

15K)8 
8.2 

19:50 
5.9 

S    12 

1:82 
9.4 

8:40 
0.5 

16:28 
9.8 

20:46* 
6.6 

1^ 

W ,  13 

2:38 
9.2 

8:88 
4.7 

15:08      20:32 
8.3          4.6 

F   13 

1:53 
9.0 

8:80 
2.4 

1.5:52 
9.1 

^i1 

•   M   13 

2:04 
9.4 

9:19 
0.0 

17:10 
10.4 

21:40  1 
6.3! 

Th'l4 

3:02 
9.1 

9:07 
8.9 

15:52      21:12 
8.8         4.9 

S    14 

2:30 
9.0 

9K)6 
1.7 

16:33 
9.7 

21:17 
6.7 

N  Tu  14 

2:45 
9.2 

10.-00 
-0.8 

17-.58 
10.8 

22:28 
7.2 

• 

F    15 

3:27 
9.1 

9:40 
3.2 

16:34      21:50 
9.2         5.4 

• 

6    15 

1 

3H)0 
9.0 

9:48 
1.0 

17:17 
10.1 

22:04 
6.7 

W 1 15 

8:27 
9.0 

10:48 
—0.4 

18:32 
11.2 

28r27 

7.1 

S    16 

3:50 
9.1 

10:15 
2.5 

17:18      22:80 
9.5         5.8 

M   16 

1 

3:82 
9.0 

10:22 
0.5 

18:00 
10.5 

22:54 
6.7 

Th  16 

4:20 
8.9 

11:28 
0.0 

19:16 
11.2 

i  !  !  1 

S    17 

4:16 
9.1 

10:51 
2.0 

18:02      28:16 
9.8         6.4 

N 

Tu  17 

4:02 
9.1 

11:05 
0.3 

18:47 
10.8 

23:44 
6.7 

P    F    17 

0r27 
6.9 

6:22 
8.5 

12:14 
.0.6 

19:56  1 
11.2 

M    18 

4:54 
9.1 

11:31 
1.6 

18:50    .     .     . 
10.0    .    .    . 

w'l8 

4:38 
9.0 

11:48 
0.3 

19:32 
10.8 

S    18 

1:36 
6.7 

6:32 
8.0 

1.6 

20:37 
U.0 

Tu  19 

0:00 
6.7 

5:25 
9.1 

12:14      19:42 
1.3        10.0 

Th  19 

0:44 
6.7 

-5:28 
8.5 

12:36 
0.7 

20:20 
10.9 

S    19 

1 

2:46 
6.0 

7:47 
7.4 

14K» 
2.9 

21:18 
11.0 

N  W|20 

0:50 
6.8 

6:02 

8.9 

18:00      20:34 
1.3       10.0 

f'20 

1:50 
6.7 

6:32 
8.5 

13:27 
1.3 

21:09 
10.6 

i 

M   20 

8:68 
6.1 

9:12 
7.0 

14:67 
4.2 

22:00 
10.5 

Th21 

1:52 
6.8 

6:48 

8.4 

13:54      21:82 
1.5         9.9 

S 

21 

8:08 
6.7 

7:47 
8.1 

14:24 
2.2 

21:56 
10.4 

Tu21 

4:48 
4.1 

10:60 
7.2 

15:58 
5.8 

22:42 
10.8 

3)  1  F  i  22 

8:00 
6.7 

7:.54 
8.0 

14:50      22:28 
2.0         9.9 

$ 

s 

22 

4:15 
6.5 

9:11 
7.6 

15:27 
3.2 

22:42 
10.2 

'  W  i  22 

1       1 

6:43 
3.0 

12U» 
7.6 

17:00 
6.3 

2322 
10.2 

S    23 

4:17 
6.7 

9:10 
7.7 

15:.^      28:28 
2.5         9.8 

M 

23 

6:18 
5.4 

10:46 
7.4 

16:80 
4.2 

23:24 
10.0 

Th'23 

6:86 
2.0 

18:55 
8.5 

18.-02 
6.7 

.     .    . 

1  ^\^ 

5:26 
6.4 

10:40 
7.6 

17:02    .    .    . 
3.0    ..    . 

E  Tul24 

6:06 
4.4 

12f21 
7.6 

17:34 
5.0 

1  f"24 

0:06 
10.2 

7:22 
1.0 

15K)0 
9.2 

18:57 
7.1 

M   26 

0:15 

9.8 

6:-22 
5.6 

12:10      18:06 
7.8         8.6 

W  25 

0:06 
10.0 

6:49 
3.2 

13:44 

8.2 

18:32 
5.7 

S 

25 

0:52 
10.2 

8:07 
0.4 

15:66 
9.6 

19:50 
7.2 

P  Tu  26 

0:67 
9.8 

7:10 
4.6 

13:29      19:04 
8.3         4.2 

Th  26 

1 

0:47 
10.0 

7:37 
2.2 

14:52 
9.0 

19:25 
6.6 

s 

26 

1-.86 
10.1 

8:44 
0.0 

16:44 
10.1 

20:40 
7.4 

Wt27 

1 

1:37 
9.6 

7:55 
8.5 

14:32      19:56 
9.1         4.6 

Fl27 

1:30 

9.8 

8:19 
1.1 

15:51 
9.7 

20:15 
6.7 

8 

c 

M 

27 

2:15 
9.9 

9:22 
0.0 

17:26 

10.1 

21:33 
7.6 

1     ,Thl28 

2:14 
9.6 

8:35 
2.5 

15:32      20:40 
9.5         5.0 

S    28 

1 

2:11 
9.8 

9:00 
0.6 

16:42 
10.0 

21:00 
6.7 

Tu 

28 

2:58 
9.4 

lOKW 
0.1 

18:02 
10.6 

22:22  1 
7.6 

'0|  F   29 

2:53 
9.7 

9:14 
1.7 

16:28      21:30 
9.8         5.6 

O 

S 

29 

2:50 
9.8 

9:42 
0.3 

17:30 
10.2 

21:50 
6.7 

W 

29 

8:88 
9.2 

10:86 
0.5 

18:38 
10.6 

23:10 

7.4 

S    30 

3:85 
9.7 

9:58 
1.1 

17:21      22:16 
10.0         6.2 

s 

M 

30 

8:24 
9.7 

10:20 
0.1 

18:12 
10.2 

•22:36 
7.0 

Th 

30 

4:16 

8.7 

11:15 
0.9 

19:01 
10.6 

1 

1      ' 

1      , 

Tu|31 

4K)0 
9.6 

11:00 
0.4 

1K:.55 
10.2 

23:32 
7.2 

The  tid 

1  a  compariM 

from  a  plan 

,  thisregrion 

'  given  on  th 

The  tin: 

(a.  m.),  all  J 

1        •,  new 

1  equator;  A, 

1 

es  are  placed  in  the  order  of  oociirrence,  with  their  times  on  the  first  line  and  heights  o 
m  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heightu,  in 
e  2  feet  below  Mean  Lower  Low  Water,  which  in  the  datum  of  soundings  on  the  Coatit  a 

and  which  is  7.4  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tal 
e  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  cai$e  mibtract  it. 
16  used  is  Pacific  Standard,  12Dth  meridian  W.:  0»  is  midnight.  12»«  is  noon;  all  hours  le 
grreater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon; 

moon;  3),  Ist  quar.;  O.  fwH  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon 

P,  moon  in  apogee  or  perigee. 

n  the  second  line  of  each  day: 
feet  and  tenths,  are  reckoned 
nd  Geodetic  Survey  Charts  for 
mlar  height  to  the  soundings 

ss  than  12  are  In  the  forenoon 
for  instance,  16:47  Is  3:47  p.  m. 
Earthest  north  or  south  of  the 
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JULY. 


c  Day  of—  ^,^^  ^^^  Height  of  High  and 

^'T;r^/  Low^V'ater. 

2   W.  Mo, 


S 

M 
Til 
W 
Th 

F 

S 


S    10, 

jn'm'ii' 


Tu!  12  I 

W  '  13 

I 

P  Th;14 

F    15, 

I 
S    16, 

,E   S    17' 

M  '  18 ! 

I       I 
i  I  Tu  19 

\V   20 

ThI  21 

F    22 

S    23| 

s  S  I24 
M  ,  25 ' 
Tu'26; 

O  \V,27| 
ThJ28 
F   29 1 

A  s  so; 

,  S  '  31 


0:02 
7.2 

6.8 

2K)0 
6.7 

3:0S 

5.8 

3:47 
5.1 

432 
4.2 

5:22 
3.2 

2.3 

6:48- 
1.4 

0:10 
9.6 

0:52 
9.6 

1:37 
9.5 

2:30 
9.5 

3:26 
9.4 

4:27 
9.1 

0:05 
6.8 

1:05 
5.7 

2:10 
5.0 

3:07 
4.1 

4:10 
3.2 

5:13 
2.3 

6:10 
1.5 

7:00 
0.9 

0:28 
9.5 

1:16 
9.4 

2:04 
9.0 

2:50 

8.8 

3:33 
8.7 

4:18 
8.4 

bm 

7.8 

0:21 
6.7 


5:00 
8.0 

5:56 
7.5 

6:55 
7.0 

8:05 
6.7 

9:20 
6.7 

10:46 
6.7 

12.-23 
7.2 

13:42 
8.0 

14:43 

8.8 

7:82 
0.6 

8:16 
0.0 

8:57 
-0.4 

9:40 
-0.5 

10:25 
—0.3 

11:10 
0.4 

5:30 

8.7 

6:38 

7.8 

7:52 
7.4 

9:10 
7.2 

10:46 
7.4 

12:29 
8.0 

13^54 
8.5 

14:56 
9.4 

7:47 
0.5 

8:27 
0.4 

9:05 
0.4 

9:42 
0.7 

10:16 
1.1 

10:48 
1.7 

11:25 
2.0 

5:52 
7.5 


11:49 
1.5 

12:30 
2.2 

13:10 
3.2 

13:50 
4.2 

14:36 
5.0 

15:27 
5.9 

16:22 
6.4 

17:32 
7.0 

18:33 
6.7 

15:30 
9.6 

16:11 
10.0 

16:50 
10.6 

17:26 
11.0 

18:07 
11.1 

18:42 
11.2 

12:00 
1.2 

12:50 
2.4 

13:38 
8.7 

14:32 
5.0 

15:30 
6.2 

16:33 
6.7 

17:34 
7.2 

18:38 
7.4 

15:44 
9.6 

16:27 
10.0 

17:05 
10.0 

17:35 
10.1 

18:02 
10.3 

18:27 
10.4 

18:50 
10.3 

12:00 
2.9 


19:36 
10.4 

20:06 
10.4 

20:35 
10.5 

21:07 
10.2 

21:37 
10.0 

22:10 
9.8 

22:48 
9.7 


19:28 
6.7 

20:25 
6,7 

21:14 
,     7.2 

22:12 
7.0 

23:06 
6.7 


19:21 
11.1 

19:57 
11.1 

20:37 
10.7 

2150 
10.7 

22:00 
10.4 

22:48 
10.2 

23:39 
10.0 


19:37 
7.7 

20:30 
7.7 

21:17 

7.4 

22:08 
7.2 

22:50 
6.7 

23:34 
6.7 


19:16 
10.3 


Day of— 


W.  Mo. 


M 

Tu 
W 
Th    4 


F 

S 

M 
Tu 
W 

Th 
F 
S  1 13 

S  1 14 

m'i5 

Tujie 

})|w'il7 
I      I 

JThllS 

F  '19 

«  Is  '20 

S    21 

j  M  I  22 
Tu  23 

'VV!24 
OITh  25 

A'F    26 

I 

S  '27 
S  ,28 
MI29 


AUGUST. 


Time  and  Helfht  of  High  and 
Low  water. 


1.-08 
5.7 

1:57 
5.2 

2:42 
4.2 

3:83 
3.6 

4:28 
2.7 

5:22 
2.0 

6:12 
1.3 

7:00 
0.7 

0:88 
9.7 

1:87 
9.6 

2:38 
9.6 

3:87 
9.4 

4:87 
9.1 

5:37 

8.7 

0:80 
4.5 

1:27 
3.6 

2:24 
3.1 

3:30 
2.5 

4:36 
2.0 

5:39 
L8 

6:34 
L5 

0:15 
9.2 

1:14 
9.0 

2:08 

8.8 

2:58 
8.5 

3:43 

8.5 

4:26 
8.2 

5:09 
8.0 

5:54 
7.8 

0:22 
4.5 

1:05 
4.0 


6:43 
7.2 

7:47 
7,0 

8:56 
6.9 

10:12 
6.7 

11:45 
7.5 

13:11 
8.2 

14:07 
9.0 

14:55 
9.6 

7:50 
0.2 

8:87 
0.0 

9:22 
0.2 

10:08 
0.6 

10:56 
L4 

11:43 
2.4 

6:42 
8.3 

7:50 
8.1 

9K)9 

7.8 

10:37 
8.0 

12:13 
8.4 

13:32 
9.0 

14:80 
9.5 

7:22 
1.3 

8:05 
1.3 

8:41 
1.4 

9:17 
1.7 

9:54 
2.1 

10:30 
2.6 

11:03 
3.3 

11:37 
4.0 

6:42 


7.8 


12:85 
8.9 

13:16 
4.7 

14:02 
5.3 

14:52 
6.4 

15:54 
6.7 

17:06 
7.0 

18:10 
7.0 

19:09 
7.0 

15:36 
10.1 

16:12 
10.3 

16:50 
10.6 

17:23 
10.8 

17:58 
10.7 

18:36 
10.8 

12:28 
8.7 

13:17 
5.0 

14:12 
6.0 

15:12 
6.7 

16:18 
6.7 

17:32 
7.0 

18:42 
7.2 

15:15 
9.7 

15:52 

9.8 

16:24 

9.8 

16:48 

9.8 

17:11 
9.8 

17:32 
9.8 

17:56 
9.8 

18:22 
9.5 

12:14 

4.7 

12:56 
5  4 


19:42 
10.1 

20:13 
10.0 

20:57 
9.9 

21:23 
9.8 

22:06 
9.7 

22:50 


28:42 
9.5 


20:07 

6.8 

21:00 
6.7 

21:52 
6.4 

22:44 
6.0 

28:87 
5.1 


19:15 
10.5 

19:55 
10.4 

20:38 
10.2 

21:30 
10.0 

22:22 
9.7 

28:17 
9.6 


19:40 
7.5 

20:30 
6.9 

21:12 
6.7 

21:50 


22:25 
6.2 

28:02 
5.7 

23:40 
5.2 


18:50 
9.2 

19:23 
9.2 


SEPTEMBER. 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  jMo. 

Th     1 

1:47 
8.4 

8:40 
7.7 

13:42 
6.2 

19:58 
9.3 

c 

F      2 

2:89 
8.0 

9:50 
7.7 

14:38 
6.7 

20:38 
9.2 

S      3 

8:38 
2.5 

10:68 
8.0 

15:47 
6.7 

21:24 
9.1 

N 

S      4 

4:37' 
2.0 

12:14 

8.5 

16:55 
6.7 

22:23 
9.1 

M     5 

5:85. 
L7 

13:17 

8.9 

18:00 
6.7 

23:50 
9.0 

Tu 

6 

6:30 
L8 

14:05 
9.4 

19:00 
6.7 

.    .    . 

W 

7 

0:40 
9.0 

7:22 
1.2 

14:46 
9.7 

19:55 
63 

Th    8 

1:46 
9.2 

8:15 
1.2 

15-.24 
10.0 

20:43 

5.6 

P 

• 

F  '   9 

2:48 
9.3 

9:06 
L5 

16:00 
10.3 

21:32 
4.7 

E 

S    10 

8:43 
9.4 

9:53 
2.1 

16:85 
10.4 

22:2a 
3.9 

S    11 

4:42 
9.8 

10:40 
3.0 

17:12 
10.2 

28:10 
3.2 

M   12 

5:42 
9.4 

11:22 
3.8 

17:48 
10.0 

23:58 
2.7 

iTu  13 

1 

6:48 
9.1 

12:10 

4.8 

18:80 
10.0 

.     .    . 

i  W  14 

0:47 
2.8 

7:50 

8.7 

13:00 

5.8 

19:13 
9.7 

JTh  15 

1:42 
2.2 

9:00 
8.4 

18:54 
6.7 

20:00 
9.5 

})    F    16 

2:43 
2.2 

10:20 
8.4 

14:58 
6.7 

20:50 
9.0 

s    S  1 17 

3:48 
2.2 

11:40 

8.7 

16:-20 
6.8 

21:50 

8.7 

S    18 

4:53 
2.3 

12:52 
9.0 

17:47 
7.4 

28:00 

8.4 

m'i9 

5:52 
2.4 

13:45 
9.0 

19:02 
6.7 

Tu  20 

0:13 
8.8 

6:42 
2.6 

14:25 
9.3 

19:50 
6.7 

W  21 

1:20 
8.0 

7:30 
2.7 

14:57 
9.5 

20:22 
6.5 

AiTh22 

2:14 
8.0 

8:13 
3.0 

15:24 
9.5 

20:56 
6.0 

F    23 

3:02 
8.2 

8:53 
3.4 

15:48 
9.5 

21:26 
5.3 

9    S  1  24 

3:45 
8.3 

9.27 
3.7 

16:10 
9.5 

21:57 
4.6 

S    25 

4:26 
8.5 

10K)2 
4.0 

16:86 
9.2 

22:30 

4.0 

m'26 

5:08 
8.7 

10:87 
4.5 

16:57 
9.1 

28:05 
3.5 

Tu,27 

5:52 

8.8 

11:15 
5.0 

17:26 
9.0 

23:43 
3.0 

W  28 

6:36 

8.8 

11:58 
5.7 

17:53 

8.7 

Th'29 

0:22 
2.7 

7:27 
8.8 

12:37 
6.5 

18:23 
8.7 

F 

30 

1:03 
2.3 

8:23 
8.8 

13:30 
6.7 

18:58 
8.6 

The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 

I  a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 

fn>m  a  plane  2  feet  below  Mean  Lower  Low  Water,  which  i.«*  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for 

,  this  region,  and  which  is  7.4  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings 

mven  on  the  chart,  unless  a  minus  ( -)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.:  O^  Ls  midnight,  12h  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  la  8:47  p.  m. 
#,  new  moon;  }).  1st  quar.;  O,  'nH  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
;  equator;  A,  P,  moon  in  apogee  or  perigee. 
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PORT  TOWNSEND  (Puget  Sound),  WASHINGTON,  1904. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

i 
'hand 

S 

Dayof— 

Time  and  Height  of  High  and 
Low  water. 

PS 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

2 

Dayof- 

Time  and  Height  of  Hi« 
Low  Water. 

W.  'mo. 

W. 

Mo. 

W. 

Mo. 

N 

S      1 

1:65 
2.2 

9:22 

8.8 

14:33 
6.7 

19:48 
8.5 

Tu 

1 

3:22 
2.6 

10:49      17:00 
9.9        6.5 

22K)6 
7.5 

E 

Th 

1 

8:62 
4.8 

10:52 
10.0 

17:86 
4.2 

1 
28:47 

7.4, 

C    S,    2 

1 

2:63 
2.2 

10:26 
9.0 

15:43 
6.7 

20:53 
8.3 

W 

2 

4:28 
3.8 

11:87     17:57 
9.9        5.5 

23:40 
7.6 

P 

F 

2 

4:67 
6.3 

11:82 
9.9 

1832 
8.1 

:  :  :' 

M 

3 

8:53 
2.3 

11:30 
9.2 

16:56 
6.7 

22:10 
8.2 

Th 

3 

5:33 
4.0 

12:20      18:46 
9.7         4.3 

S 

3 

1:18 
8.0 

6K)0 
6.2 

12:12 
9.8 

19:10 
1.9 

Tu 

4 

4:57 
2.3 

12:25 
9.2 

18K)0 
6.6 

28:32 
8.2 

E 

F 

4 

1:04 
8.3 

6:90      13:02 
4.6         9.7 

19:28 
3.2 

8 

4 

2:80 
8.8 

6:56 
6.7 

13:02 
9.8 

19:56 
11.0 

W 

5 

6:02 
2.5 

13:12 
9.6 

18:52 
5.7 

.    .    . 

P 

8 

5 

2:10 
9.0 

7:27     13:40 
4.8         9.7 

20:09 
2.1 

M 

5 

8:28 
9.6 

7:47 
6.7 

13:40 
9.7 

20:39  1 

0.1  1 

Th 

6 

0:50 
8.6 

7:02 
2.7 

18:64 
9.8 

19:42 
4.7 

S 

6 

3:12 
9.4 

8:17      14:22 
5.5         9.7 

20:52 
L3 

•  jTu 

6 

4:22 
10.0 

8:41 
6.7 

14:20 
9.6 

2130 
-0.3 

P 

F 

7 

1:54 
8.7 

7:65 
8.1 

14:30 
9.9 

20:28 
8.7 

• 

M 

7 

4K)7 
9.9 

9:05      16:02 
6.0        9.6 

21:84 
0.6 

w 

7 

6:10 
10.1 

9:28 
7.1 

16.-00 
9.6 

22K)0 
-0.4  1 

E 

• 

8 

8 

2:54 
9.3 

8:43 
3.5 

15:07 
9.8 

21:13 
2.9 

Tu 

8 

6:00 
10.2 

9:50     15:87 
6.5        9.6 

22:18 
0.2 

s 

Th 

8 

5:62 
10.6 

10:18 
7.2 

15:38 
9.3 

22:40 
-0.2 

S 

9 

3:54 
9.8 

9:30 
4.0 

15:47 
9.8 

22K)0 
2.0 

w 

9 

5:50 
10.2 

Vr/ib     16:15 
6.7        9.4 

28:00 
0.2 

F 

9 

6:85 
10.6 

U:10 
7.2 

16:22 
9.1 

28:-20 
0.2 

M 

10 

4:50 
10.0 

10:16 
4.6 

16:24 
9.8 

22:41 
1.6 

B 

Th  10 

1 

6:42 
10.2 

11:25     16:54 
6.7        9.0 

23:44 

0.6 

8 

10 

7:14 
10.5 

12K» 
7.1 

17.-05 

8.4 

23:59  1 
L0| 

Tu 

11 

5:46 
9.9 

11:00 
5.4 

17:04 
9.7 

23:26 
1.3 

f'u 

7:32 
10.1 

12:23      17:34 
6.7        8.7 

8 

11 

7:62 
10.6 

13:11 
7.0 

17:56 
7.8 

.    .    .1 

W 

12 

6:44 

9.8 

11:48 
6.1 

17:41 
9.6 

.    .    . 

8 

12 

0:28 
LI 

8:22      13:80 
10.0        6.7 

18:22 
8.2 

M 

12 

0:40 
L7 

8:30 
10.4 

14:38 
7.0 

18:57 
7.2 

Th 

13 

0:12 
1.2 

7:42 
9.4 

12:40 
6.7 

1852 
9.1 

8    13 

1:15 
L9 

9:10      14:58 
9.9        6.7 

19:27 
7.5 

Tu 

13 

1:26 
2.7 

9:00 
10.8 

15:40 
6.3 

20K)0 
7.0 

8 

F 

14 

1K)3 
1.5 

8:48 
9.2 

13:40 
6.7 

19:10 

8.7 

}) 

M  14 

2:06 
2.6 

9:58     16:56 
9.8        6.7 

20:87 

7.1 

I 

W 

14 

2:12 
8.8 

9:47 
10.0 

16:46 
5.7 

2137 

6.7  1 

? 

S 

15 

1:56 
2.0 

9:48 
9.0 

14:52 
6.8 

20:05 
8.8 

Tu  15 

8:01 
3.6 

10:46      18:06 
9.7         6.2 

22:10 
7.0 

E  Th 

1 

15 

3:00 
4.8 

loao 

9.8 

17:84 
5.1 

23:12' 
6.7, 

s 

16 

2:55 
2.5 

10:52 
9.0 

16:48 
6.7 

21:17 
7.6 

A 

W 

16 

4K)5 
4.3 

11:28      18:41 
9.6         6.7 

23:49 
6.7 

F 

16 

3:52 
5.7 

10:52 
9.6 

18K)6 
4.2 

.    .    .  1 

M 

17 

3:59 
8.1 

11:50 
9.0 

18:12 
6.7 

22:38 
7.5 

Th 

17 

6:00 
5.1 

12K>4      19:04 
9.4        4.9 

8 

17 

0:61 
7.0 

4:52 

6.4 

11:27 
9.5 

18:40 
3. -2 

Tu 

18 

4:57 
3.5 

12:40 
9.2 

19:06 
6.4 

E 

F 

18 

1:12 
7.2 

5:65     12:88 
6.7        9.2 

19:22 
4.1 

8 

18 

2K)6 
7.5 

5:43 
6.7 

12K)0 
9.4 

19:16 
2.2 

W 

19 

0:08 
7.2 

6:00 
4.0 

13:20 
9.3 

19:38 
6.7 

8    19 

2:15 
7.7 

6:48      13K)6 
6.2         9.1 

19:51 
3.0 

M 

19 

2:59 
8.2 

6:48 
6.7 

12:43 
9.4 

19:50 
1.4 

A 

Th 

20 

1:23 
7.5 

6:52 
4.3 

13:50 
9.3 

20:05 
5.0 

S   20 

3:06 
8.3 

732     13:87 
6.4         9.1 

20:20 
2.3 

Tu 

20 

3:48 
9.1 

7:88 
6.8 

18:17 
9.3 

20:27 
0.7 

E 

F 

21 

2:21 
8.0 

7:36 
4.6 

14:17 
9.1 

20:29 
4.3 

M  21 

3:49 
8.7 

8:14      14:12 
6.6         8.9 

20:58 
L7 

W 

21 

4:24 
9.7 

832 
7.2 

18:51 
9.3 

21:04 
0.1  1 

S 

22 

3:08 
8.5 

8:16 
5.0 

14:41 
9.0 

20:68 
3.7 

O 

Tu  22 

1 

4:27 
9.4 

9M     14:38 
6.7         8.8 

21:28 
LO 

9Th 

22 

4:66 
10.1 

9:18 
7.2 

1438 
9.2 

21:42 
—0.1 

§ 

23 

8:47 
8.8 

8:54 
5.0 

15K)7 
9.0 

21:26 
3.0 

W'23 

1 

6:07 
9.8 

9:44      16:07 
6.8        9.0 

22:04 
0.5 

F 

23 

6:38 
10.7 

10:09 
7.2 

15:12 
9.2 

2233 
— 0.2i 

0 

M 

24 

4:26 
9.0 

9:32 
5.5 

15:34 
9.0 

22:00 
2.3 

Th  24 

6:47 
10.3 

10:28      16:86 
6.9        9.0 

-22:48 
0.3 

8 

1 

24 

6:10 

n.o 

11:00 
7.0 

16K» 
9.0 

28.-07 
0.1  , 

Tu 

25 

5:08 
9.4 

10:12 
6.0 

16:02 
9.0 

22:35 
1.9 

N    F   25 

6:27 
10.6 

11:17      16:09 
7.0        9.0 

28:26 
0.4 

's 

25 

6:48 
U.l 

11:57 
6.8 

17:00 

8.8 

•28:54 
0.7  , 

W 

26 

5:50 
9.5 

10:52 
6.3 

16:27 
8.9 

•28:10 
1.5 

8    28 

7:10 
10.7 

12:10      16:58 
7.0        8.3 

.    .    . 

M 

26 

7:28 
U.l 

12:57 
6.7 

18:08 
8.2 

•     •    •  1 

Th  27 

6:35 
9.8 

11:37 
6.7 

16:52 
9.0 

23:49 
1.3 

§    27 

0:10 
0.6 

7:56     13:16 
10. 7        6. 9 

17:52 
8.0 

P  Tn 

27 

0:39 
L6 

8K)7 
U.0 

14:01 
5.9 

19:15 
7.6 

F   28 

7:22 
9.9 

12:-27 
6.7 

17:22 

8.5 

.    .    . 

M 

1 

28 

0:58 
1.4 

8:40     14:24 
10.7        6.7 

19:07 
7.5 

iW 

28 

1:30 
2.7 

8:47 
10.9 

15KW 
5.2 

20:37' 
7.2 

N 

8 

29 

0:34 
1.3 

8:11 
9.8 

18:26 
6.7 

18K)9 
8.3 

a 

Tu 

29 

1:53 
2.2 

9:26      15:88 
10.6        6.3 

•20:81 

7.1 

r,^^ 

29 

235 
4.2 

9:28 
10.4 

16:07 
4.2 

22Kr7 
7.0 

S 

30 

1:22 
1.6 

9:04 
9.8 

14:31 
6.7 

19:12 
7.9 

W 

30 

2:50 
8.3 

10:10      16:45 
10.4        5.3 

22:07 
7.0 

.  F 

30 

8ria 
5.4 

10:08 
10.2 

17.-07 
3.2 

2&^ 

6.0 

<L 

M 

31 

2:20 
2.0 

9:57 
9.8 

15:48 
6.7 

20:36 
7.5 

, 

•  8 

1 

31 

4:28 
6.2 

10:48 
10.0 

18:02 
2.0 

•     *    • 

Thetid 
a  comparis 
from  a  plai 
this  region 
given  on  tl 

The  til 
(a.  m.),  all 

equator;  A 

on  of  consecutive  heights  will  indicate  whe 
le  2  feet  below  Mean  Lower  Low  Water,  wh 
,  and  which  is  7.4  feet  below  mean  sea  le\ 
le  chart,  unless  a  minus  ( - )  sign  is  before  t 
ae  used  is  Pacific  Standard,  120th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whi 
moon;  }>,  Istquar.;  0.  full  moon;  (C,  8d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  helgnts,  i 
ch  is  the  datum  of  soundings  on  the  Coast  a 
'el.    To  find  the  depth  of  water,  add  the  ta 
he  height,  in  which  case  subtract  it. 
W.;  0»  is  midnight.  12b  is  noon;  all  hours  Ic 
m  diminished  by  12  give  the  times  after  nooi 
uar.;  E,  moon  on  the  equator;  N,  8,  moon 

m  the  s^ond  line  of  each  day: 
n  feet  and  tenths,  are  reckoned 
nd  Geodetic  Survey  Charts  for 
bular  height  to  the  soundings 

!SB  than  12  are  in  the  forenoon  , 
i;  for  instance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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1 

1 

JANUARY. 

FEBRUARY. 

of- 

MARCH. 

Time  and  Heigh 
Low  w 

1 

s 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

1 

9 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

s 

Day 

tof  High  and 
ater. 

W. 

Mo. 

w.  Imo. 

W. 

Mo. 

1 

F 

1 

4:37 
6.2 

10:34 
12.5 

17:24 
0.2 

28:57 
10.7 

M 

1 

0:24 
•11.4 

6:06 
4.0 

12:00 
18.1 

18:86 
-0.6 

p 

o 

Tu 

5:51 
8.2 

11:61 
12.9 

18:15 
0.2 

.    .    . 

N 
0 

S 

2 

5:28 
4.8 

11.-22 
12.8 

18H)6 
-0.4 

.    .    . 

Tu 

2 

1:05 
12.0 

6:58 
3.6 

12:50 
13.2 

19:19 
-0.5 

W 

2 

0:87 
12.5 

6:37 
2.4 

12:41 
13.0 

18:58 
0.3 

s 

3 

0:42 
11.2 

6:16 
4.5 

12:10 
13.2 

18:50 
—0.8 

W 

3 

1:47 
12.6 

7:41 
8.0 

13:40 
13.0 

20:01 
0.0 

E 

Th 

3 

1:17 
12.9 

7:22 
L8 

13:28 
12.9 

19:40 
0.8 

p 

M 

4 

1:26 
11.7 

7:06 
4.2 

12:57 
18.1 

19:35 
-0.8 

E 

Th 

4 

2:28 
12.6 

8:28 
2.7 

14:27 
12.5 

20:46 
0.6 

F 

4 

1:57 
13.0 

8:08 
1.6 

14:16 
12.5 

20:28 
L5 

Tu 

5 

2:06 
11.9 

7:66 
4.0 

13:45 
12.9 

20:20 
-0.5 

F 

5 

8:09 
12.6 

9.-20 
2.7 

15:18 
U.6 

21:80 
1.6 

S 

5 

2:37 
12.7 

8:52 
1.7 

15:04 
U.8 

21  .-08 
2.4 

W 

6 

2:58 
12.0 

8:46 
8.9 

14:36 
12.2 

21:06 
0.3 

S 

6 

8:53 
12.3 
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12.2 

F|27 

4:59 
1.4 

11:23 
10.6 

17:04 
4.0 

23:06 
12.5 

s 

r- 

M 

27 

6:14 
0.4 

12:52 
10.7 

18:21 
5.1 

Th'28 

1 

5:12 
1.7 

11:30 
11.6 

17:29 
2.9 

28:35 
12.6 

0 1  S  1  28 

6:43 
0.6 

12:13 
10.8 

17:50 
4.3 

28:50 
12.6 

Tu 

28 

0:12 
12.2 

6:54 
0.3 

13:33 
10.8 

19:05 
5.2 

o 

F 

29 

6:00 
0.9 

12:18 
11.8 

18:12 
3.0 

.    .    . 

|S    29 

6:27 
0.2 

13:00 
10.9 

18:34 
4.5 

W 

29 

0:52 
12.0 

7:82 
0.4 

14:10 
10.7 

19:47 
5.:l 

S 

30 

0:17 
12.9 

6:42 
0.4 

13:05 

n.8 

18:65 
8.4 

s 

M  30 

0:32 
12.5 

7:11 
0.1 

13:44 
11.0 

19:20 

4.8 

Th 

30 

1:32 
11.6 

8K)7 
0.8 

14:47 
10.7 

20:30 
5.3 

\en  are  pic 
on  of  con 
ne  2  feet  1 
ion,  and 
le  chart,  i 
neused  U 
greater  a 
r  moon;  ] 
,  P,  moon 

Tu  31 

1 

1:12       7:51      14^27 
12.3         0.8       10.9 

th  their  times  on  the  llrs 
;her  it  is  high  or  low  wat4 
bich  Is  the  datum  of  boi 
»vel.    To  find  the  depth 
he  height,  in  which  case 
^\;  0««  is  midnight.  Wfc  i> 
n  diminished  by  12  give  1 
)uar.;  £,  moon  on  the  e 

20.-03 
5.2 

' 

Til 
a  com] 
from  a 
for  thi 
given 
1         Th 
(a.  m. 

equate 

eti<^ 
[)aria 
plai 
area 
on  t 
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),all 
nev 
r;  A 

iced  in  the  order  of  oc 
secutive  heights  will  ii 
>elow  Mean  Lower  Lc 
tvhich  iH  7.4  feet  belo^ 
anleas  a  minus  (— )  s\g 
i  Sitka  Standard,  135tl 
re  in  the  afternoon  (p. 
).  l8t  quar.:  Q,  full  m 
in  apogee  or  perigee. 

C'un 
adic 
►w) 
mt 

Hi! 

1  m 

m.) 

OOD 

renc 
»ttte 
^'ate 
»an  P 
Jbef 
erid 
and 

;  C 

a,  wl 
whe 
r.  w 
ealt 
oret 
ian^ 
wh€ 
3d< 

t  line  a 
?r.    Th 
inding" 
of  wate 
'  subtra 
noon: 
the  tim( 
quator; 

nd  heights  on  the  second  line  of  each  day; 
e  heights,  in  feet  and  tenths,  are  reckoned 

on  the  Coast  and  Geodetic  Survey  Charts 
r.  add  the  tabular  height  to  the  soundings 
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JULY.                                1 

AUGUST. 

t  of  High  and 
ater. 

15:43      21:63 
10.8         4.6 

SEPTEMBER. 

c  Day  of-, 

Time  and  Height  of  High  and 
Lo\vWater. 

S 

Day  of— 

Time  and  Heigh 
IjowM 

3:00       9:16 
10.1        2.8 

Day  of— 

Time  and 

3:57 
9.6 

L  Height  of  Hl« 
LowWater. 

(hand 

22:48 
3.4 

s  w. 

Mo. 

W. 

Mo. 
1 

W. 

Mo. 
1 

F 

1 

2:10 
11.1 

8:43 
1.3 

15:22 
10.7 

21:12 
6.4 

M 

Th 

9:57      16:07 
4.6       10.7 

1     . 

2 

2:48 
10.4 

9:18 
2.0 

16:00 
10.6 

21:57 
5.5 

Tu 

2 

3:42 
9.7 

9:51 
8.6 

16:15 
10.8 

22:37 
4.4 

(C 

F 

2 

4:67 
8.9 

10:46     16:56 
6.2       10.6 

28:47 
3.5 

!     * 

3 

3:25 
9.8 

9:55 
2.6 

16:37 
10.5 

22:44 
5.5 

W 

3 

4:30 
9.1 

10:30 
4.2 

16:54 
10.6 

2832 
4.3 

S 

3 

6:11 
8.6 

11:50     17:57 
6.8       10.4 

E   M 

4 

4:14 
9.2 

10:32 
8.8 

17:15 
10.5 

23:31 
5.4 

<L 

Th 

4 

6:27 
8.5 

11:16 
6.0 

17:41 
10.6 

N 

s 

4 

1:00 
8.2 

7:37      13:09 
8.6        6.1 

19:10 
10.6 

C  Tu 

5 

5:11 
8.7 

11:17 
4.0 

17:52 
10.4 

F 

5 

0:34 
4.0 

6:40 
8.1 

12:16 
5.6 

18:37 
10.6 

M 

5 

2:12 
2.8 

8:56      14:33 
9.1         5.8 

20:26 
10.8 

W 

6 

0:25 
5.1 

6:15 
8.3 

12:08 
4.7 

18:38 
10.5 

S 

6 

1:40 
3.6 

8:07 
8.8 

18:31 
6.9 

19:42 
10.9 

Tu 

6 

8:16 
2.2 

9:67     15:87 
10.0        6.2 

21:84 
11.4 

Th 

^ 

1:28 
4.5 

7:32 
8.2 

13.-07 
5.2 

19:23 
10.7 

S 

7 

2:60 
2,7 

9:24 
8.7 

14:45 
6.9 

20:47 
11.2 

W 

7 

4:14 
1.5 

10:46     16:34 
10.8        4.2 

22:32 
12.0 

F 

8 

2:28 
8.7 

8:45 
8.3 

14:12 
5.5 

20:22 
ll.O 

N 

M 

8 

8:45 
L8 

10:23 
9.6 

16:60 
5.6 

21:47 
11.8 

Th 

8 

6:02 
0.9 

11:28     17:25 
11.6        8.2 

23:27 
12.6 

'       S 

9 

3:21 
2.7 

9:53 

8.8 

15:12 
5.5 

21:16 
11.5 

Tu 

9 

4:38 
1.0 

11:12 
10.6 

16:48 
4.8 

22:43 
12.5 

PF 

9 

6:49 
0.6 

12:09     18:10 
12.8        2.8 

1» 

10 

4:12 
1.7 

10:47 
9.6 

16:12 
5.8 

22:10 
12.1 

W 

10 

6:26 
0.2 

11:57 
11.2 

17:40 
4.1 

28:35 
12.8 

E 

S 

10 

0:16 
12.9 

6:30     12:47 
0.6       12.9 

18:58 
1.6 

N  mIii 

5:00 
0.7 

11:36 
10.8 

17:06 
5.0 

22:69 
12.6 

• 

Thill 

1 

6:10 
-0.1 

12:40 
11.8 

18:30 
3.6 

s 

11 

1K>4 
12.9 

7:15     18:28 
0.9       13.1 

19:40 
1.3 

•  Tui  12 

1 

6:47 
0.0 

12:22 
10.8 

17:56 
4.7 

23:48 
12.8 

P 

F    12 

0:27 
13.0 

6:54 
-0.2 

18:20 
12.2 

19:16 
2.9 

M 

12 

1:52 
12.7 

8:00      14:10 
1.5       12.9 

20:27 
1.3 

W  1 13 

6:28 
—0.4 

13:04 
11.4 

18:45 
4.4 

.     .    . 

s  ;i3 

1:15 
18.0 

7:87 
0.1 

14:01 
12.6 

20:02 
2.6 

JTu 

13 

2:39 
12.0 

8:44      14:52 
2.8       12.5 

21:17 
L5 

p'xh 

14 

0:36 
12.9 

7:14 
—0.5 

13:47 
11.8 

19:82 
4.0 

El  S 

14 

2:05 
12.5 

8:20 
0.6 

14:42 
12.6 

20:52 
2.4 

w 

14 

3:30 
11.1 

9:80     16:87 
3.4       12.0 

22:10 
2.0 

!  F 

15 

1:24 
12.8 

7:59 
-0.8 

14:30 
12.0 

20:22 
8.8 

M 

15 

2:54 
11.9 

9:06 
1.6 

16:26 
12.4 

21:41 
2.5 

Th 

15 

4:30 
10.2 

10:22      16:27 
4.4       11.2 

28:12 
2.5 

s 

16 

2:14 
12.4 

8:41 
0.3 

15:13 
12.0 

21:14 
8.7 

Tu 

16 

8:50 
11.1 

9:56 
2.6 

16:12 

n.9 

22:40 
2.8 

^    F 

16 

6:40 
9.5 

11:25      17:27 
5.4       10.6 

E     S 

17 

3:07 
11.7 

9:30 
1.0 

16:00 
12.0 

22:10 
8.7 

D 

W 

17 

4:48 
10.2 

10:47 
3.8 

17:01 

n.6 

23:44 
8.0 

s 

S 

17 

0:22 
2.9 

7:05      12:40 
9.0         6.1 

18:38 
10.0 

.  M   18 

4:02 
10.9 

10:20 
2.0 

16:49 
11.9 

23:07 
8.7 

Th 

18 

6:00 
9.3 

11:45 

4.8 

18:02 
11.0 

s 

18 

1:86 
8.1 

8:30     14:06 
9.1         6.2 

19:57  ' 
9.8 

I  ,  Tu,  19 

5:07 
10.0 

11:13 
8.1 

17:40 
11.6 

F 

19 

0:55 
3.2 

7:27 

8.8 

12:56 
6.6 

19K)8 
10.7 

M 

19 

2:45 
8.0 

9:36      15:20 
9.5         6.9 

21:05 
9.8 

W 

20 

0:13 
3.7 

6:20 
9.4 

12:12 
4.1 

18-.36 
11.3 

s 

S 

20 

2:10 
8.0 

8:M 

8.8 

14:17 
6.0 

20:18 
10.6 

Tu 

20 

3:42 
2.9 

10:25      16:16 
10.1        6.8 

22:02 
10.2 

iTh 

21 

1:25 
3.5 

7:43 
8.9 

13:20 
6.0 

19:37 
11.2 

s 

21 

8:17 
.          2.7 

10:02 
9.8 

15:27 
6.1 

21:22 
10.7 

XV 

21 

4:28 
2.7 

11:02      16:57 
10.6         4.7 

22:50 
10.6 

'.F 

22 

2:35 
1          3.0 

9:06 
8.8 

14:31 
5.5 

20:40 

n.2 

,  M   22 

,        4:14 
2.2 

10:55 
9.9 

16:27 
6.6 

22:16 
10.8 

AJTh 

22 

5.-06 
2.5 

11:33      17:32 
10.9         4.2 

23:31 
10.8 

■  S 

23 

'        3:37 

j         2.3 

10:15 
9.2 

15:36 
5.7 

21:37 
11.4 

Tu  23 

1 

4:57 

L8 

11:36 
10.3 

17:14 
6.2 

23:02 
11.2 

F 

23 

6:40 
2.5 

12:00      18:05 
11.2         8.6 

. ! 

s!s 

24 

4:32 
1.7 

11:12 
9.7 

16:33 
5.6 

22:27 
11.6 

W 1  24 

1       1 

6:35 

1          L6 

12:12 
10.6 

17:54 

4.8 

23:45 
11.3 

i^ 

24 

0:05 
11.0 

6:15     12:26 
2.6       1L4 

18:33 
3.1 

,       M 

25 

6:17 
1.2 

11:56 
10.1 

17:25 
5.5 

23:14 
11.7 

O  Th 

25 

6:10 

!          1.6 

12:40 

n.o 

18:28 
4.4 

s 

25 

0:38 
11.1 

6:44      12:54 
2.8       11.4 

19:05 
2.7  , 

Tu 

26 

5:57 
0.9 

12:38 
10.5 

18:08 
5.3 

23:56 
1L7 

A    F 

26 

0:24 
11.4 

6:42 
L6 

13:07 
11.1 

19:02 
4.1 

M 

26 

1:11 
U.2 

7:12      18:20 
3.0       11.6 

19:32 
2.3 

C    W 

27 

'        6:33 
0.7 

13:14 
10.7 

18:49 
6.1 

8 

27 

0:67 
;        11.2 

.  7:12 
1.9 

13:33 
U.2 

19:32 

3.8 

Tu 

27 

1:42 
11.0 

7:42      13:46 
8.4      n.5 

20:02 
2.2 

Th 

28 

0:37 
11.6 

7:09 
0.9 

13:46 
10.8 

19:27 
5.0 

E    §|28 

1:28 
11.0 

7:41 
2.3 

14:00 
11.3 

20:05 
8.6 

AV 

28 

2:14 
10.6 

8:14      14:15 
8.9      n.5 

20:42 
2.2 

,F 

29 

1:14 
11.4 

7:42 
1.2 

14:14 
10.9 

20:03 

4.H 

M   29 

2:03 
10.8 

8:12 
2.8 

14:25 
1L3 

20:36 
3.4 

Th 

29 

2:55 
10.3 

8:50      14:48 
4.5       11.2 

21:24 
2.3 

a'  S 

30 

i         1:50 
1        11.0 

8:12 
1.6 

14:43 
10.9 

20:40 
4.7 

Tu  30 

1 

2:37 
10.5 

8:43 
3.4 

14:55 

n.o 

21:11 
3.3 

F 

30 

3:44 
9.8 

9:33      15:30 
5.1       11.0 

22:14 
2.5 

Ej   S 

'      1 

1          ! 

31 

1         2:22 
'        10.6 

8:43 
2.2 

iced  in 
secutivi 
►elow  M 
which  i 
unless  f 

15:13 
10.9 

21:16 
4.6 

W.31 
1       1 

3:15 
10.0 

9:18 
3.9 

15:28 
10.9 

21:54 
3.3 

1         The  ti( 

1  a  comparifi 

from  a  plai 

for  this  rei 

given  on  t 

les  are  pli 
ion  of  con 
le  2  feet  fc 
rion,  and 
he  chart. 

the  order  of  occurrence,  wi 
3  heights  will  indicate  whc 
ean  Lower  Low  Water,  wl 
8  7.4  feet  below  mean  sea  1 
I  minus  (— )  sign  is  before 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  heights,  ii 
lich  is  the  datum  of  soundings  on  the  Coas 
evel.   To  find  the  depth  of  water,  add  the  ti 
the  height,  in  which  case  subtract  it. 

jn  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
t  and  Geodetic  Survey  Charts 
ibular  height  to  the  soundings 

The  ti 

(a.m.),a1 

me  used  is  Sitka  Standard,  135th  meridian 
greater  are  In  the  afternoon  (p.  m.)  and  w^ 

W.;  0»»  is  midnight.  12»»  is  noon;  all  hours  l€ 
len  diminished  by  12  give  the  times  afternoo 

MS  than  12  are  in  the  forenoon 
n;  for  instance.  15:47  is  3:47  p.  m. 

#.  nev 
equator;  A 

r  moon:  }),  1st  qnar.;  C.  f^iH  moon:  ([,  3d 
..  P,  moon  in  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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OCTOBER, 

NOVEMBEE. 

DECEMBER. 

1 

1 

Day  of— 

time  ail 

d  Height  o!Ei«bnnd 

S 

Dayol-^ 

Time  am 

12:48' 
5.7 

U  of  High  and 
ater. 

c  Dayof— 
1  .  W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

W,  Mo. 

W.  |Ho. 

N 

S|    1 

4:42 
9.4 

10:25 
5.7 

16:18 
10.5 

23:13 
2.9 

Tu|    1 

6:42 
9.9 

18:32 
9.7 

.    .    . 

E 

Th 

1 

0:31 
8.2 

7:10 
11.0 

13:36 
4.5 

19:38  ' 
9.2  1 

(C 

S      2 

6:52 
9.0 

ll:a'i 
6.1 

17:25 
10.1 

W 

2 

1:05 
8.1 

7:60 
10.3 

14H)5 
5.0 

19:57 
9.7 

P 

F 

2 

1:42 
8.7 

8:08 
11.2 

14:44 
3.5 

20:57  ' 
9.6  ; 

M     3 

0:24 
8.0 

7:12 
9.2 

13:00 
6.2 

18:52 
10.0 

Th 

3 

2:14 
8.2 

8:48 
11.0 

15K)8 
3.9 

21:12 
10.1 

S 

3 

2:47 
4.1 

9.-02 
11.7 

15:42 
2.5 

22:04  ' 
10.0 

Tuj4 

1:42 
2.9 

8:25 
9.6 

14:20 
5.5 

20:13 
10.2 

E 

F 

4 

8:20 
8.1 

9:87 
11.5 

15:59 

2.8 

22:12 
10.9 

s 

4 

3:46 

4.1 

9:55 
12.1 

16:35 

1.4 

23:00 
10.4 

W    5 

2:48 
2,7 

9:22 
10.5 

15:25 
4.5 

21:23 
10.8 

P 

S 

5 

4:11 
3.0 

10:23 
12.2 

16:47 
1.7 

23:05 
11.3 

M 

5 

4:36 
4.2 

10:40 
12.6 

17:22 
0.6 

28:52 
10.8 

Th'   6 

3:46 
2.3 

10:10 
11.2 

16:18 
8.4 

22:22 
11.5 

s 

6 

5:00 
8.0 

11XJ5 
12.8 

17:35 
0.7 

23:55 
11.7 

• 

Tu 

6 

5:27 
4.2 

11:27 
12.9 

0.0 

.     .     . 

p 

fI    7 

4:36 
2.0 

10:55 
12.1 

17:06 
2.2 

23:16 
12.0 

• 

M 

7 

5:46 
3.1 

11:47 
13.1 

18:18 
0.1 

.    .    . 

W 

7 

0:40 
11.0 

6:12 
4.8 

12:08 
12.9 

18:50 
—0.3 

£ 

• 

s 

8 

6:25 
1.8 

11:37 
12.6 

17:49 
1.3 

Tu 

8 

0:43 
11.8 

6:30 
8.4 

12:82 
18.2 

19:02 
-0.2 

S 

Th 

8 

lr26 
11.1 

6:57 
4.6 

12:52 
12.7 

19:31 
-0.2  i 

s;  9 

0:02 
12.5 

6:10 
1.7 

12:18 
13.1 

18:34 
0.7 

W 

9 

L-SO 
11.7 

7:14 
8.8 

18:12 
18.0 

19:48 
—0.2 

F 

9 

2:06 
11.1 

7:42 
4.9 

13:35 
12.2 

20:14 
0.1 

M   10 

0-.50 
12.5 

6:52 
2.0 

12:58 
18.2 

19:20 
0.3 

8 

Th 

10 

2:17 
11.4 

8.-00 
4.8 

18:57 
12.4 

20:82 
0.8 

S 

10 

2:52 
11.0 

8:28 
5.1 

14:17 
11.6 

20:53 
0.7 

Tu.ll 

1:88 
12.2 

7:35 
2.6 

13:40 
18.0 

20K)5 
0.4 

F 

11 

8:06 
11.0 

8:49 
4.9 

14:40 
11.7 

21:19 
1.0 

s 

11 

3:88 
10.8 

9.-20 
6.4 

15K)0 
10.8 

21:36 
1-5 
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The  harbor  of  St.  Michael,  NortonSound, 
is  open  to  navigation  on  an  average  by  the 
middle  of  June,  the  time  of  breaking  up  of 
the  ice  varying  from  about  the  la«t  week 
of  May  to  the  laj>t  week  of  June.  The 
seaiion  of  navigation  usually  clones  in  the 
latter  portion  of  October. 

The  winds  in  summer  are  generally 
moderate:  butduring  September  and  Octo- 
ber gales  are  strong  and  frequent,  north- 
erly winds  predominating.  These  strong 
Ainds  are  of  special  Importance  to  mari- 
ners on  account  of  their  effect  on  the 
height  of  the  water;  northerly  and  easterly 
winds  lower  the  water  and  southerly  and 
westerly  winds  raise  it.  With  northerly 
winds  of  long  duration  the  amount  of 
cliange  may  be  as  much  as  5  feet  below 
mean  low  water. 
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8.8  —0.6 

11K)1  19:22 

2.9  —0.5 

11:00  19:»4 

2.5  -0.3 

10:86  19:55 

2.3  -0.1 

10:11  20:15 

2.0  0.0 

5:80  20:50 

2.1  0.1 

5:27  20:59 

2.4  .0.3 

5:43  20:28 

2.7  0.4 

6:05  19:40 

2.9  0.3  .....  V. 

6:85  17K)5 

8.2  —0.1 

7HJ7  17:26 

8.6  —0.4 

7:45  17:39 

3.8—0.6 

8:24  17:45 

4.0  -0.7 

9:06  17:52 

4.0  —0.8 

9:49  18:13 

4.0  —0.8 

10:35  18:39 

8.7  -0.8 

11:29  19:06 

8.2  —0.6 

3:15  5J)0  12:21       19:38 

1.6  1.5  2.7      -0.4 

8:26  7:34  13:15      20K)8 

1.8  1.6  2.0      —0.2 

3:46  10:00  14:11      20:41 

2.2  1.5  1.6         0.0 

4:25  2lK)5 

2.8  0.3 

5:06  21:21 

3.1  0.4 

5:48  15:26 

3.4  0.0 

6:31  16:13 

3.7—0.4 

7:11  16:55  .    .    ^    .    .    . 

3.8  -0.7 

7:51  17:32 

3.8  -0.8 

8:30  18:04 

3.8  —0.9 

9:04  18:31 

3.6—0.8 


JULY. 


2 

Day  of-, 

VV. 

Mo. 

F 

1 

A     S 

2 

s 

3 

E 

M 

4 

<L 

Tuj    5 

Iw 

6 

Th 

7 

F 

8 

S 

« 

slio 

N 

M 

11 

Time  and  Height  of  High  and 
Low  Water. 


•  Tuil2 


W 


13 


P,Th  14 
FJIS 
S    16 


I 
17! 

18 


Tu'19 


W 

Th 
F 

S    23 
s    §    24 
,  M  i  25 


C 


Tu|26 

W  27 

I 

Th;28 


F 

A;  8 


9:36 
3.4 

10:08 
3.1 

10:35 
2.7 

10:16 
2.4 

9:35 
2.2 

4:11 
2.0 

3:57 
2.3 

4:16 
2.7 

4:42 
2.9 

5:15 
8.2 

5:52 
8.6 

6:35 
3.S 

7:19 
4.0 

8:05 
4.0 

8:54 
3.9 

9:42 
8.7 

10:32 
8.3 

1:86 
L5 

2:02 
1.9 

2:25 
2.3 

3:05 

2.8 

3:51 
3.1 


18:39 
-0.6 

18:34 


—0.5 

18:39 
—0.4 


18:51 
-0.3 

19.-06 


19:36 
0.0 

19:49 
0.1 

19:50 


0.2 

19:80 
0.2 


18:55 
0.1 

18K)5 
—0,2 


17:30 
—0.5 

17:10 
—0.6 


17:12 
-0.6 

17:21 


17:39 
-0.6 

18:01 
-0.5 

4:51 
1.8 

6:22 
1.8 

8K)2 
1.8 

11:30 
1.1 

13:05 
0.6 


11:81 
2.7 

12:25 
2.1 

13:18 
1.6 

14:10 
1.3 

14:25 
0.9 


18:29 
-0.3 

18:52 
-0.1 

19:84 
0.3 

20:00 
0.2 

20:20  ' 
0.3 


4:34 
3  4 

14:13    .    .    . 
0.2    .,    . 

5:20 
3  6 

15:08    .    . 
—0.2    .    .    . 

6:06 
3  7 

15:52    .    .    . 
—0.5    .    .    . 

6:50 
3  7 

16:34    .    .    , 
—0.6    .    .    . 

7:30 
3  6 

17:10    .    .    . 
— 0.7    .    .    . 

8:12 
8  4 

17:41    .    .    . 
— 0.6    .    .    . 

8:45 
8  ? 

18:04    .    .    . 
— 0.4    .    .    . 

9:20 
8  0 

18:05    .    .    . 
— 0.2    .    .    . 

9:59 
?  fi 

17:45    .    .    . 
— 0.1    .    .    . 

.  The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 

a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  helfirhts,  in  feet  and  tenths,  are  reckoned 

from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 

I  which  is  1.3  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 

'  unless  a  minus  ( — )  sign  is  before  the  height,  In  which  case  subtract  It. 

The  time  used  is  Cosmopolitan  Standard,  165th  meridian  W. :  O"  is  midnight,  12'»  is  noon;  all  hours  less  than  12  are  in  the  forenoon  I 
I  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12 give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m.  | 
#,  new  moon;  }),  Ist  quar.;  Q.  full  moon;  (J,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the  i 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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ST.  MICHAEL  (Norton  Sound),  ALASKA,  1904 


AUGUST. 


Day 

of- 

w.  ;mo. 

M 

1 

Tu 

2 

W 

3 

Th 

4 

F 

5 

S 

6 

8 

7 

M 

8 

Tu 

9 

W 

10 

Th 

11 

F 

12 

S 

13 

s 

14 

M 

16 

Tu 

16 

W 

17 

Th 

18 

F 

19 

S 

20 

8 

21 

M 

22 

Tu 

23 

W 
Th 

24 
25 

Time  and  Height  of  High  and 
Low  water. 


F  I  26 

S  J27 
8 '28! 
Mj29 
Tu  30 

W  31 


10:38 
2.3 

2:41 

1.8 

2:21 
1.8 

2:15 
2.2 

2:36 
2.5 

3:06 
2.8 

8:44 
3.1 

4:30 
8.3 

5:16 
3.6 

6:08 
8.7 

7:00 
3.7 

7:52 
8.6 

0:40 
1.0 

2.-29 
1.1 

3:58 
1.2 

0:20 
2.0 

0:50 
2.4 

1:27 
2.7 

2:13 
8.0 

8:01 
3.2 

8:51 
3.8 

4:41 
8.4 

5:31 
3.3 

6:21 
3.2 

7:08 
8.1 

7:51 
2.8 

8:34 
2.6 

9:19 
2.4 

0:28 
1.6 

0:29 
1.8 

0:25 
2.0 


17:48 
-0.1 

5:01 
1.6 

6:30 
1.6 

8:24 
1.5 

18:65 


9:38 
8.1 

10:32 
2.7 

5:22 
1.1 

6:45 
1.0 

8:20 
1.0 

10:26 
0.7 

12*2 
0.3 

13:33 


10:22 
1.9 

9:46 

1.7 

9:05 
1.6 


0.3 

18:47 
0.3 

18:27 


0.2 

17:50 
0.1 


16:34 


16:15 
—0.2 


16:10  . 

—0.2  . 

16:11  . 

—0.1  . 

8:47 
3.4 


16:26 
-0.1 

16:48 
—0.1 

17:13 
-0.1 

11:38 
2.1 

12:31 
1.7 

18:25 
1.3 

14:30 
1.0 

15:80 
0.7 


0.0 

14:28 
—0.2 


15:15 
—0.3 

15:   1 


16:29 
—0.2 

17:00 
0.0 

17:12 
0.2 

16:38 
0.3 


3:48 
1.3 

4:49 
1.3 

5:50 
1.3 


10:11 
2.0 

10:55 
1.7 

11:31 
1.3 


17:58 
0.0 

18:30 
0.2 

18:48 
0.3 


28:14 
1.8 

28:45 
1.6 


17:51 
0.1 

18:25 
0.2 

18:51 
0.3 

19:16 
0.3 

19:89 
0.8 


16:34 
0.3 

17:08 
0.4 

17:19 
0.5 


SEPTEMBER. 


iDayoi- 


2L 

S  ;W.  |Mo.i 

,Th|    l' 

c  I  F ;  2  I 

S  '   3| 

N    8     4 1 

M     5' 

I     1     : 

!Tu,   6 

I 

|W'    7 

Th    8 

p;f'   9 

E  '  S  ,  10 

8    11 

M    12 

|Ty3 

|W    14 

Thil5 


Time  and  Height  of  High  and 


Low  Water 


M  :  19  I 

!       I 
JTu  20 

!w!2i  I 

I    I    I 

A  Thi22 

F  ,  28  ' 

j 

s  '24J 

I       I 
S   25 


M 

Tu 

I 

,W 

iTh 

F 


0:29 
2.2 

0:51 
2.5 

1:24 
2.8 

2:04 
3.0 

2:50 
3.2 

3:41 
3.3 

4:40 
3.4 

5:40 
3.3 

6:43 
3.1 

0:28 
1.0 

1:55 
1.0 

3:19 
0.9 

4:84 
0.7 

5:S2 
0.6 

6:36 
0.5 

0:36 
3.0 

1:22 
3.2 

2:11 
3.2 

3:01 
3.1 

3:50 
2.9 

4:45 
2.7 

5:42 
2.5 

6:40 
2.3 

1:24 
1.3 

8:10 
1.3 

4:25 
1.2 

4:57 
1.1 

5:15 
1.0 

5:38 
0.8 

6:25 
0.6 


6:45 
L2 

7:26 
1.1 

17:62 
0.5 


18:11 
0.5 

11.-04 


0.6 

12:56 
0.2 


13:41 


0.2 

13:52 
0.2 

14:16 
0.2 

7:42 
2.9 

8:45 
2.6 

9:50 
2.3 

10:64 
L9 

11:49 
1.7 

12:46 
1.8 

7:50 
0.4 

9:22 
0.3 

UKW 
0.2 

12:19 
0.1 

13:19 
0.1 

14K)9 
0.2 

14:46 
0.3 

14:55 
0.4 

7:48 
2.1 

9:00 
1.9 

9:52 
1.7 

10:80 
1.5 

11:27 
1.4 

12:15 
1.4 

12:52 
1.6 


12:08 
L8 

18:15 
1.8 


20:46 
1.8 

14:48 
0.3 

15:14 
0.4 

15:58 
0.4 

16:30 
0.5 

16:60 
0.6 

17:81 
0.6 

13:46 
1.2 

14:56 
0.9 

16:65 
0.8 


21:68 
1.5 

14:51 
0.6 

15:10 
0.7 

15:26 
0.8 

16:30 
0.9 

15:44 
1.0 

15:58 
1.0 

16:11 
1.0 


17:82 

0.6 

17:44 
0.6 


21:22 
1.3 

22:02 

1.8 

22:86 
2.2 

28:10 
2.5 

28:51 

2.H 


18:02 
0.6 

18:81 
0.6 

19:00 
0.7 


22:11 
1.7 

22:23 
1.8 

22:26 
L9 

22:82 
2.1 

23:49 
2.4 

23:15 
2.7 

23:48 
2.9 


OCTOBER. 


c  Dayof- 

s 


W    Mo.l 


Time  and  Height  of  High  and 
Low  Water. 


I 


I  ^ 


S      1 
l»      2 

Ml    3 

I 

Tul  4 
W  5 
Th,  6 
7 
•  S  I  8 
8  9 
MIO 
Tu  11 
W  12 
Th  13 
F  14 
S  15 
8  16 
M|17 
Tu'l8 
W   19 

Th  20 

L 


F  21 

S  22 

O    8  23 

M  24 

Tu  25 

I       I 

W  26 
I 

Th  27 

n'f  28 
8  29 
8    30 

(I  I  M  '  31 


7:25  . 



0.4 

0:24 
8.2 

8:24 

0.8 

1K» 
8.2 

9:10 

0.2 

1:52 
3.2 

9:56 

0.2 

2:48 
8.0 

10:88 

0.3 

I        The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 

I  a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 

from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Ck>ast  and  Geodetic  Survey  Charts  for  this  region,  and 

which  is  1. 8  feet  below  mean  sea  level.   To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart. 

unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

Thetime  used  is  Cosmopolitan  Standard, 165th  meridian  W.;0^  is  midnight,  12^  is  noon;  all  hours  less  than  12 are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  timcH  after  noon;  for  instance.  16:47  is  3:47  p.  m. 
#,  new  moon;  J),  1st  quar.;  Q,  full  moon;  (C,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


YOKOHAftLV  (Nishihatoba),  JAPAN,  1904. 
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1 

JANUARY. 

Time  and  Height  of  High  and 
Low  Water. 

— 

FEBRUARY. 

■ 

"~ 

~ 

MARCH. 

— 

'V 

Day of— 

Dayof- 

Time  and  Heigt 
Low  W 

5:06     10:40 
5.0        1.8 

Lt  of  High  and 
ater. 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

^T, 

W.  Mo. 

1 1  w.' 

Mo. 

1 

W.  |Mo. 

F 

1 

3:52 
4,4 

9:17 
2.2 

IbiOO 
4.6 

21:42 
-0.fi 

16r26 
5.1 

22:56 
—1.1 

PJTu 

1 

4:42 
5.0 

10:22 
1.4 

16:17 
5.2 

22:40  ■ 
-0.7 

1 

2 

4:40 

4.8 

10K)8 
2.0 

15:47 

4.8 

22:26 
-1.0 

9Tu 

2 

5:48 
5.2 

11:22 
L5 

17:10 
5.2 

23:38 
—1.1 

c'w 

2 

5:14 
5.2 

11:02 
0.9 

17:02 
5.4 

28:22  ; 
-0.7 

O    S  '    3 

5:20 
5.1 

10:52 
1.9 

16:30 
5.0 

28K)7 
—1.3 

W 

3 

6:17 
5.3 

12H» 
1.2 

17:64 
5.2 

E  Th 

3 

5:46 
5.3 

11:42 
0.6 

17:44 
5.4 

p ;  M     4 

6H)0 
5.3 

11:37 

1.8 

17:12 
5.1 

23:51 
—1.3 

Th 

4 

0:19 
-0.9 

6:60 
5.3 

12:45 
1.0 

18:37 
5.1 

F 

4 

0:02 
-0.4 

6:17 
5.3 

12.-21 
0.8 

18:26 
5.3 

Tu:   5 

i 

6:38 
5.8 

12:20 
1.7 

17:56 
5.0 

E 

F 

6 

1:00 
-0.5 

7:25 
5.2 

13:28 
0.8 

19:22 

4.8 

's'    5 

;      I 

0:42 
0.0 

6:50 
5.2 

18:00 
0.2 

19:07 
5.0 

.       W     6 

0:32 
-1.1 

7:16 
5.2 

18KB 
1.6 

18:40 

4.8 

S'    6 

1 

1:40 
0.1 

8.-00 
5.1 

14:12 
0.8 

20:10 
4.4 

1  8 

6 

1:19 
0.5 

7:20 
5.0 

13:38 
0.3 

19:52 
4.6  , 

;      Th    7 

1:16 
—0.7 

7:55 
5.1 

13:52 
1.5 

19:28 
4.5 

8 

7 

2:28 
0.7 

H:34 

4.H 

14:57 
0.9 

21:00 
4.0 

M 

7 

1:56 
1.0 

7:52 
4.7 

14:20 
0.4 

20:40 
4.1, 

E'  F     8 

2:00 
—0.2 

8:37 
4.9 

14:41 
L5 

•20:'28 
4.2 

<L 

M 

8 

3:06 
1.4 

9:12 
4.5 

15:62 
1.0 

22:09 
3.4 

Tu 

8 

2:33 
1.7 

8:24 
4.5 

15:12 

0.7 

21:40 
3.5 

S      9 

2:48 
0.5 

9:18 
4.7 

15:87 
1.4 

21:28 
3.7 

Tu 

9 

3:52 
2.1 

9:56 
4.2 

17K)0 
LO 

28:52 
3.1 

(L 

W 

9 

8:18 
2.3 

9:02 
4.1 

16:12 
1.0 

23K)6 
3.2 

c"  s 

10 

8:40 
1.2 

10:08 
4.4 

16:38 
1.3 

22:46 
3.4 

w.io 

1 

4:56 
2.7 

10:58 
4.0 

18:17 

i.e 

.    .    . 

s- 

Th 

10 

4:14 
2.7 

9:51 
3.8 

17:30 
1.2 

:m 

11 

4:38 
1.8 

10:56 
4.2 

17.45 
1.1 

Th  11 

1      1 

2:02 
3.2 

6:22 
2.7 

12:12 
3.8 

19:87 
0.8 

F 

11 

1:28 
3.2 

5:52 
2.7 

11:21 
3.5 

18:56 
1.1 

Tu  12 

0:80 
8.3 

5:45 
2.4 

11:55 
4.1 

19K)0 

0.8 

s    F 

12 

8:20 
3.6 

7:60 
2.7 

13:34 
8.8 

20:41 
0.5 

S 

12 

2:48 
8.5 

7:32 
2.7 

18K);. 
3.5 

20:07 
1.0 

W 

13 

2:16 
3.5 

7:00 
2.6 

13:00 
4.1 

20:05 
0.4 

s 

1 

13 

4:05 
4.0 

9:00 
2.7 

14:88 
4.0 

21:30 
0.2 

8 

13 

3:30 
3.8 

8:45 
2.5 

14:80 
8.7 

20:69 
0.7 

;   iTh 

1 

14 

3:27 
3.8 

8KW 
2.7 

14:00 
4.2 

21:00 
0.1 

1 

8 

14 

4:37 
4.2 

9:47 
2.4 

15:29 
4.2 

22:08 
0.0 

A 

M 

14 

4:00 
4.2 

9:30 
2.1 

15:32 
4.1 

21:42 
0.5 

sIf 

15 

4:18 
4.1 

9:12 
2.7 

14:53 
4.4 

21:46 
—0.2 

M 

15 

5:06 
4.4 

10:25 
2.1 

16:12 
4.4 

22:42 
-0.2 

Tu 

15 

4:24 
4.3 

10K)5 
1.7 

16.-(M 
4.4 

22:20 
0.4 

S 

16 

4:56 
4.4 

10:00 
2.5 

15:38 
4.5 

22:25 
-0.5 

A  Tu 

16 

5:28 
4.6 

11:00 

1.8 

16:52 
4.6 

23:12 
-0.2 

W 

16 

4:44 
4.5 

10:37 
1.3 

16:38 
4.6 

22:51 
0.3 

s 

17 

5:18 
4.6 

10:40 
2.3 

16:20 
4.6 

23:00 
-0.5 

W 

17 

5:48 

4.8 

11:30 
1.5 

17:24 
4.6 

23:42 
—0.2 

1 

Th 

17 

5:07 
4.7 

11:07 
0.9 

17:11 

4.8 

28:24 
0.3 

m 

M 

18 

5:66 
4.7 

11:17 
2.1 

16:58 
4.6 

23:31 
—0.5 

Th 

18 

6:08 

4.8 

12:02 
1.3 

17:66 
4.7 

F 

18 

5:81 
4.9 

11:87 
0.7 

17:40 
4.9 

23:63 
0.4 

1 

Tu 

19 

6:18 
4.7 

11:52 
1.9 

17-.82 
4.6 

E 

F 

19 

0:14 
0.0 

6:38 
4.9 

12:37 
1.1 

18:27 
4.6 

8 

19 

5:56 
4.9 

12:07 
0.5 

18:12 
5.0 

A    W 

I 

20 

0:02 
-0.4 

6:42 

4.8 

12:27 
1.8 

18:04 
4.5 

S 

20 

0:47 
0.2 

7:00 
4.9 

13:10 
1.0 

19:00 
4.5 

8 

20 

0:25 
0.5 

6:23 
4.9 

12:41 
0.3 

18:48 
4.9 

;       r 

1 

Th 

21 

0:36 
-0.2 

7.-09 

4.8 

18:02 
1.7 

18:36 
4.3 

8 

21 

1:20 
0.6 

7:25 
4.9 

13:42 

0.8 

19:87 
4.3 

M 

21 

0:58 
0.8 

6:50 
4.7 

13:12 
0.2 

19:26 
4.7 

I 
[ 

F   22 

1:05 
0.0 

7:36 

4.8 

18:40 
L6 

19:14 
4.2 

M 

22 

1:52 
1.0 

7:54 
4.7 

14:22 
0.9 

20:22 

4.1 

Tu 

22 

1:33 
1.3 

7:20 
4.6 

13:52 
0.3 

.20:12 
4.2 

B 

i 

S  |23 

1:42 
0.4 

8:07 
4.7 

14:20 
1.5 

19:55 
3.9 

Tu 

23 

2:30 
1.5 

8:30 
4.4 

15:10 
0.9 

21:20 
3.7 

W 

23 

2:14 
1.7 

7:64 
4.4 

14:38 
0.5 

21.-09 
3.9 

1        S    24 

2:18 
0.8 

8:38 
4.6 

15K>4 
1.4 

'20:43 
3.7 

D 

W 

24 

3:19 
2.0 

9:12 
4.2 

16:14 
1.0 

22:44 
3.4 

Th 

24 

3:04 
2.2 

8:36 
4.1 

15:40 
0.7 

22:28 
.     3.6 

M   26 

2:58 
1.4 

9:14 
4.5 

15:56 
1.3 

21:45 
3.4 

Th 

25 

4:27 
2.5 

10:09 
3.9 

17:81 
0.9 

N 

3) 

F 

25 

4:16 
2.7 

9:37 

3.8 

16:W 
0.9 

D 

Tu  26 

8:4» 
1.9 

10:00 
4.3 

17:00 
1.2 

23:20 
3.2 

N 

F 

26 

0:42 
3.4 

6:03 
2.7 

11:89 
3.8 

18:55 
0.7 

8 

26 

0:14 
3.5 

5:52 
2.7 

11:18 
3.6 

18:23 
0.8 

W  27 

5:02 
2.4 

11:00 
4.1 

18:18 
1.0 

8 

27 

2:'22 
3.7 

7:36 
2.7 

13:16 
4.0 

20:08 
0.2 

S!27 

1:46 
3.8 

7:'23 
2.5 

13:08 
3.8 

19:42 
0.6 

Th|28 

1:18 
3.4 

6:28 
2.7 

12:17 
4.0 

19:28 
0.5 

§ 

28 

8:20 
4.2 

H:46 
2.3 

14:29 
4.4 

21:07 
—0.2 

M   28 

2:46 
4.1 

K:30 
2.0 

14:23 
4.2 

20:45 
0.3 

i     i^ 

29 

2:44 
8.8 

7:58 
2.7 

13:36 
4.2 

20:81 
0.0 

M 

29 

4:04 
4.7 

9:38 
1.9 

15:28 
4.8 

21:57 
-0.5 

Tu 

29 

8:30 
4.6 

9:'20 
1.4 

15:22 
4.7 

21:40 
0.1 

N    S  !  30 

1         ! 

8:48 
4.3 

9:00 
2.4 

14:40 
4.5 

21:24 
-0.5 

1 
! 

P 

w 

:% 

4:06 
4.9 

10:03 
0.8 

16:10 
5.0 

22:26 
0.0 

1 

8    31 

1 

437 
4.8 

9:54 
2.1 

15:85 

4.8 

22:12 
-0.9 

! 
1 

E 

Th 

31 

4:40 
6.1 

10:42 
0.3 

16:54 
5.3 

28.-06 
0.0 

1         The  Ut 

acomparifl 

from  Meai 

which  is  2. 

unlevam 

The  tin 

'  (a.m.).all 

#,  new 

equator;  A 

let  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  c 
on  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  height*,  ir 
1  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admira 
7  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the 
inus  (— )  sign  is  before  the  height,  In  which  case  subtract  it. 

ae  used  is  Oosmopolitan  Standard,  186th  meridian  E. ;  0»  is  midnight,  12^  is  noon;  all  hours 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon 
r  moon:  3).  Ist  quar.;  O.  full  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  sJ,  moon 
,  P,  moon  In  apogee  or  perigee. 

m  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  rerion.  and 
soundings  given  on  the  chart, 

less  than  12  are  in  the  forenoon 
;  for  instance,  15:4718  8:47  p.  m 
farthest  north  or  t<outh  of  the  { 

1 
.1 
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APRIL, 

, 

MAY. 

=  Dayrif— 
li  \  W.  Mo. 

jr 

Time  AD 

N'E. 

_  il 

1 

Dmyof- 

Time  and  Hi^Jj^ht  of  Htjth  aiiiI 
Low  Water, 

e  DiiSof— 
1    W.  Mo, 

Time  and  Height  of  Ef  igh  nmi 
Low  water. 

d  HHght  of  High  and 
Low  Water. 

wJmo. 

F     1 

5:18 
5.2 

11:20 
-0.1 

17:86 
5.5 

23:42 
0.2 

S      1 

1 

5K)9 
6.0 

11:30 
-0.7 

18:12      28:56 
6.2         1.3 

wi  1 

0X» 
2.0 

5:44 

4.8 

12:27 
-0.6 

19:16 
4.7 

S  1    2 

5:45 
5.1 

11:57 
—0.3 

18:17 
6.4 

:  :  : 

iM     2 

6:40 
6.0 

12K)9 
-0.7 

18:48    ... 
5.0    ..    . 

|Th    2 

0:50 
2.1 

6:18 
4.6 

18K)8 
-0.8 

19:52  ! 
4.6  1 

h\    3 

1 

0:18 
0.6 

6:15 
5.1 

12:30 
-0.8 

18:68 
6.1 

!Tu'   3 

0:81 
1.6 

6:06 
4.9 

12:46      19:27 
—0.5         4.7 

|^' 

1:80 
2.2 

6:50 
4.2 

13;89 
0.0 

20:29  ' 

4.3  1 

,M     4 

0:56 
1.0 

6:44 
4.9 

13:10 
-0.2 

19:89 
4.6 

s   w     4 

1 

1K)7 
L9 

6:40 
4.6 

13:24      20:07 
-0.2         4.8 

S      4 

2:1S 
2.8 

7:27 
8.8 

14:18 
0.6 

21:10  1 
4.2 

Tu    5 

1:30 
1.5 

7:14 
4.7 

13:50 
0.1 

20:23 
4.2 

Th    5 

1:47 
2.2 

7:11 
4.8 

Um      20:52 
0.8         4.0 

A    S     5 

8:11 
2.4 

8:17 
8.4 

15:02 
LO 

21^58 
4.1 

8    Wi    6 

2:10 
2.0 

7:44 
4.4 

14:35 
0.5 

21:16 
8.7 

F,    6 

2:85 
2.4 

7:48 
8.8 

UM      21:47 
0.7        8.8 

C   M     6 

4:15 
2.3 

9^22 
8.1 

16K» 
1.4 

22:60 
4.0 

,Th    7 

'      i 

2:52 
2.4 

8:18 
4.0 

15:28 
0.9 

22:24 
8.4 

(C'  S      7 

1 

8:36 
2.6 

8:86 
8.4 

16:48     22:56 
LI         8.6 

Tu    7 

5:27 
2.1 

IIKW 
2.9 

17K» 
1.9 

23:46 
8.9 

C    F      8 

1       1 

3:52 
2.7 

9:07 
8.5 

16:33 
1.3 

S  '    8 

1 

4:56 
2.6 

lOHtt 
8.0 

16:52    .    .    . 
L5    .    .    . 

E  W     8 

6:38 
L8 

12:58 
3.1 

18:22 
2.0 

1 

!  s'  9 

0:04 
3.3 

6.-27 
2.7 

10:42 
3.2 

17:56 
1.5 

A   M     9 

0:07 
8.7 

6:25 
2.4 

12:18      18:22 
2.9         L7 

Th    9 

0:43 
4.0 

7.-29 
L8 

14:06 
8.4 

19:28 

2.1 

S    10 

1:37 
3.4 

7:08 
2.7 

12:56 
8.2 

19:17 
1.6 

Tu  10 

1       1 

1.-09 
8.8 

7:83 
L9 

18:60      19:80 
8.8         1.7 

F    10 

1:36 
4.1 

8:18 
0.7 

15K» 
8.9 

20:27  1 
2.1  ; 

A   M   11 

1       1 

2:27 
3.7 

8:16 
2.2 

14:16 
3.5 

20:21 
1.3 

T'l" 

1:58 
4.0 

8:22 
1.4 

14:46      20:24 
8.7         1.6 

S    11 

2:22 
4.3 

9:04 
0.2 

15:52 
4.8 

21:18 
2.0 

Tu  12 

3.-02 
4.0 

9.00 
1.7 

15K)8 
3.9 

21:10 
LI 

Th  12 

1 

2:36 
4.2 

9:00 
1.0 

15:27      21:09 
4.1          1.5 

S    12 

3K)8 
4.6 

9:44 
—0.8 

16:83 
4.7 

22K)7 
1.9 

W   13 

1 

3:32 
4.3 

9:37 
1.2 

15:48 
4.3 

21:48 
0.9 

,  F    13 

3:10 
4.4 

9:a') 
0.5 

Um      21:50 
4.5         1.4 

M   13 

3:50 
4.7 

10:28 
—0.7 

17:13 
6.0 

22:50 

L8I 

E  Th  14 

4H)0 
4.5 

10:08 
0.8 

16:22 
4.6 

22:24 

0.8 

s,u 

8:46 
4.5 

10:10 
0.0 

16:48      22:30 
4.8         1.4 

f  Tul4 

4:27 

4.8 

11K» 
-LO 

17:62 
6.2 

23:33 
1.9 

f'i5 

4:27 
4.7 

10:40 

ll:iq 
O.I 

16:55 
4.9 

22:67 
0.7 

•  >  S    15 

4:19 
4.7 

10:44 
—0.4 

17:20      28:07 
5.0         1.4 

W   15 

5K)2 
5.0 

11:45 
-LI 

18:82 
6.2 

.     .     . 

•    S  |16 

4:55 

4.8 

17:80 
5.0 

28:80 
0.8 

,>I 

16 

4:50 

4.7 

11:20 
-0.7 

17:58      23:46 
5.1          1.5 

Th  16 

1 

0:14 
1.9 

5:42 
4.9 

12:26 
-1.0 

19:12 
5.2 

S    17 

5:22 

4.8 

11:42 
-0.2 

18K)4 
6.1 

|tu 

17 

5:'22 
4.8 

11:57 
-0.8 

18:37    .    .    . 
5.1    .    .    . 

P    F    17 

0:57 
L9 

6:24 

4.8 

18:07 
-0.8 

19:54  ' 
5.0 

M   18 

0:a5 
1.0 

5:50 
4.8 

12:13 
-0.8 

18:40 
6.0 

N  W  18 

0:24 
1.7 

5:53 

4.8 

12:34       19:18 
—0.8         5.0 

S    18 

1:44 
L9 

7:10 
4.5 

18:51 
-0.4 

20:40 
4.9  1 

Tu  19 

t 

0:40 
1.8 

6:17 
4.7 

12:60 
-0.4 

1922 
4.9 

Th 

1 

19 

1:10 
L9 

6:30 
4.6 

13:50      20:06 
-0.5         4.7 

S    19 

2:35 
1.9 

8K» 
4.1 

'til 

21:27 
4.6 

W  20 

1 

1:19 
1.9 

6:48 
4.6 

ld-.30 
—0.2 

20:10 
4.6 

'.  F 

20 

1:55 
2.1 

7:11 
4.4 

14.-02      20:57 
—0.2         4.5 

;M   20 

3:35 
L8 

9:10 
8.7 

15:38 
0.8 

22:18  i 
4.4 

N  Th  21 

2:02 
2.0 

7:24 
4.4 

14:17 
0.1 

21:04 
4.2 

Is 

21 

2:50 
2.3 

8:01 
4.0 

14:.'t6      21:55 
0.8         4.3 

1  Tu  21 

4:42 
1.6 

10:36 
8.5 

16:45 
L4 

23:11 
4.2 

,F^22 

2:57 
2.4 

8:11 
4.0 

15:14 
0.4 

22:16 
4.0 

D    S 

22 

4:00 
2.8 

9:14 
8.6 

16:00      23K« 
0.8         4.1 

W  22 

5:49 
1.8 

12:10 
8.4 

17:55 
1.9 

.     .     . 

^    S    23 

4:09 
2.6 

9:16 
3.6 

16:26 
0.8 

23:40 
3.8 

P   M 

23 

5:16 
2.1 

10:57 
8.8 

17:19    .     .     . 
1.2    ..     . 

Th  23 

0:12 
4.2 

6:.57 
0.9 

13:48 
8.6 

19:0S 
2.2 

§    24 

1      ! 

5:40 
2,5 

11:10 
3.3 

17:48 
1.0 

K  1  Tu  24 

0:08 
4.1 

6:33 
1.7 

12:44       18:40 
8.6          1.3 

,  F    24 

1:12 
4.2 

8:02 
0.4 

15:05 
4.0 

20:13 
2.3 

M   25 

1.00 
4.0 

7:05 
2.1 

18:02 
3.6 

19:12 
1.0 

W   25 

1:08 
4.1 

7:36 
1.2 

14:22      19:49 
8.9         1.6 

S    25 

2:05 
4.4 

8:55 
-0.1 

16^12 
4.2 

21:10 
2.4 

Tu  26 

2:00 
4.2 

8:07 
1.5 

14:15 
4.1 

20:22 
1.0 

Th  26 

2K)0 
4.3 

8:27 
0.6 

15:09      20:45 
4.8         1.7 

S  ,26 

2:52 
4.5 

9:42 
-0.5 

16:48 
4.6 

21:57 
2.3  1 

P 
E 

W   27 

1 

2:46 
4.4 

8:56 
1.0 

15:12 
4.5 

21:16 
0.9 

F 

27 

2:44 
4.5 

9:13 
0.0 

16:00      21:33 
4.6         1.7 

s    M   27 

1 

3:38 
4.7 

10:23 
-0.7 

17:27 
4.7 

22:40 
2.3 

Th  28 

1 

3:25 
4.7 

9:38 
0.4 

5.0 

22:00 
0.8 

S 

28 

3A5 
4.7 

10:00 
-0.5 

16:48      22:18 
4.9         1.7 

:   Tu  28 

4:20 
4.7 

11:02 
-0.6 

18:02 
4.8 

23:17 
2. 2 

F    29 

1 

4:04 

4.8 

10:17 
-0.1 

16:47 
5.2 

22:42 
0.9 

c  s 

1 

29 

4:04 
4.8 

10:37 
-0.8 

17:28      22:56 
5.0         1.8 

1  W   29 

4:57 
4.7 

11:37 
-0.7 

18:82 
4.7 

•23:55 
2.1 

o 

i 

S  !30 

4:38 
5.0 

10:54 
-0.5 

17:30 
5.3 

23:19 
1.0 

s^  1  Tu 

30 
31 

4:40 
4.9 

6:12 
4.9 

11:15 
—0.9 

11:54 
—0.8 

18:07      23:33 
4.9         1.9 

18:42    .     .     . 
4.8    ..     . 

,Th  30 

5:32 
4.7 

12:10 
-0.6 

19:00 
4.7 

•     •     • 

1         The  tid 

'  acomparis 

from  Mear 

which  Is  2. 

unless  a  m 

es  are  placed  In  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
1  Lower  Low  Water,  which  is  approximate 
7  feet  below  mean  jiea  level.    To  find  the  d< 
tnus  ( - )  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  ( 
ther  It  is  high  or  low  water.    The  heights,  li 
ly  the  datum  of  soundings  on  the  Admiral 
^pth  of  water,  add  the  tabular  height  to  the 
case  subtract  It. 

)n  the  second  line  of  each  day: 
1  feet  and  tentha,  are  reckoned 
t^'  Ghana  for  this  resion,  and 
soundings  given  on  the  chart. 

The  tin 
(a.m.).  all 

ae  used  Is  Cosmopolitan  Standard,  136th  merl 
greater  are  in  the  afternoon  (p.  ra. )  and  wh€ 

dian  E.:  0»»  is  midnight,  r2»>  is  noon:  all  hours 
n  diminished  by  12  give  the  times  after  noor 

less  than  12are  in  the  forenoon  . 
i;  for  instance,  16:47  is  8:47  p.  m.  ' 

•.  neM 
equator:  A 

moon.  J. 
,  P,  moon 

,  1st  quar.:  Q.  full  moon;  C  3d  q 
m  apogee  or  perigee. 

uar.:  E,  moon  on  the  equator;  N,  8,  moon 

farthest  north  oi 

M>nth  of  the  , 
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JULY. 

AUGUST. 

1 

SEPTEMBER. 

1  §  __   . .  "~i  Time  and  Height  of  High  and 
l|    W.iMo.:               Low  Water. 

S 

Day of— 

Time  and  Heigl] 
LowW 

Lt  of  High  and 
ater. 

18:28      19:48 
0.4        4.8 

2 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W.  Mo. 
Th     1 

f'i 

0-J» 
2.0 

6.-04 
4.6 

12:44      19.128 
-0.4         4,7 

K 

M 

1 

1:24 
L4 

7.-02 
4.2 

1:58 
0.8 

8K)0 
4.1 

14:08      20:04 
L4         4.6 

8,    2 

1:12 
2.0 

6:42 
4.8 

18:18      20H» 
0.0         4.6 

Tu 

2 

2:02 
1.4 

7:42 
4.0 

14:02 
0.8 

20:18 
4.6 

.  F     2 

2:42 
0.8 

8:50 
8.8 

14:52      20:48 
L9         4.2 

1 

3 

1:63 
2.0 

706 
4.0 

18:52      20:80 
0.8         4.6 

W 

3 

2:40 
L8 

8:24 
3.7 

14:37 
1.3 

20:39 
4.5 

<C    8      3 

3:87 
0.9 

10:00 
8.4 

15:52      21:83 
2.4         3.9 
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5.0 

12:07 
1.8 

17:36 
4.7 

f> 

25 

-ro 

6:64 
6.1 

12:88 

1.8 

18K)7 

4.8 

1 

26 

5:52 
5.0 

11:47 
1.2 

17:30 

4.7 

28:56 
—0.4 

N 

8    26 

0:17 

—0.8 

7:02 
5.0 

12:47 
1.9 

18:12 
4.7 

|m 

26 

0:48 
-0.9 

7:81 
5.1 

13:20 

1.8 

18:60 
4.7 

'Th 

27 

6:26 
4.9 

12:'22 
1.4 

17:53 
4.7 

S    27 

0:58 
—0.7 

7:44 
4.9 

13:-32 
2.1 

18:51 
4.5 

;  Tu;  27 

I      1 

1:30 
—0.6 

8:12 
4.9 

14:10 
1.8 

19:40 
4.3 

F 

28 

0:30 
-0.4 

7:06 
4.8 

13:00 
1.7 

18:28 
4.6 

M  28 

1:41 
-0.4 

8:30 
4.6 

14:24 
2.2 

19:38 
4.2 

V 

w 

28 

2:15 
0.0 

8:56 
4.7 

15K» 
1.7 

20:37 
3.9 

N 

S 

29 

1:10 
-0.3 

7:47 
4.6 

13:40 
2.0 

19:02 
4.4 

Tu  29 

2:28 
0.1 

9:22 
4.4 

15:24 
2.2 

20:40 

3.M 

E 

Th 

29 

8:07 
0.6 

9:41 
4.6 

16:02 
1.5 

21:51 
3.6 

S 

30 

1:51 
0.0 

8:38 
4.4 

14:32 
2.3 

19:45 
4.1 

c 

wm 

3:'27 

o.n 

10:21 
4.3 

16:36 
2.1 

22:07 
3.4 

r 

F 

30 

1.3 

10:32 
4.8 

17:07 

1.4 

28:17 
8.4 

M 

31 

2:45 
0.3 

9:38 
4.1 

15:38 
2.5 

20:44 
8.7 

e,  wl 
whe 
^lyt 
of  w 
esul 
meri 
whc 

the  fin 
low  wa 
dings  OI 
>ul&rhc 

night,  1 
12  give 
n  thee 

S 

31 

5:15 

1.8 

11. -29 
4.2 

18:16 
1.0 

The  tid 

a  comparis 
1  from  Mean 

2.7  feet  bel 
'  minuH  (— ) 
j        The  tin 

(a.m.).all 
'         #.  ne^^ 

equator;  A 

lea  are  placed  In  the  order  of  occurrenc 
on  oi  consecutive  heights  will  indicate 
Lrower  Low  Water,  which  is  approximat 
ow  mean  sea  level.    To  find  the  depth 
sign  is  before  the  height,  In  which  cas 
le  used  is  Cosmopolitan  Standard,  135th 

r  moon;  ]),  Lstquar.;  Q,  full  moon:  d 

th  their  times  on 
ther  it  Is  hi^^h  or 
he  datura  otHOun 
ater,  add  the  Ul 
)tract  it. 

diAnE.:0»ismid 
;n  diminished  by 
luar.;  E,  moon  o 

t  line  a 
ler.    Tl 
1  the  Ac 
igbt  to 

2i'i8no< 
the  tlm 
quator; 

nd 
leh 
Imi 

the 

>n; 
esa 
N. 

heig 
leijfh 
rallj 
sou 

allh 
fter 

H,  m 

htsc 

tidln 

oun 
noor 
oon 

)n  the  Hecond  line  of  each  day: 
n  feet  and  tenths,  are  reckoned 
irte  for  this  region,  and  which  is 
gB  given  on  the  chart,  unless  a 

I ;  for  Instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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i-    -- 

JANUARY. 

Time  and  Height  of  HU 
LowWater. 

FEBRUARY. 

MARCH. 

'  c  '  Day  of— 

S   w.  Imo. 

1 

fh  and 

S 

Day of— 

TimeandHeii^tofHifl 
LowWater. 

fhand 

19:48 
7.9 

P 

Day of— 

Time  and  Heirbt  of  Hi« 
LowWater.  • 

'hand 

19:40 
8.3 

W. 

Mo. 

W. 

Mo. 

I     ,  F 

1 

04X2 
-0.2 

6:87 
7.5 

12:39 
2.0 

18:24 
7.1 

M 

1 

1:22 
—1.2 

7:57 
8.4 

13:58 
1.1 

Tu 

1 

1:11 
—0.8 

7:86 
8.  a 

18:42 
0.6 

'n;s 

1    1 

2 

0:49 
-0.9 

7r26 
8.1 

13:28 
1.7 

19:12 
7.4 

9,Tu 

2 

2:09 
-1.5 

8:87 
8.8 

14:40 
0.6 

20:35 
8.3 

0 

W 

2 

1:57 
—1.2 

8:15 
8.7 

14:22 
-0.1 

20:24 
8.7 

c  s 

3 

1:35 
—1.4 

8:11 
8.6 

14:10 
L4 

19:56 

7.8 

W 

1 

3 

2:52 
—1.6 

9:17 
8.9 

15:'23 
0.3 

21:20 
8.4 

£ 

Th 

3 

2:38 
—1.3 

8:53 
8.9 

15:00 
-1.3 

21:07 
8.9 

P   M 

4 

2:18 
-1.7 

8:52 

8.8 

14:M 
1.1 

20:41 
7.9 

iTh    4 

1 

8:84 
-1.4 

9:55 

8.8 

16K)3 
0.1 

22:05 
8.3 

F 

4 

3:20 
—1.0 

9:82 

8.8 

15:40 
-0.7 

21:50 
8.7 

■  Tu 

5 

8:02 
-1.7 

9:85 

8.8 

15:87 
1.0 

21:27 
7.9 

e;  F    5 

4:17 
-0.9 

10:85 
8.6 

16:44 
0.1 

22:51 
7.9 

S 

5 

4:00 
-0.6 

10:10 

8.5 

16:19 
-0.6 

22:32 

8.4 

W 

6 

8:45 
-1.4 

10:16 
8.7 

16:21 
0.9 

22:14 
7.6 

I  S  •   6 

5K)2 
—0.1 

11:16 
8.1 

17:28 
0.2 

23:39 
7.4 

s 

6 

4:40 
0.1 

10:46 
8.0 

17K)0 
—0.3 

23:15 

7.7 

Th 

7 

4:80 
—0.9 

11:00 
8.4 

17:10 
0.9 

23:05 
7.4 

*     7 

1 

6:49 
0.7 

12:00 

7.4 

18:17 
0.5 

M 

7 

5:21 
LO 

11:23 
7.3 

17:40 
0.2 

.     .    . 

8 

5:1H 
-0.2 

11:45 
7.9 

17:56 
1.0 

:  ;  : 

diM     8 

0:82 
6.8 

6:40 
1.7 

12:47 
6.8 

19:12 
0.9 

Tu 

8 

0:05 
7.0 

6:06 
2.0 

12:06 
6.7 

18:31 
0.8 

S      9 

0:02 
6.9 

6:12 
0.7 

12:33 
7.4 

18:52 
1.0 

Tu;  9 

1 

1:40 
6.1 

7:40 
2.6 

13:43 
6.2 

20:'23 
1.3 

I 

W 

9 

1K)3 
6.3 

7:02 

2.8 

13:00 
5.9 

19:35 
1.4 

(C    S    10 

6.5 

7:12 
1.6 

13:27 
6.9 

19:55 
1.1 

W  10 

8:06 
6.7 

9K» 
8.2 

14:54 
6.7 

21:46 

1.4 

S 

Th 

10 

2:21 
5.6 

8:24 
3.4 

14:14 
5.3 

21 KX) 
1.8 

M    11 

2:16 
6.1 

8:22 
2.8 

14:30 
6.4 

21:07 
1.1 

Th  11 

*     4:42 

5.8 

10:87 
3.4 

16:16 
5.6 

23:01 

1.1 

F 

11 

4:03 
5.5 

10:11 
3.5 

15:51 
5.2 

22:30 
1.8 

Tu.  12 

8:42 
6.0 

9:42 
2.8 

15:89 
6.1 

22:20 
0.9 

s    F  '  12 

6:58 
6.2 

11:54 
3.1 

17r28 
5.7 

.    .    . 

S 

12 

6:27 
6.9 

11:37 
8.1 

17:15 
5.4 

23:40 
1.5 

W 

13 

6:06 
6.2 

11:02 
2.9 

16:45 
6.1 

23:25 
0.6 

S    13 

0:02 
0.7 

6:48 
6.7 

12:49 
2.7 

18:27 
6.1 

s 

13 

6:19 
6.4 

12:80 
2.5 

18:15 
5.9 

.    .    . 

Th 

14 

6:12 
6.6 

12:07 
2.8 

17:46 
6.3 

.    .    . 

«    14 

1      i 

0:50 
0.5 

7:27 
7.1 

13:30 
2.8 

19:11 
6.5 

A 

M 

14 

0:80 
1.1 

6:56 
6.8 

18^6 
2.0 

18:56 
6.5 

s    F 

15 

0:20 
0.2 

7m 

7.1 

13:00 
2.6 

18:38 
6.5 

M   15 

1:80 
0.2 

8:00 
7.4 

14:02 
1.8 

19:47 

6.8 

Tu 

15 

1:06 
0.7 

7:27 
7.2 

13:37 
1.4 

19:82 
6.9 

S 

16 

1:06 
-0.1 

7:44 
7.4 

13:48 
2.8 

19:20 
6.7 

A,Tu  16 

• 

2:02 
0.0 

8:25 
7.6 

14:31 
1.4 

20:21 
7.1 

W 

16 

1:40 
0.4 

7.5 

14:08 
0.9 

20:02 
7.3 

S 

17 

1:43 

8:18 
7.'6 

14:19 
2.0 

19:59 

6.8 

'W17 

2:29 
-0.1 

8:51 

7.8 

14:58 
1.1 

20:50 
7.3 

f 

Th 

17 

2:11 
0.2 

8:23 
7.8 

14:29 
0.5 

20:31 
7.7 

•  M   18 

2:18 
—0.4 

8j49 
7.7 

14:50 
1.8 

20:30 
6.9 

Th  18 

8:00 
-0.1 

9:17 
7.9 

15:26 
0.9 

21:18 
7.4 

F   18 

2:40 
0.2 

8:49 
7.9 

14:56 
0.1 

21:02  ■ 
7.9 

Tu  19 

1 

2:46 
-0.4 

9:17 

7.8 

15:20 

1.7 

21:04 
6.9 

E    F   19 

8:28 
0.0 

9:42 
7.9 

15:61 

0.7 

21:52 

7.4 

S  !l9 

8:08 
0.1 

9:15 
7.9 

15:22 
0.0 

21:33  ' 

8.0 

A    \Vi20 

8:17 
-0.2 

9:46 

7.8 

15:50 
1.6 

21:85 
6.9 

S    20 

1 

4:00 
0.3 

10:12 
7.4 

16:20 
0.5 

22:26 
7.4 

S|20 

1 

8:27 
0.3 

9:42 

7.8 

15:50 
-0.2 

22:02  ' 
8.0  , 

Th!21 

1 

3:48 
0.0 

10:12 
7.7 

16:21 
1.5 

22:10 
6.8 

.s'21 

1 

4:80 
0.6 

10:43 
7.5 

16:54 
0.5 

23:02 
7.2 

M   21 

4:08 
0.7 

10:11 
7.6 

16:22 
-0.2 

22^41  ' 
7. 7 

F 

22 

4:20 
0.3 

10:42 

7.6 

16:52 
1.4 

22:48 
6.7 

,  M  .  22 

5KJ7 
1.1 

11:16 
7.2 

17:80 
0.6 

23:46 

6.9 

Tu22 

4:44 

1.2 

10:44 
7.3 

17.-00 
0.0 

23:26 
7.3 

E     S 

23 

4:55 
0.7 

11:14 
7.4 

17-27 
1.3 

23:30 
6.4 

|Tu  23 

5:47 
1.7 

11:55 

6.8 

18:17 
0.8 

W  23 

6:25 
L9 

11:24 

6.8 

17:46 
0.4 

s 

24 

5:34 
1.2 

11:50 
7.1 

18:12 
1.3 

.    .    . 

>    VV  24 

1 

0:42 
6.4 

6:38 
2.4 

12:42 
6.4 

19:17 
1.0 

Th  24 

1 

0:20 

6.8 

6:15 
2.5 

12:18 
6.3 

18:45 
0.8 

M 

25 

0:17 
6.2 

6:20 

1.8 

12:36 
6.7 

19:00 
1.3 

ITh  25 

1 

1:55 
6.0 

7:50 
8.0 

13:60 
5.9 

20:33 
1.2 

N 

f|25 

1:30 
6.8 

7:80 
8.1 

13:24 

5.8 

20:02 
1.2 

D  Tu 

26 

1:16 
5.9 

7:16 
2.4 

13:29 
6.4 

20:02 
1.3 

N    F   26 

8:27 
5.9 

0:29 
8.3 

15-28 

5.8 

22:00 
1.0 

s  '26 

8:00 
6.0 

9:11 
8.1 

15:00 
5.6 

21:36 
1.3  , 

W:27 

2.83 
5.7 

8:31 
2.9 

14:34 
6.1 

21:18 
1.1 

S    27 

4:57 
6.8 

11:00 
2.9 

16:44 
6.1 

23:18 
0.4 

S    27 

4:30 
6.3 

10:43 
2.6 

10:35 
6.0 

23K)0 
0.9 

Th  28 

1 

4:01 
6.0 

10:00 
3.0 

15:51 
6.0 

22:31 
0.7 

S 

28 

6:02 
7.0 

12:07 
2.2 

17:55 
6.8 

M   28 

5:37 
6.9 

11:47 

1.8 

17:45 
6.9 

F|29 

6:20 
6.4 

11:20 

2.8 

17:08 
6.4 

23:37 
0.1 

M 

29 

0:20 
-0.2 

6:53 
7.6 

13:00 
1.4 

18:51 
7.5 

Tu  29 

0:05 
0.3 

6:27 
7.5 

12:88 
0.9 

18j40 
7. 7 

N    8    30 

6:22 

7.1 

12:22 
2.3 

18:06 
6.9 

1       1 

P 

W   30 

0:57 
—0.2 

7:10 
8.1 

13:20 
0.1 

19:28 
8.4 

S    31 

1 

0:34 
-0.6 

7:12 

7.8 

13:13 
1.7 

19:00 
7.4 

E 

r 

Th31 

1:40 
—0.6 

7:52 
8.5 

14:00 
— O.C 

20:12  , 

8.9  1 

1 

The  tic 

,  a  eomparta 

from  Mean 

,  is  4  0  feet  t 

1  a  minus  (- 

ies  are  placed  in  the  order  of  oc 
on  of  consecutive  neigh ts  will  ii 
Lower  Low  Water,  w^ieh  is  ap] 
>elow  mean  sea  level.    To  find  i 
- )  sign  is  before  the  height,  In  ^ 

currence,  w 
ndicatewhet 
p>roximately 
he  depth  of 
vhlch  case  s 

Ith  their  times  on  the  first  line  and 
iher  it  is  high  or  low  water.    The  h 
the  datum  of  soundings  on  the  Ada 
water,  add  the  tabular  height  to  t 
ubtract  it. 

heights 
eights,  ii 
draltyCl 
he  sound 

on  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reclconed 
larts  for  this  region,  and  which 
ings  given  on  the  chart,  unless 

The  till 
(a.m),all( 

ae  used  is  Cosmopolitan  Standard,  135th  men 
srreater  are  in  the  aitenioon  (p.  m.)  and  whe 

dian  E.:  0»»  is  midnight,  12«»  is  noon;  all  houn 
a  diminished  by  12  give  the  times  after  nooi 

iles.s  than  12  are  in  the  forenoon  [ 
;  for  instance.  15:47  \n  3:47  p.  m.  j 

equate 

nev 
>r;  A 

rmoon:  J, 
,  P,  moon 

.  Ist  quar.:  C .  full  m 
in  apogee  or  perigee. 

OOE 

;  C 

3d 

quar.;  E. 

moon  on  the  equator 

:  N 

H,  r 

Qoon 

farthest  north  or  south  of  the  1 
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APRIL. 


Dayof— I 


W.  Mo. 


i  Time  and  Height  of  High  and 
Low  Water. 


iM 

|Tu 

8   W 

Ith 

CJ  F 

I  S      9 

S    10 

M  11 

Tu  12 

W  13 

I      I 
B  Th  14 


F 
S 
§ 
M 


Tu  19 

I  W  20 


N  Th 
F 

i  ^ 
M 

Tu 


2:24 
-0.7 

3:00 
-0.4 

8:40 
0.0 

4:17 
0.7 

4:M 
1.4 

5:40 
2.2 

0:80 
6.5 

1:88 

5.8 

8K)9 
5.6 

4:82 
5.8 

5:82 
6.1 

6:14 
6.6 

0:87 
1.3 

1:12 
0.9 

1:45 
0.6 

2:13 
0.5 

2:45 
0.6 

3:17 
0.7 

8:50 
LO 

4:28 
1.5 

5:12 
2.0 

0K)6 
7.1 

1:13 
6.5 

2:34 
6.3 

8:67 
6.4 

5:02 

6.8 

5:55 
7.2 

0:37 
0.4 

1:23 
0.3 

2:08 
0.8 


8:28 
8.6 

9:03 
8.5 

9:88 

8.2 

10:12 
7.8 

10:50 
7.2 

11:80 
6.4 

6:82 
2.9 

7:50 
3.3 

9:84 
3.4 

11:00 
2.9 

11:51 
2.3 

12:27 
1.6 

6:47 
6.9 

7:18 
7.3 

7:46 
7.6 

8:14 
7.7 

8:41 
7.8 

9:11 
7.7 

9:43 
7.5 

10:20 
7.2 

11:02 
6.7 

6K)7 
2,5 

7:20 
3.9 

8:62 

2.8 

10:16 
2.1 

11:18 
1.3 

12:10 
0.6 

6:42 
7.7 

7:23 
8.0 

8K)0 
8.1 


14:87 
-LO 

15:13 
—LI 

15:60 
— LO 

16:28 
-0.6 

17:10 
0.0 

17:68 
0.7 

12:20 
5.7 

13:34 
5.1 

15:19 
4.9 

16:60 
5.2 

17:50 
5.8 

18:32 
6.4 

13:00 
l.l 

13:30 
0.5 

13:58 
0.0 

14:28 
-0.4 

14:62 
—0.7 

16:25 
-0.8 

16:00 
-0.7 

16:40 
-0.4 

17:27    . 
0.1    . 

11:66 
6.2 

13:10 
5.7  > 

14:51 
5.6 

16:22 
6.1 

17:28 
6.9 

18:24 
7.6 

12:54 
-0.3 

13:34 
-0.9 

14:12 
—1.3 


20:50 
8.1 

21:30 
8.9 

22:12 
8.6 

22:58 
7.9 

28:88 
7.2 


18:60 
1.4 

20:04 
2.0 

21:89 
2.2 

22'M 
2.1 

23:54 
L7 


19:06 
7.0 

19:40 
7.6 

20:11 

8.0 

20:87 
8.3 

21:11 
8.4 

21:48 
8.4 

22:28 
8.1 

23:13 
7.6 


18:2.5 
0.7 

19:42 
1.3 

21:14 
L5 

22:87 
1.3 

28:42 
0.9 


19:11 
8.4 

19:54 

8.x 

20:37 

8.9 


MAY. 


q  Dayof— 
"    W.  Mo, 

7"i 

M  '    2 

Tu[    3 

W 

Th 

F|   6 

CI  S'  7 
S|  8 
Mj   9 

Tu'lO 

j      I 

K'W    11 

iTh,  12 


Time  and  Height  of  High  and 
Low  Water. 


|s 
•  s 
'm 


13: 

14  I 

16: 

16! 


Tu  17 
N  W   18 

JTh;i9l 

F   20 

S  ,  21 

I^    S    22J 

P  M   23 

E,Tu  24  I 

,W   25! 

Th  26 

,  F   27 

1  S  ,  28 
I 
O    S    29 

M   30 

s!tu  31 


2:42 
0.5 

3:21 
0.8 

8:66 
1.8 

4:84 

L8 

5:18 
2.3 

0:02 
6.7 

0:68 
6.2 

2:06 
6.9 

3:20 
5.9 

4:22 
5.9 

6:15 
6.8 

6KX» 
6.7 

0:85 
1.6 

1:18 
1.8 

1:49 
LI 

2:25 
1.1 

SH» 

1.2 

8:38 

1.4 

4:20 
1.6 

5:09 
L9 

6:02 
2.2 

0:65 
7.0 

2:05 
6.7 

3:15 
6.5 

4:22 
6.7 

5:24 
7.0 

0:16 
1.4 

1:06 
1.3 

1:47 
1.2 

2-26 
L3 

3:03 
1.5 


8:36 

8.1 

9:10 
7.8 

9:45 
7.4 

10:20 
7.9 

11.-00 
6.2 

6:09 
2,8 

7:10 
3.1 

8:82 
8.1 

9:54 
2.7 

10:66 
2.2 

11:40 
1.5 

12:17 
0.9 

6:85 
7.0 

7K)7 
7.8 

7:40 
7.5 

8:12 
7.6 

8:46 
7.6 

9:24 

7.5 

lOKtt 
7.2 

10:60 
6.7 

11:50 
6.3 

7:09 
2.3 

8:25 
2.1 

9:42 
1.7 

10:60 
1.1 

11:44 
0.3 

6:12 
7.3 

6:55 
7.5 

7:35 
7.6 

8:12 
7.6 

8:47 
7.4 


14:49 
— L8 

15:25 
—LI 

16.-02 
-0.7 

16:40 
-0.1 

17:21 
0.6 

11:49 
5.6 

12:55 
5.0 

14:17 
4,8 

16H)0 
5.0 

17:07 
5.6 

17:64 
6.3 

18:88 
6.9 

12:61 
0.2 

18.'22 
-0.4 

18:64 
-0.9 

14:32 

— L2 

15:04 
—1.2 

15:45 
—1.1 

16:27 
-0.7 

17:18 
—0.1 

18:12 
0.6 

13:05 
5,9 

14:85 

5.8 

15:56 
6.2 

17:21 

6.8 

18:08 
7.4 

12:32 
-0.4 

13:16 
-0.9 

18:66 
—1.2 

14:32 
—1.2 

15:07 
— LO 


21:16 
8.7 

21:56 

8.4 

22:34 
7.9 

23:16 
7.3 


18:11 
L4 

19:12 
2.0 

20:34 
2.4 

22:00 
2.5 

23:07 
2.2 

23:66 
1.9 


19:08 
7.6 

19:44 
8.1 

20:20 
8.4 

20:58 

8.6 

21:37 
8.6 

22:20 
8.4 

28K)4 

8.0 

'28:66 

7.5 


19:22 
1.2 

20:46 
1. 

•22K)9 

L8 

28:20 
L6 


19K)0 
7.9 

19:44 
8.3 

20:'25 

8.4 

21  KM 

8.4 

21:41 

8.2 


JUNE. 

itofHIfi 
ater. 

s 

Dayof— 
W.  Mo. 

Time  and  Helgl 
Low^ 

;hand 

W 

I 

3:40 
L7 

9:24 
7.1 

15:42 
-0.6 

22:18 
7.9 

Th 

2 

4:17 
2.0 

lOKX) 
6.7 

16:18 
—0.1 

22:54 
7.4 

F 

3 

4:60 
2.2 

10:40 
6.2 

16:56 
0.5 

23:33 
7.0 

S 

4 

5:44 
2.5 

11:26 
6.7 

17:40 
1.1 

.     .    . 

A 

8 

5 

0:18 
6.7 

6:81 
2.6 

1232 
6.3 

18:30 
L8 

c 

M 

6 

1:06 
6.3 

7:81 
2.6 

18:81 
5.1 

19:82 
2.3 

Tu 

7 

2K)2 
6.1 

8:40 
2.4 

14:61 
5.1 

20:48 
2.6 

£ 

W 

8 

8KB 

6.0 

9:46 
2.0 

16K)4 
6.4 

21:59 
2.7 

Th 

9 

4:08 
6.2 

10:40 
L6 

17K)6 
6.0 

28KI2 
2.5 

F 

10 

5K)2 
6.4 

11:80 
0.8 

17:67 
6.6 

28:67 
2.2 

8 

11 

6:60 
6.7 

12:12 
0.1 

18:48 
7.3 

S 

12 

0:44 
L9 

6:82 
7.0 

12:64 
-0.5 

19:125 
8.0 

M 

13 

1:27 
1.7 

7:14 
7.3 

13:32 
-LO 

20K)6 
8.3 

9 

Tu 

14 

2.-07 
L4 

7:62 
7.5 

14:12 
—1.4 

20:46 
8.6 

W  15 

2:48 
L4 

8:82 
7.6 

14:6a 

-1.5 

21:27 

8.7 

Th  16 

8:28 
L8 

9:14 
7.6 

16:82 
— L3 

22:10 
8.6 

P 

F 

17 

4:11 
•L4 

9:68 
7.5 

16:17 
-0.9 

22:62 
8.3 

S 

18 

6.'00 
L6 

10:47 
7.1 

17.-07 
-0.4 

28:41 
7.9 

S    19 

5:61 
L6 

11:45 
6.7 

17:59 
0.4 

•     •     • 

M   20 

0:82 
7.4 

6:47 
1.6 

12:53 
•    6.3 

19:05 
1.2 

I 

Tu  21 

1-27 
7.0 

7:62 
1.5 

14:04 

6.1 

«):16 
1.9 

W   22 

2:31 
6.6 

9:04 
L3 

15:28 
6.2 

21:86 
2,2 

Th  23 

3:44 
6.5 

10:14 
0.9 

16:48 
6.5 

22:52 
2.3 

F  ,24 

j 

4:46 
6.5 

11.17 
0.4 

17:56 
7.0 

23:66 
2.3 

S    25 

5:42 
C.7 

12:12 
-0.1 

18:61 
7.4 

.     .     . 

8    26 

0:49 
2.1 

6:82 
7.0 

13K)0 
-0.6 

19:87 

7.7 

S 

M   27 

1:86 
2.0 

7:17 
7.1 

13:41 
-0.8 

20:17 
7.9 

O 

Tu  28 

2:16 
1.8 

7:57 
7.1 

14:18 
—0.8 

20:62 

8.0 

W  29 

2:62 
L8 

8:34 
7.1 

14:58 
-0.7 

2lr27 
8.0 

Th 

30 

8.-27 
L8 

9:10 
7.0 

15:26 
—0.5 

22K)0 
7.8 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrpt  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  vrlll  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  Is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which 
IS  4.0  feet  below  mean  sea  level.  To  Una  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unleva 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  136th  meridian  E. :  0»  is  midnight,  12^  is  noon .  all  hours  leM  than  12  are  in  the  fdrenoon 
(a.  m. ) ,  al  I  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  8:47  p.  m. 

#,  new  moon:  3),  1st  quar.;  O.  '^^  moon;  C  8d  quar.;  E,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the  | 
equator;  A,  P,  moon  in  apogee  or  perigee.  I 
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JULY. 


Dayof— 


W.  Mo. 


£ 


I 
F     1 

S  I   2 

Sj    3 

M     4 

Tu    6 

(C   W     6 

Th    7 

F     8 

i  S  '    9 

S   10 

i  M  11 

N I  Tu  12 

•  W 1 13 

Thil4 

I 

P  FJ15 
S  1 16 

i  sll7 
E  •  M  18 

!Tu  19 


Time  and  Height  of  High  and 
Low  Water. 


3)    W 


Th 


I  . 


F   22 

S    23 

S   24 

S  i  M  26 

Tu|26 

W  27 

Th  28 

29 

30 

31 


4:02 
L6 

4:88 
L9 

5:14 
1.9 

6:52 
L9 

0:15* 
7.3 

IKX) 
6.5 

1:56 
6.2 

8:00 
6.0 

4:07 
6.1 

5:08 
6.3 

0:18 
2.4 

1K)6 
2.0 

1:58 
L6 

2:87 
L2 

8:18 
0.9 

8:59 
0.7 

4:44 
0.6 

5:80 
0.7 

0:(H 
7.7 

0:52 
7.1 

1:52 
6.6 

2:59 
6.2 

4:11 
6.1 

5:20 
6.2 

0:40 
2.6 

1:28 
2.8 

2.-06 
2.0 

2:38 
L7 

8:10 
L5 

8:40 
L3 

4:11 
L8 


9:47 
6.7 

10:20 
6.5 

11.00 
6.2 

11:48 
5.9 

6:38 
L9 

7:32 
L9 

8:84 
L7 

9:42 
L4 

10:44 
0.9 

11.40 
0.3 

6:02 
6.7 

6:52 
7.2 

7:88 
7.6 

8:23 
7.9 

9:07 
8.0 

9:52 

8.0 

10:41 
•    7.7 

11:34 
7.3 

6:17 
0.8 

7:16 
0.9 

8:25 
1.0 

9:40 
1.0 

10:54 
0.7 

11:56 
0.3 

6:17 
6.4 

7:07 
6.7 

7:48 
6.9 

8:24 
7.0 

8:58 
7.1 

9:30 
7.1 

10:02 
7.0 


16:00 
-0.1 

16:84 
0.3 

17:10 
0.9 

17:50 
L5 

12:40 
5.6 

18:40 
5.4 

14:54 
5.6 

16:14 
6.7 

17:24 
6.3 

18:20 
7.1 

12:80 
-0.4 

13:17 
—1.0 

14:00 
—1.4 

14:42 
— L6 

15:25 
— L5 

16:10 
—1.1 

16:53 
—0.5 

17:44 
0.3 

12:29 
6.9 

13:86 
6.4 

14:57 
6.1 

16:27 
6.1 

17:44 
6.5 

18:42 
6.9 

12:47 
0.0 

13:30 
-0.3 

UM 
—0.4 

14:41 
-0.4 

15:10 
-0.3 

15:41 
-0.1 

16:11 
0.3 


22:82 

7.7 

23:0b 
7.4 

28:38 
7.2 


18:37 
2.0 

19:37 
2.5 

20:50 
2.9 

22:10 
2.9 

23:20 
2.8 


19K» 
7.6 

19:52 
8.3 

20:85 
8.6 

21:15 

8.8 

21:56 
8.8 

22:35 
8.6 

23:18 
8.2 


18:88 
L2 

19:42 
2.0 

20:58 
2.6 

22:24 
3.0 

23:41 
2.9 


19:28 
7.3 

20:06 
7.6 

20:37 
7.8 

21:08 

7.8 

21:35 
7.9 

22:02 

7.8 

22:81 
7.7 


AUGUST. 


Dayof— 


'L 


W.  Mo. 


I 


W    3 
ThI   4 


|Tu 

w 

•  jTh 

PI  F 
■  S 


Time  and  Height  of  High  and 
Low  water. 


M  '  15 
Tu  16 

W|17 
This 
F'19 
20 


I  S 
Tu 


21 
22 
23 

W  24 
Th  25 


F 

26 

S 

27 

s 

28 

M 

29 

Tu 

30 

W 

31 

4:40 
1.2 

5:10 
LI 

5:50 
LI 

0:12 

6.8 

0:59 
6.4 

1:59 
6.0 

3:16 
5.9 

4:34 
6.1 

5:42 
6.7 


10:88 
6.8 

11:16 
6.6 

11:56 
6.8 

6:85 
L3 

7:30 
L4 

8:42 
L4 

9:59 
LI 

11:12 
0.6 

12:12 
-0.2 


0:53 
L9 

6:89 
7.1 

1:39 
L3 

7:29 

7.8 

2:20 
0.6 

8:16 
8.3 

3:00 
0.2 

9H)0 

8.6 

8:41 
-0.1 

9:44 

8.6 

4:22 
-0.2 

10:30 
8.3 

5:02 
-0.2 

11:16 
7.9 

5:47 
0.2 

12:05 
7.3 

0:19 
7.1 

1:12 
6.4 

2:20 
5.8 

3:42 
5.6 

5:06 
5.8 

0:80 
2.7 

1:15 
2.2 

1:50 

L7 

2:20 
L3 

2:47 
0.9 

8:15 
0.7 

3:40 
0.5 

4:10 
0.4 

4:89 
0.5 


6:40 
0.6 

7:44 
1.0 

9:02 

L3 

10:80 
1.8 

11:40 
0.9 

6:08 
6.2 

6:58 
6.5 

7:40 
6.9 

8:13 
7.2 

8:43 
7.4 

9:12 
7.4 

9:42 
7.5 

10:12 
7.4 

10:49 
7.8 


16:42 
0.7 

17:16 
L2 

17:58 
L7 

12:48 
6.0 

18:58 
5.7 

16:25 
5.7 

16:60 
6.1 

17:57 
6.8 

18:50 
7.5 

18KH 
-0.8 

18:49 
— L8 

14:82 
— L5 

15:14 

— L4 

15:65 
—1.0 

16:40 
-0.4 

17:24 
0.4 

18:13 
L3 

13:05 
6.6 

14:22 
5.9 

16:00 
5.8 

17.-28 
6.1 

18:28 
6.6 

12:85 
0.6 

13:16 
0.3 

13:52 
0.1 

14:22 
0.0 

14:53 
0.0 

15.-21 
0.1 

15:47 
0.4 

16:17 
0.6 

16:49 
LI 


22:59 
7.5 

28:82 
7.2 


18:46 
2.3 

19:52 
2.9 

21:18 
3.2 

22:47 
3.1 

28:58 
2.6 


19:86 
8.2 

20:17 
8.6 

20:56 
8.8 

21:84 
8.9 

22:10 
8.7 

22:52 

8.4 

28:85 
7.7 


19:07 
2.3 

20:21 
3.0 

22:00 
8.3 

28-27 
3.2 


19:10 
7.0 

19:47 

7.4 

20:13 
7.6 

20:40 
7.7 

21:05 
7.9 

21:84 
7.9 

22:00 
7.7 

22:27 
7.6 

22:57 
7.2 


SEPTEMBER. 


9 


Day  of — 


W.  'Mo. 


Th 
F     2 


M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 

Th 

F 

S 


Time  and  Height  of  High  and 
Low  Water. 


18 
M   19 

TU;20 

w|21 
ThJ22 
Fj23 
S  ;24 
s!25 
Mi  26 
Tu|27 
W  28 
Th  29 
F   30 


6:10 
0.6 

5:52 
0.7 

0:14 
6.4 

1:12 
5.9 

2:88 
5.6 

4:12 
6.8 

5:28 
6.4 

0:85 
L6 

1:20 
0.7 

2:00 
0.0 

2:40 

—0.6 

3:17 
—0.8 

3:55 
—0.9 

4:88 

—0.7 

5:18 
—0.2 

em 

0.4 

0:33 
6.1 

1:42 
5.5 

3:18 
5.2 

4:60 
5.4 

0:10 
2.5 

0:51 
1.9 

1:25 
1.3 

1:52 
0.8 

2:17 
0.5 

2:42 
0.2 

8:09 
0.0 

3:85 
—0.2 

4:04 
—0.2 

4:38 
—0.1 


11:26 
7.0 

12:14 
6.5 

6:48 
LO 

7:62 
L3 

9:22 
L8 

10:47 
0.9 

11:64 
0.3 

6:29 
7.2 

7:18 
8.0 

8:05 
8.6 

8:47 
9.0 

9:28 
9.0 

10:09 

8.8 

10:52 
8.2 

!1:42 
7.5 

12:37 
6.7 

7:07 
LI 

8:22 
1.6 

9:57 
L6 

11:17 
L6 

6:58 

5.8 

6:65 
fl.5 

7:21 

G.9 

7:54 
7.4 

8.-22 
7.6 

8:51 
7.9 

9:21 
8.0 

9:48 
7.9 

10:23 
7.8 

11:05 
7.4 


17:27 
L7 

18:10 
2.3 

18.-20 
6.0 

14:44 
5.8 

16:19 
6.0 

17:83 
6.7 

18:28 
7.4 

12:48 
—0.4 

18:86 
-0.9 

14:17 
—LI 
15:00 
-LI 

15:40 
-0.7 

16:20 
-0.1 

17K)0 

0.7 

17:45 

l.t> 

18:37 
2.5 

13:48 
6.0 

15:22 
5.7 

16:64 
5.8 

17:57 
6.3 

12:12 
L3 

12:56 
0.9 

18:80 
0.7 

14K)0 
0.5 

14:29 
0.4 

14:56 
0.8 

15:24 
0.6 

15:58 

0.8 

16:80 
L3 

nm 

L8 


38:82 
6.9 


19:14 
3.0 

20:47 
8.8 

22:24 
3.1 

28:40 
2.4 


19:18 
8.0 

19:62 
8.6 

20:82 

8.8 

21:10 
8.9 

21:46 
8.6 

22:22 
8.2 

28KK) 
7.6 

28:42 

6.8 


19:50 
8.2 

21:83 
8.4 

28:10 
8.1 


18:38 
6.8 

19:12 
7.1 

19:41 

7.4 

20:10 
7.6 

20:84 
7.7 

20:69 
7.7 

21:26 
7.6 

21:52 
7.5 

22:24 
7.8 

23K)0 
6.8 


The  tides  c 


are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  Is  4.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  It. 

The  time  used  Is  Cosmopolitan  Standard,  186th  meridian  E. ;  0>»  is  midnight,  12i>  is  noon ;  all  hours  less  thar  12  are  In  the  forenoon 
(a,  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon:  ^,  Ist  quar.;  Q,  full  moon;  Ci  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

\X  of  High  and 
ater. 

NOVEMBER. 

DECE^ 
Timean< 

1:48 
6.9 

SIBER. 

IHeiffhtof  High  and 
Low  water. 

% 

Day of— 

Time  and  Heigt 
LowW 

:s 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

c  Day  of— 
S  j  W.  IMo. 

iTh    1 

W.|Mo. 

Y: 

Mo. 

s  i  1 

5:20 
0.3 

11:54 
7.0 

17:49 
2.4 

23:45 
6.3 

C 

Tu 

1 

0:34 
6.8 

7KK 

1.1 

18:50 
6.5 
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2.7 
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6.6 
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N 

j$      2 
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12:55 
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8.0 
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2 
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8:11 
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1.9 

16:87 
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xM 

3 
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Th 

3 
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22:41 
1.6 

i* ;  8  ^  3 
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6.6 

10:40 
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16:47 
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0.6 

Tu 

4 
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15:48 
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22.^)4 
3.8 

F 

4 
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11:07 
1.3 

17:20 
7.0 

23:38 
0.8 

S      4 

5:37 
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17:40 
7.0 

*     *     *  1 

W 
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8:57 
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6.6 

28:17 
2.0 
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P 

8 
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12:07 
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Th 
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S 

6 
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—0.1 

6:47 
8.1 

12:57 
0.5 
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7.8 

|Tu    6, 

0:51 
-0.8 

7:21 
8.2 

18:26 

1.4 

19:23 
7.6 

F 

7 
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1.1 

6:14 
7.4 

12:28 
0.2 

18:44 
7.9 

M 

7 
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-0.8 

7:32 

8.7 

13:40 
0.4 

19:87 
8.1 

•  ;W     7 

1 

1:85 
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8.4 
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1.4 
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7.6 

p 

E 

8 

8 

0:56 
0.4 

7:04 

8.2 
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-0.2 
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8.3 

• 

Tu 

8 

1:51 
-1.8 

8:16 
9.0 

14:22 
0.5 

20:15 

8.1 

8  Th    8 

1        ! 

2:14 
-1.8 

8:47 

8.5 

14:48 
1.4 

20:82 
7.6, 

• 

S 

9 

1:38 
—0.6 

7:48 
8.8 

14:00 
—0.5 

20.-04 
8.5 

W 

9 

2:80 
-1.5 

8:58 
8.9 
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0.8 
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7.9 

,  F 

9 
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9:26 

8.4 
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—1.1 
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9.2 
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Th 
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8 

10, 
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-0.9 
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6.9 
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15:22 
0.0 
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8.3 

S 

F 
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8.3 
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1.6 
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7.1 
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-0.4 

10:42 
7.8 

16:46 
1.9 
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6.5 

W  12 

3:28 
—1.3 

9:53 

8.9 

15:59 
0.5 

21:54 
7.9 

8 

12 

4:25 
-0.6 

11:01 
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22:48 
6.5 

M   12! 

4:48 
0.2 

11:22 
7.4 
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2.1 

23:15 

6.0 

Th 

13 

4:08 
—1.0 

10:06 

8.3 

16:39 
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7.3 

8    13 

6:10 
0.3 

11:48 
7.0 

17:54 
2.5 

23:37 
5.9 
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5:27 
0.9 

12:04 
7.0 

18:17 
2.4 
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F 

14 
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-0.4 

11:22 
7.6 

17:23 
1.9 

23:11 
6.6 
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6:57 
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12:40 
6.6 

18:M 
2.9 

W 

14 
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5.6 
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6.6 
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8 
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19:24 
3.1 
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1.6 

1 
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2.9 

16:37 
6.1 

23:10 
1.4 

W 

19 

4:26 
6.2 

10:34 
2.2 

17:06 
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18:12 
6.7 
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F 

21 
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1 
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7.2 
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7.0 
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7.0 
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22 
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6.9 

13:00 
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7.1 
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1 
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13:34 
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1:18 
—0.7 

7:52 
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19:33 
7.3 
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1:14 
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7:27 
7.4 
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1.0 

19:81 
7.4 
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1:40 
—0.6 

8:07 
8.1 

14:09 
1.4 
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7.4 
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1:56 
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8:30 

8.4 

14:80 
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20:13 
7.5 
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M 

24 
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0.1 

7:56 
7.8 

14:02 
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7.5 
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—0.9 

8:43 
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7.4 
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7.6 
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8:26 
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7.4 
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10:42 
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16:44 
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6.9 

Tu  27 

4:41 
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P  w 

28 

5:80 
0.1 

12:02 
7.6 

18:13 
1.8 

N    S  129 
I 

4:17 
-0.5 

10:52 

7.8 

16:52 
1.9 

22:40 
6.h 

Tu 

29 

5:44 
0.3 

12:22 
7.3 

18:32 
2.2 

E  Th 

29 

1 

0:17 
6.6 

6:29 
0.9 

12:52 
7.2 

19:11 
1.3 

,  S  ,30 

6:00 
-0.1 

11:40 
7.3 

17:40 
2.4 

23:27 
6.  W 

:,w 

30 

0:27 
6.1 

6:44 
1.0 

13:23 
6.9 

19:40 
2.0 

C    F 

30 

1:22 
6.4 

7:32 
1.6 

13:48 
6.8 

20:18 
1.2, 

M  31 

1 

6:54 
0.6 

12:38      18:44 
6.8         2.6 

ced  In  the  ord 
»efutive  heigrhl 
^iw  Water,  wh 
>w  mean  sea  le 
ign  is  before  tl 
Cosmopolitan 
ter  are  in  the  a 

8 

31 1 

2:40       8:49      14:58      21:30 
6.2         2.2         6.6          1.0 

m  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
Ity  Charte  for  this  x«gion.  and 
wundings  given  on  the  chart. 

[irs  less  than  12ai«  in  the  fore- 
noon; for  instancej  16:47  is  S:47 

a 
fn 
w 

UT 

nc 
1  p. 

The  tid 
comparis 
[)m  Mear 
hi(>his4. 
iless  a  m 

The  tir 
K)n{a.m 
m. 

es  are  f)la 
on  of  conj 
I  Ijower  I 
0  feet  bel< 
inus  (— )  8 
Qe  used  is 
),all  jrrea 

erof  oo 

4»  Willi 

ich  is  J 
vel.    T 
le  helgl 
Standa 
fternoo 

cur 

ndi< 

ipp 

)ni 

Ht,  i 

rd. 

n(P 

renoe,  wi 
-ate  whe 
roximat« 
id  the  d€ 
u  which 
I35th  me 
.m.)and 

th  their  times  on  the  first  line  and  heights  r 
ther  it  is  high  or  low  water.    The  heights,  in 
ly  the  datum  of  soundings  on  the  Admira 
'pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

ridlan  £.:  O**  is  midnight,  m  is  noon;  all  ho 
wlien  diminished  by  12  give  the  times  after 

!        •,  neM 
1  equator;  A 

'  moon;  ^ 
,  P,  moon 

.  1st  quar.;  O.  f^ll  moon;  C.  S^'  < 
in  apogee  or  perigee. 
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TIENTSIN  ENTRANCE  (Taku  Lightship),  CHINA,  1904. 
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JANUARY. 

FEBRUARY. 

fhand 

21:33 
—0.1 

MARCH. 

Time  and  Height  of  High  and 
Low  Water. 

1 

S 

iDayof— 

Time  and  Height  of  High  and 
LowlU'ater. 

S 

Dayof- 

Time  and  Height  of  Hif 
Low  Water. 
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9.4        3.5        8.9 
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M 
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L4 

Tu 

6 
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W 
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9.0 
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s 

6 
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L8 
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12:40 
0.4 
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Th 

7 
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-0.1 
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12:47 
2.3 

17:57 
8.9 
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1:20 

1.8 

7:08 
9.5 

18-.54 
0.9 
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8.9 

M 

7 

1:02 
2.8 

6:82 
9.8 

18:26 
0.8 
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9.8 

B 

F 

8 

0:67 
0.6 

6:50 
10.0 

18:35 
1.9 
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8.8 

c 

M     8 
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2.6 

7:52 
9.3 

14:42 
0.7 

20.-26 

8.6 

Tu 

8 

1:41 

2.8 

7:16 
9.1 

14:11 
0.4 

20:07 
9.1 

S 

9 
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1.3 

7:42 
9.8 

14:23 
1.5 

19:47 

8.5 

Tu  '  9 

2:48 

3.1 

8:88 
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15:34 
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21:28 

8.4 

c 

wl   9 

2:80 
3.2 

8H)0 

8.8 

15:00 
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4.0 

10:56 

8.8 

18:04 
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2.2 

A 

W 

20 

4:67 
9.7 

11:81 
2,7 

16:36 
8.6 

23:38 

0.6 

S    20 

5:48 
9.7 

12:26 
1.4 

17:52 
9.1 

s 

20 

9.2 

11-.57 
0.6 

17:33 
9.7 

Th 

21 

6:87 
9.9 

12:15 
2.3 

17rfa 
8.6 

S    21 

0:85 

L8 

6:22 
9.5 

13K)8 
1.2 

18:41 
9.1 

M 

21 

0:14 
2.3 

5:46 
9.1 

12:36 
0.4 

18:26 
9.8 

F 

22 

0:17 
1.0 

6:18 
10.0 

12:56 
2.0 

18:08 
8.6 

M  22 

1 

1:16 
2.3 

7HB 
9.2 

13a0 
1.0 

19:80 
9.1 

Tu 

22 

0:55 
2.7 

6:26 
8.9 

13:19 
0.3 

19:14 
9.8 

S 

8 

23 

0:58 
1.4 

6:57 
9.9 

18:40 
1.7 

18:57 
8.5 

Tu  23 

1:57 
2.7 

7:46 
9.0 

14-.87 
0.9 

2035 
9.1 

W 

23 

1:40 
8.1 

7:10 
8.7 

14:02 
0.5 

20:07  j 
9.6  1 

S 

24 

1:38 
1.9 

7:40 
9.6 

14:25 
1.5 

19:50 

8.8 

1> 

W  24 

1 

2:45 
3.2 

8:31 

8.7 

15:22 
0.8 

21:26 

8.8 

Th 

24 

238 

8.4 

7:54 
8.4 

14:50 
0.6 

21:03 
9.3 

M 

25 

2:18 
2.6 

833 
9.3 

15:10 
1.4 

20:47 
8.2 

Th  25 

8:32 
8.7 

9:21 
8.5 

16:15 
0.8 

22:30 
8.7 

N 

F 

25 

8:09 
8.6 

8:46 
8.1 

15:42 
0.8 

22:02 
9.1 

^ 

Tu 

26 

8K)4 
8.1 

9:10 
9.0 

16.00 
1.1 

21:51 
8.1 

N 

F    26 

4:36 
8.9 

10:15 
8.3 

17:14 
0.9 

23:33 

8.6 

S 

26 

4:17 
3.7 

9:44 

7.8 

16:89 
1.2 

23:04 

8.8 

W 

27 

8:55 
8.6 

10:00 

8.8 

16:67 
1.0 

22:57 
8.3 

S  |27 
1 

5:42 
4.0 

11:15 
8.2 

18:18 
0.9 

s 

27 

630 
3.5 

10:48 
8.0 

17.44 
1.5 

Th 

28 

6:00 
4.0 

10:51 
8.6 

17:64 
0.7 

S    28 

0:86 

8.7 

6:50 

8.8 

12:14 

8.4 

19:19 
0.9 

M 

28 

0.-05 

8.8 

6:24 
8.1 

11:55 
8.2 

18:47 
1.7 

■ 

F    29 

0H>2 
8.5 

6:06 
4.2 

11:45 
8.6 

18:50 
0,5 

M  29 

1:82 

8.8 

7:50 
8.4 

18:14 
8.6 

20:1H 
0.9 

Tu 

29 

0:59 

8.8 

737 
2.7 

12:57 

8.5 

19:50 
L9 

i 

S 

30 

1:06 
8.8 

7:13 
4.2 

12:89 
8.6 

19:48 
0.3 

i 

p 

W 

80 

1:47 

8.9 

8:22 
2.1 

13:57 
9.0 

20:47  1 
2.0  1 

1 

s 

31 

2:02 
9.1 

8:16 
4.0 

13:32 

8.7 

20:43 
0.0 

1 

1 

E 

o 

Til 

31 

2:32 
9.0 

9:14 
L4 

14:51 
9.5 

21:38 
2.0 

1 

Thetid 
a  compariv 
from  Mean 
which  l9  5. 
anle«  a  mi 

The  tin 
the  forenoc 
l.i:47  i»  3:47 

•.  new 
1  equator;  A 

es  are  placed  in  the  orde 
on  of  consecutive  height 

Lower  Low  Water,  wh 
3  feet  below  mean  sea  le 
nus  (— )  sign  is  before  th 
le  used  is  Taku  Mean  U 
m  (a.ii..),  all  greater  are 
p.m. 

moon;  }).  Ut  quar.;  G. 

P,  moon  in  apogee  or  p 

rof  ooeun 
H  will  indie 
ich  is  apj) 
lel.    To  fir 
le  height,  i 
Dcal  Civil, 
in  the  aflei 

full  moon 
erigee. 

■ence,  wl 
ate  whel 
roximate 
d  the  de 
n  which 
for  the  n 
noon  (p. 

;  C.8dq 

th  their  times  on  the  first  line  a 
her  it  is  high  or  low  water.    Th 
ly  the  datum  of  soundings  on 
pth  of  water,  add  the  tabular  h 
case  subtract  it. 

leHdian  117°  60'  E.;  O^  is  midnig 
m.)  and  when  diminished  by  1 

liar.;  K,  moon  on  the  equator; 

nd  heig 
e  heigh 
the  Adi 
eight  to 

ht.  12»  if 
2  give  t 

N.  8.  ra 

hts( 
ts.  Id 
Qlra] 
the 

inoc 
heti 

oon 

>n  the  8ec< 
feet  and 
ty  Charts 
sounding! 

m;  all  hoi 
mea  after 

farthest  r 

Dnd  line  of  eac 
tenths^arerec 
for  this  regioi 
i  given  on  the 

noon;  for  ins 
orth  or  south 

1 
hday; 
iLoned 
1,  and 
chart, 

are  In 
tanee, 

9l  the  , 

1 

24290—03- 
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TIENTSIN  ENTRANCE  (Taku  Light-SUp).  CHINA,  1904. 


— 

APRIL. 

;h.  and 

1, 

MAY. 

t  of  High  and 
ater. 

JUNE. 

i 

1 

Day  of— 

Time  and  Height  of  Hi( 
LowVater. 

Day of— 

Time  and  Heigh 
LowW 

S 

Dayof- 

Time  and  Height  of  High  and 
LowAVater. 

W. 

Mo. 

W.  JMo. 

W. 

1 

F 

1 

8:15 
9.1 

10:00 
0.7 

15:44 
9.9 

22r25 
2.1 

1 

S     1 

330      10:22 
9.1     —0.4 

16:18      22:47 
10.0         3.2 

W 

1 

4:13 
S.9 

11^27 
-0.5 

17:32      23:57 
10.0         3.5 

S 

2 

8:55 
9.2 

10:47 
0.2 

16:33 
10.1 

23:10 
2.3 

,M,    2 

1 

4:02      11:07 
9.1     —0.6 

17:06      23:82 
10.1          3.3 

Th 

^1 

4:67 
8.7 

12:17 
-0.2 

18:15    .... 
10.0    ... 

8 

3 

4:86 
9.2 

11:80 
-0.2 

17:21 
10.2 

23:54 
2.5 

'Tu    3 

1 

4:42      11:48 
9.0     -0.5 

17:52    .    .    . 
10.1    .    .    . 

F 

3| 

0:43 
3.2' 

6:42 

8.4 

12:50      18:.V 
0.4        10.0 

M 

4 

6:17 
9.2 

12:14 
—0.8 

18:09 
10,0 

8|W|    4 

0:17       5:24 
3.3        8.8 

12:32      18:3« 
—0.3        10.0 

S|    4 

1:30 
8.0 

6:81 
S.0 

13:90      19:42 
0.9         9.6' 

Tu 

5 

0:88 
.  2.8 

5:57 
9.0 

12:57 
-0.2 

18:57; 
^  9.9; 

,Thi   5 

1:02        6H)8 
3.3         8.5 

13:16      19:28 
0.2         9.8 

A 

8      5 

2:20 
2.7 

7:23 
7.8 

14:16      20:27 
1.4          9.7 

s 

W 

6! 

1:24 
8.1 

6:40 

8.8 

13:42 
0.2 

19:45: 
9.5; 

,  Fi    6 

1:52       6:56 
3.3.       8.0 

14.-00      20:11 
0.7         9.6 

c 

m;  6 

8:11 
2.4 

8:18 
7.6 

15«0      21:lf. 
2.1          9.5 

Th 

7' 

2:10 
3.3 

7:26 

8.4 

1429 
0.6 

20.37' 
.  9.2 

C;   S        7 

2:42       7:47 
3.2        7.8 

14:46      21:00 
1.8         9.4 

E 

Tu!    7 

1 

4:04 
2.1 

9:20 
7.3 

15:49      22:C4 
2.8          9.2 

C 

F 

8 

2:59 
8.4 

8:16 
8.0 

15:17 
1.1 

21:30 

8.9 

S      8 

8:35       8:45 
2.9        7.5 

16:32      21::X) 
1.9.         9.2 

W     8 

4:57 
1.7 

1036 
7.4 

16:88       22:55  , 
3.8          9.0  1 

S 

9 

3:58 
3.4 

9:14 
7.7 

16:09 
1.6 

22:27 

8.8 

AM     9 

4:30       9:49 
2.7        7.8 

16:26      22:43 
2.6         9.0 

Th    9 

6:61 
1.4 

11:80 
7.7 

17.35       23:4r» 
3.7          H.9 

§ 

10 

4:58 
3.2 

10:15 
7.5 

17K)6 
2.1 

23:23 

8.7 

,Tu  10 

51»      10.54 
2.3         7.3 

naO      23:36 
8.0         8.H 

fIio 

6:45 
1.1 

12:82 

8.2 

18-.37    .     .     . 
3.9    ..     . 

A 

M 

11 

6:54 
2.9 

11:20 
7.5 

18:06 
2.5 

E  W  11 

6:26      11:67 
1.8        7.7 

18:20    .    .    . 
3.8    ..    . 

S    11 

0:82 
8.9 

7:35 
0.6 

13:30       19:40 
8.7          4.0 

Tu 

12 

0:16 

8.7 

6:56 
2.5 

12:24 
7.8 

19:03 
2.7 

Th  12 

0:25       7:20 
8.8         1.4 

12:67      19:18 
8.2         8.4 

8    12 

1 

1:18 
8.9 

8.-25 
0.1 

14:24       20:37 
9.2          4.1 

W 

13 

1:05 

8.8 

7:51 
2.0 

13:22 
8.2 

20:00 
2.7 

1 
F   13 

1:11       8:10 
8.8        1.0 

18:52      20:16 
8.7         8.5 

M   13 

2K)0 
8.9 

9ao 

-0.8 

15:15       21:33 
9.6          4.0 

E,Th 

14 

1:50 
8.8 

8:40 
L6 

14:14 

8.7 

20:52 
2.7 

1  S  '14 

1:65       8:56 
8.8         0.4 

14:44      21:08 
9.8         8.G 

f 

Tu'l4 

2:44 

8.9 

9:66 
-0.5 

16.'08       22:26 
10.0          3..S 

F 

15 

233 
8.9 

9:26 
L2 

15:04 
9.1 

21:40 
2.7 

• 

S    15 

2:87       9:89 
8.8         0.0 

15:88      22HX) 
9.8         3.6 

W  15 

3:80 
8.9 

10:40 
-0.7 

16:50       23:14 
10.3          3.61 

•    S 

1 

16 

8:14 
9.0 

10:08 
0.6 

16:51 
9.6 

22.-25 

2.8 

M  16 

1 

3:17      10:20 
8.9     -0.4 

16.-20      22:48 
10.  i         3.5 

Th|16 

4:16 
8.8 

11:25 
-0.6 

17:35     .     .    . 
10.4     ...  1 

8 

17 

8:52 
9.0 

10:48 
0.2 

16:87 
10.0 

23:10 
2.9 

Tu  17 

8-.57      IIKB 
8.9     -0.6 

17.-07      28:35 
10.4         3.6 

P 

F[17 

OHtt 
8.3 

5Htt 

'8.8 

12:09       18:21 
—0.3         10.  S 

M 

18 

4:82 
8.9 

11:29 
-0.1 

17:23 
10.2 

23:54 
2.9 

N  W  18 

4:40      11:46 
8.8     —0.5 

ITM    .     .    . 
10.4    .    .    . 

•  S  118 

0:50 
8.0 

5:62 

8.7 

12'.56       19K)6 
0.2         10.0 

Tu 

19 

5:12 
8.9 

12K)9 
-0.2 

18:11 
10.3 

Th  19 

OaO       5:24 
3.5         8.6 

12.-28      18:42'. 
-0.4        10.3 

I  8  '19 

1:88 
2.7 

6:44 
8.5 

13:42       19:.M 
0.7           9.9 

W 

t 

20 

0:40 
8.2 

5:58 

8.7 

12:60 
-0.1 

19:00 
10.2 

F'20 

1:10       6:12 
8.4         8.4 

13:12      19:80 
0.0       10.1 

^  1 M  20 

2:80 
2.2 

7:40 
8.8 

1438       -20::*^ 
1.5           9.G 

NiTh 

21 

1:27 
8.4 

6:87 
8.5 

13:36 
0.1 

19:49 
9.9 

S    21 

2:00       7:00 
3,2         8.2 

14:00      20-27 
0.5         9.9 

E  Tu'21 

8:20 

1.8 

8:40 
8.0 

15:17       2Ir27 
2.4           9.3 

F 

22 

2:14 
3.5 

7:23 
8.2 

14:23 
0.5 

20:40 
9.7 

D 

8  '22 

2:50       7:57 
2,9         8.0 

14:51      21:07 
1.2         9.6 

1 W '  22 

1 

4:12 
1.4 

9:48 
8.0 

16:11       22:17  . 
3. 1           9. 1 

D 

S 

23 

8.-06 
3.4 

8:17 
7.9 

15:14 
1.0 

21:33 
9.3 

P 

M   23 

3:44       9:00 
2.6         7.9 

15:44      22KX) 
2.0         9.3 

!Th23 

5:07 
LO 

10:67 
8.1 

17:06       -23^)6 
3.6           9.0 

H 

24 

4K» 
8.2 

9:18 
7.7 

16:12 
1.5 

22:32 
9.1 

e'Tu24 

1      . 

4:40      lOKW 
2.1         7.7 

16:40      22:54 
2.6         8.9 

F|24 

6:06 
0.6 

12:06 
8.2 

18:12       23:56 
4. 1           K.  9 

|M 

26 

5Ky2 
2.9 

10^27 

7.8 

17:09 
2.1 

28:30 

8.9 

jW,25 

5:87      11:19 
1.6        8.0 

17:40      23:44 
3.2  .       8.H 

S    25 

1 

7:08 
0.2 

18:07 
8.5 

19:18     ...  1 
4.2     .     .     .' 

Tu 

1 

26 

6:02 
2.8 

11:37 

8.1 

18:15 
2.5 

iTh  26 

,      1 

635      12.-25 
1.2         8.4 

18:42    .    .    . 
8.6    ..    . 

8|26 

1 

0:45 
8.9 

7:58 
0.0 

14:02       20:11 
8. 8           4.  -2 

P 

E 

W 

27 

0:22 

8.8 

7K)1 
1.8 

12:42 
8.5 

19:17 
2.7 

!f'27 

0:33       7:32 
8.8         0.6 

13:27      19:42 
8.7         3.8 

s|m;27 

1:32 
9.0 

8:48 
-0.3 

14:55       21  K» 
9.1            4.1 

Th 

28 

1:10 
8.7 

7:59 
1.2 

13:42 
8.9 

20:10 
2.9 

;s,28 

1:18       8^24 
8.9         0.0 

14:22      -20:40 
9.1         3.9 

oItu'28 

2:20 
8.9 

9:86 
-0.4 

15:42       22«) 
9.3           3.9 

F 

29 

1:55 
8.9 

8:49 
0.6 

14:38 
9.3 

21K)9 
8.1 

0,S  !29 

'       1 

2:06       9:12 
9.0     -0.4 

15:13      21:83 
9.4         8.9 

1 

29 

8:04 
9.0 

-0.3 

1635       22:4.<i 
9.6           3.6 

0 

S 

30 

2:88 
9.1 

9:37 
0.0 

15:80 

9.8 

22:00 
3.2 

1  M  1  30 

^  1  Tu  31 

1      1 

2:45       9:59 
9.0     -0.6 

3:19      10:42 
9.0     —0.7 

16K)2      22:22 
9.7         3.8 

16:48      23:10 
9.9         3.7 

Th 

30 

8:60 

8.8 

1 

11:01 
—0.1 

17:06       23:3.S 
9.8           3.2 

The  tic 
a  comparii 
from  Meai 
which  la  5 
unless  a  m 

The  til 
In  the  fore 
15:47  is  3:4' 

•.nev 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
ion  of  consecutive  heights  will  indicate  whe 
1  Lower  Low  Water,  which  is  approximate 
3  feet  below  mean  sea  level.    To  find  the  d< 
inus  (— )  sign  is  before  the  height,  in  which 
me  used  is  Taku  Mean  Local  Civil,  for  the 
noon  (a.  m. ),  all  greater  are  in  the  afternoon 
rp.m. 

rmoon:  3),  Ist  qnar.;  Q,  full  moon;  (£,  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  0 
ther  it  is  high  or  low  water.    The  heights,  ii 
ly  the  datum  of  soundings  on  the  Admira 
?pth  of  water,  add  the  tabular  height  to  the 

case  subtract  it. 
meridian  WT  60'  E.:  Oi>  is  midnight,  12»  is  n 

(p.m.)  and  when  diminished  by  12 give  the 

quar.;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  dav: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

oon:  all  hours  less  than  12  are 
times  after  noon;  for  instance, 

farthest  north  or  soath  of  the 
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179 


JULY. 

Time  and  Height  of  Hi{ 
Low  water. 

AUGUST. 

;h  and 

18:36 
9.7 

_    _-       — 

SEPTEMBER. 

t  of  His 
ater. 

rh  and 

19:22 
8.9 

a  JDayof— 

^1 — r— 

phand 

§  ^*y^^"~i  Time  and  Heigh 

itof  Hi{ 
ater. 

S 

Day  of— 

Time  and  Heigh 
LowW 

s  Iw. 

Mo. 

LowAV 

W. 
Th 

Mo. 

I 

i  '*■ 

1 

4:86 
8.6 

11:45 
0.2 

17:50 
9.9 

.    .    . 

EM 

1 

0:40       5:62 
1.9         8.7 

12:42 
1.6 

1 

1:30 
0.9 

7:11 
9.1 

13:40 
2.8 

|S 

2 

Or20 
2.9 

5:22 

8.4 

12:24 
0.6 

18:80 
10.0 

Tu 

1 

2 

1:22       6:40 
L6         8.5 

13:22 
2.1 

19:20 
9.5 

'  F 

2 

2:14 
0.9 

8:05 
9.0 

14:26 
3.2 

20:08 
8.6. 

A    8 

3 

1;08 
2.5 

6:10 
8.3 

18:06 
L2 

19:12 
9.9 

|w 

3 

2:06       7:32 
1.6        8.4 

14:03 
2.5 

20:02 
9.2 

C    S 

3 

3:00 
0.9 

9:02 
8.9 

15:15 
8.6 

•20:56 

8.4 

|M 

4 

1:64 
2.2 

7:00 
8.0 

13:48 
L7 

19:54 
9.8 

C|Th 

4 

2:60       8:27 
L8        8.8 

14:48 
3.0 

20:47 
9.0 

s 

4 

3:51 
0.9 

10:04 
8.8 

16:12 
3.9 

21:50 
8.1 

E  Til 

5 

2:42 
1.9 

7:54 

7.8 

14:30 
2.3 

20:40 
9.5 

F     5 
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1757 
4.7 

22:40  1 
2.3 

Th  28 

"f? 

9:38 
0.4 

16K)2 
5.0 

22:00 
0.8 

1  s 

28 

3:25 
4.7 

10:00 
-0.5 

16:48 
4.9 

22:18 
1.7 

C   Tu  28         4:20 
4. 1 

11:02 
-0.6 

18:02 

4.8 

23:17 
2.2 

F    29 

4:04 

4.8 

10:17 
-0.1 

16:47 
5.2 

22:42 
0.9 

c  s 

29 

4:04 

4.8 

10:37 
-0.8 

17:28 
5.0 

22:56 
1.8 

|W  29 

4:57 
4.7 

11:37 
-0.7 

18:82 
4.7 

23:55 
2.1  j 

o 

1 

S  j30 

1 

! 

4:88 
5.0 

10:54 
-0.5 

17:30 
5.8 

23:19 
1.0 

M 

8|Tu 

30 
31 

4:40 
4.9 

5:12 
4.9 

11:15 
-0.9 

11:54 
-0.8 

imeson 
high  or 
tumof 
Iter,  ad< 
tract  it. 

18:07 
4.9 

18:42 
4.8 

28:33 
1.9 

;Th  30 

t 
1 

5:32 
4.7 

12:10 
-0.6 

19KK) 
4.7 

1 

liday;! 
konedi 
1,  and  1 
chart. 

a 

fn 
w 

UI 

The  tid 
pomparis 
jm  Mear 
[lich  is  2. 
ilessam 

es  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Lower  Low  Water,  which  is  approximate 
7  feet  below  mean  sea  level.    To  nnd  the  d( 
Inus  (-)  sign  is  before  the  height,  in  which 

th  their  t 
ther  it  is 
ly  the  da 
»pth  of  WI 
case  sub 

the  first  line  a 
low  water.    Th 
soundings  on 
1  the  tabular  h 

nd  heights  on  the  second  line  of  eac 
»e  heights,  in  feet  and  tenths,  are  rec 
the  Admiralty  Charts  for  this  resloi 
eight  to  the  soundings  given  on  the 

The  tin 
(a.m.),all 

ae  used  is  Cosmopolitan  Standard,  135th  meridian  E. :  O**  is  midnight,  12>>  is  noon:  all  hours  less  than  12 are  in  the  forenoon  •  1 
greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m.  1 1 

•,  new 
equator:  A 

rmoon.  1 
,  P,  moon 

,  Istquar.;  Q,  full  moon;  (J,  3d  quar.:  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  oi 
m  apogee  or  perigee. 

sonth  of  the  j 
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_  .  - 

JULY. 

— 

AUGUST. 

It  of  High  and 
ater. 

of- 

SEPTEMBER. 

Time  and  Height  of  High  and 
Low  Water. 

B  1  Day  of— 
S    W.Uo. 

Time  and  Height  of  High  and 
LowWater. 

c  Dayof- 
S    W.  Mo. 

Time  and  Helgli 
LowW 

S 

Day 

W.  Mo. 

'     .F      1 

0:82       6.-04 
2.0        4.6 

12:44      19:28 
-0.4        4.7 

KJM 

1 

1:24 
L4 

7:02 
4.2 

13:28 
0.4 

19:48 

4.8 

Th'    1 

1:58 
0.8 

8.-00 
4.1 

1 
14K)8      20H)4  1 
L4         4.5 

S,   2 

102       6:42 
2.0        4.8 

18:18      20:00 
0.0         4.6 

;Tu 

2 

2:02 
L4 

7:42 
4.0 

0.8 

20:18 
4.6 

1  F      2 

2:42 
0.8 

8:50 
3.8 

14:52      20:48 
L9         4.2 

1 

3 

1:82       7^6 
2.0        4.0 

18:82      20-.80 
0.3         4.6 

W 

3 

2:40 
1.3 

8:24 
3.7 

14:37 
1.3 

20:39 
4.5 

c;  s    3 

3:87 
0.9 

10.-00 
3.4 

15:52      21:33 
2.4         8.9 

M 

4 

2:88       8H» 
1.9        8.7 

14:30      2Xm 
0.8         4.5 

a  Th 

1 

4 

8:28 
L3 

9:12 
3.5 

15:18 
l.S 

21:27 
4.3 

.  S      4 

1 

4:53 
LO 

11:48 
3.3 

17:21      22:62  \ 
2.7         3.7 

E  Tu 

1    1 

5 

8.-26       8:62 
1.8        8.4 

16:18      21:42 
L3         4.8 

•If 

5 

4:25 
L3 

10:82 
3.1 

16:19 
2.8 

22:22 

4.1 

N 

M     5 

6:18 
0.9 

13:40 
3.6 

18:5?    .    .    . 
2.7    ..    . 

'C  W 

1     ■ 

6 

4:28     Wm 
1.7        8.1 

16:06      22:80 
1.8         4.2 

s 

6 

5:40 
LI 

12:24 
3.2 

17:48 
2.7 

28:86 
3.9 

Tu'    6 

0:42 
3.8 

7:37 
0.6 

14:52      20:19 
4.0         2.4 

;Th 

7 

5.-28     11:80 
1.6        2.9 

17:14      23:28 
2.2         4.1 

s 

7 

6:56 
0.8 

14:17 
3.5 

19:20 
2,7 

w;  7 

2:05 
4.1 

8:42 
0.2 

15:39      21:17 
4.4         L9 

F 

8 

6:84     18:16 
1.2        8.1 

18:86    .    .    . 
2.6    ..    . 

N  M 

8 

1:02 
4.C 

8:06 
0.8 

15:20 
4.1 

20:34 
2.6 

Th    8 

8:06 
4.6 

9:36 
-0.2 

16:16      22:07 
4.8         1.4 

S 

9 

•  0:84       7:89 
4.0        0.7 

14:40      19:49 
8.6         2.6 

Tu    9 

2:17 
4.2 

9:03 
-0.2 

16:08 
4.6 

21:33 
2.2 

!Fi    9 

4:00 
5.0 

10:22 
-0.4 

16:50      22:42 
5.0         0.9 

s 

10 

1:89       8:84 
4.2        0.2 

15:89      20:49 
4.0         2.4 

W  10 

8:15 
4.6 

9:58 
—0.6 

16:47 
4.8 

22:20 

L8 

P 

• 

S    10 

4:48 
6.8 

11:03 
-0.6 

17:23      23:22 
6.2         0.5 

M 

11 

2:39       9:28 
4.4     -0.3 

16:25      21:47 
4.6         2.2 

•  Th'  11 

4Ky7 
5.0 

10:37 
—0.9 

17:22 
5.1 

23:02 

1.4 

£ 

8    11 

1 

6:27 
6.5 

11:45 
-0.8 

17A5    .    .    . 
5.3    ..    . 

N  Tu 

12 

3:30     10:10 
4.7     —0.8 

17K)2      22:84 
4.9         2.0 

^    F 

12 

4:52 
5.2 

11:20  . 
— LO 

17:55 
6.3 

23:42 
LI 

Ml  12 

0:00 
0.2 

6:07 
6.4 

12:24      18:27 
0.0         5.2 

•  W 

13 

4:14     10-.51 
4.9     —1.1 

17:82      23:17 
5.1         1.8 

:  S 

13 

6:37 
5.3 

12.-00 
-0.9 

18:27 
5.3 

Tul3 

0:40 
0.0 

6:50 
5.3 

13:00      19:00  1 
0.4         5.0 

Th 

1 

14 

4:66     11:82 
5.0     —1.2 

18:19    .    .    . 
5.2    ..    . 

^Is 

14 

0:23 
0.8 

6:18 
5.2 

12:40 
-0.5 

19K)0 
5.2 

W 

14 

1:16 
0.0 

7:35 
4.9 

18:87      19:80 
1.0         4.9 

P|F 

16 

0:00       5:40 
1.6        6.1 

12:14      18:55 
-LI         6.4 

M 

15 

1:06 
0.7 

7:00 
5.0 

13:18 
0.0 

19:34 
5.1 

Th 

15 

1:59 
0.1 

8:22 
4.4 

14:16      20K)0 
L6         4.5 

S 

16 

0:44       6:24 
1.5        6.0 

12:64      19:82 
-0.8         5.2 

.Tu 

16 

1:46 
0.6 

7:46 
4.7 

14:00 
0.6 

20:09 
4.9 

F 

16 

2:46 
0.4 

9:17 
3.8 

15:00      20:39 
2.1         4.2 

§ 

17 

137       7:10 
1.4        4.7 

13:37      ^iO:10 
-0.3         5.0 

1^^' 

17 

2:28 
0.6 

8:87 
4.2. 

14:43 
1.3 

20:44 
4.6 

i 

S 

17 

8:42 
0.8 

10:35 
3.4 

15:56      21:25 
2.7         3.8 

E    M 

18 

2:14       7:59 
1.8        4.4 

14:22      20:49 
0.8         4.8 

:j)jTh  18 

3.-20 
0.7 

9:38 
8.7 

16:29 
1.9 

21:24 
4.3 

s 

18 

4:55 
LI 

12:32 
3.8 

17:20      22:50 
2.7         8.5  , 

Tu  19 

1 

8K)5       8:66 
1.2        4.0 

15:12      21:30 
LO         4.6 

'  F  '  19 

4:22 
0.9 

11:05 
8.3 

16:28 
2.5 

22:15 
4.1 

M 

19 

6:18 
1.2 

14:17 
3.5 

19:07    .    .    .  ' 
2.7    ..    . 

I    W  20 

4KX)     10:02 
1.2        8.6 

16.*04      22:17 
1.7         4.3 

S    20 

5:39 
1.0 

13:17 
3.3 

17:42 
2.7 

23:32 
3.8 

Tu  20 

0:46 
3.4 

7:40 
LI 

16m      20:29  ' 
3.8         2.5 

Thi21 

5:06     11«7 
1.1        8.3 

n.-O?      28:13 
2.8         4.2 

s    S    21 

7:02 
0.8 

14:52 
3.6 

19:20 
2.7 

W  21 

2:14 
3.6 

8:40 
0.9 

15:42      21:16 
4.1         2.1 

F  122 

6:20     18:86 
0.9        3.4 

18:24    .    .    . 
2.6    ..    . 

M   22 

IrOC 
3.8 

8:16 
0.6 

15:46 
8.9 

20:42 
2.7 

Th  22 

3:10 
4.0 

9:27 
0.7 

16:07      21:52  ■ 
4.3         1.7; 

S    23 

0:22       7:86 
4.1         0.5 

15KM      19:44 
3.7         2.7 

Tu23 

1  . 

2:21 
4.0 

9:12 
0.8 

16:22 
4.2 

21:82 
2.4 

A  i  F    23 

3:54 
4.3 

10:07 
0.6 

16:30      22:25  ' 
4.5         1.2 

1       S 

24 

132       8:36 
4.1        0.1 

16:00      20:49 
4.0         2.7 

W|24 

3:18 
4.2 

9:54 
0.0 

16:50 
4.4 

22:13 
2.1 

S    24 

4:29 
4.5 

10:41 
0.5 

16:54      22:55 
4. 7         0. 9 

s    M 

25 

2:31       9:80 
4.2     —0.2 

16:44      21:44 
4.3         2.7 

Th  25 

4:02 
4.4 

10:30 
-0.1 

17:15 
4.6 

22:48 
L7 

2,^^ 

5:02 
4.7 

11:10 
0.5 

17:17      23:24 
4.8         0.6 

Tu 

26 

322     10:12 
4.4     —0.4 

17:17      22:l/i 
4.5         2.3 

C    F    26 

4:40 
4.6 

11:00 
--0.1 

17:35 
4.6 

23:20 
L4 

m'26 

5:31 

4.8 

11:41 
0.6 

17:42      28:54  ! 
4.8         0.4 

;C 

W 

27 

4:06     10:47 
4.6     -0.5 

17:44      23:04 
4.6         2.1 

A    S    27 

6:14 
4.7 

11:32 
0.0 

17:55 
4.8 

23:60 
1.1 

Tu  27 

6:00 
4.9 

12:09 
0.7 

18:06    ... 

4.8    ...  ! 

Th 

28 

4:47      11:24 
4.6     -0.5 

18:09      23:40 
4.7          1.8 

,  S  :28 

1 

6:47 
4.7 

12:02 
0.1 

18:18 
4.9 

\V :  28 

1 

0:24 
0.2 

6:34 

4.8 

12:40      18:30 
LO         4.7 

F 

29 

5:26     11:62 
,          4.6     -0.4 

18:32    .     .     . 
4.7    ..     . 

E   M;29 

1      i 

0:21 
LO 

6:16 
4.6 

12:34 
0.3 

18:41 
4.9 

Th  29 

1      1 

0:54 
0.2 

7:10 
4.7 

13:14      18:58 
1.3         4.6  1 

.    Is 

1 

30 

0:13       6:67 
1.7        4.5 

12:24      18:56 
—0.8         4.8 

|Tu  30 

0:52 

0.8 

6:47 
4.6 

13:02 
0.6 

19:07 
4.9 

F;30 

1 

1:30 
0.2 

7:50 
4.4 

13:52      19:30 
1.7         4.4 

31 

0:48       6.-29 
1          1.5        4.4 

12:55      19:20 
0.0         4.8 

\\y  31 

;     1 

1:22 
0.7 

7:21 
4.4 

13:33 
1.0 

19:33 
4-7 

1        The  tic 
>  aeompaii; 

from  Mean 
,  2.7  feet  be 

minus  (— ) 

ies  are  placed  in  the  order  of  occurrence,  wi 
•on  of  consecutive  height.<» will  Indicate  whel 

Lower  Low  Water,  which  is  approximately  t 
low  mean  sea  level.     To  find  the  depth  of  v 

sign  is  before  the  height,  in  which  case  sul 

th  their  times  on  the  first  line  and  heights  c 
her  it  is  high  or  low  water.    The  helffnts,  ii 
he  datum  of  soundings  on  the  Admiralty  Chu 
'ater,  add  the  tabular  height  to  the  soundin 
>tract  it. 

)n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
irts  for  this  region,  and  which  is 
gs  given  on  the  chart,  unle&s  a 

ThetlE 
(a.  m.),  al 

ae  used  is  Ckwrnopolitan  Standard,  135th  meri 
greater  are  in  the  afternoon  (p.  m.)  and  wh 

dian  E.:  0>»  is  midnight,  12«»  is  noon;  all  hours 
en  diminished  by  12  give  the  times  after  noot 

lemthan  12  are  in  the  forenoon 
i:  for  instance,  15:47  is3:47p.  m. 

#,  iiev 
.  ec^uator:  A 

1 

/  moon:  }),  1st  quar.;  Q,  full  moon;  C.  ^ 
I,  P,  moon  in  apogee  or  perigee. 

quar.:  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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" 

APRIL. 

• 

_     -    — 

- 

of- 
|Mo. 

MAY. 

Time  and  Hel«ht  of  High  and 
Low  Water. 

JUNE.                            1 

Time  and  Helffhtof  High  and  ' 
Low  Water.               ^ 

^ 

Day of— 
W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

a  w. 
1  s 

1 

Day  of— 

W.  Mo. 

\V     1 

^;7|T 

0:26 

8.7 

8:20 
-0.5 

12:47 
9.4 

20:42 
-0.7 

'7 

0:40 
9.5 

8:42 
—0.7 

18:17 

8.5 

20:52 
—0.1 

1:86 
9.7 

9:50 
—0.6 

14:10 
7.8 

21:43  1 

0.8 

|S|    2 

1:06 
9.2 

9:01 
-0.8 

13:28 
9.3 

21:20 
—0.6 

,M     2 

1:17 
9.7 

9:25 
—0.9 

13:47 
8.2 

21:80 
0.1 

Th 

2 

2:15 
9.5 

10:80 
-0.4 

7.0 

22:22 

L2  , 

1  S     3 

1      I 

1:46 
9.5 

9:42 
-0.9 

14:08 
8.9 

21:57 
-0.4 

,Tu    3 

1:57 
9.5 

10:05 
—0.7 

14:27 
7.8 

22:07 
0.6 

F 

3 

2:54 
9.0 

11:12 
-0.1 

15:83 
6.7 

28HM' 
L4 

|M,    4 

2:28 
9.4 

10:21 
-0.7 

14:48 
B.4 

22:33 
0.2 

^ ,  W     4 

2:85 
9.4 

10:30 
-0.3 

15:10 
7.2 

22:45 
0.9 

S 

4 

3:84 
8.5 

11:55 
0.3 

16.'20 
6.3 

23:51  ' 
L9I 

Tu;   5 

1 

8:00 
9.2 

11:05 
—0.3 

15:30 
7.7 

23:14 
0.6 

Th!    5 

8:15 

8.8 

11:31 
0.1 

16:55 
6.6 

28:27 

1.5 

A 

% 

5 

4:18 
7.7 

12:42 
0.8 

17:10 
5.8 

s 

W     6 

8:40 

8.6 

11:50 
0.3 

16:15 
6.9 

23:56 
1.3 

>!   6 

8:58 

8.2 

12:20 
0.6 

16:44 
6.0 

(C 

M 

6 

0:44 
2.2 

5:10 
7.0 

13:82 
L2 

18K)0. 
5.8 

'Th'   7 

4:26 
7.9 

12:42 
0.9 

17:07 
6.1 

C'si    7 
1      1 

0:17 
1.9 

4:47 
7.4 

13:12 
LI 

17:42 
5.5 

E 

Tu 

7 

1:47 
2.6 

6:10 
6.4 

14:26 
1.5 

19«7! 
5.8 

C    F'    8 

1 

0:46 
1.9 

6:20 
7.2 

13:42 
1.5 

18:10 
5.4 

^  S|    8 

1:17 
2.4 

5:46 
6.7 

14:15 
1.6 

18:50 
5.8 

W 

8 

2:57 
2.7 

7:16 
6.1 

15:25 
1.7 

20:10  1 
6.1 

S'    9 

1 

1:49 
2.4 

6:25 
6.5 

14:55 
1.8 

19:30 
5.1 

A    ^i     9 

2:80 
2.7 

6:55 
6.2, 

15:22 
1.7 

20:00 
5.5 

Th 

9 

4HK- 
2.8 

8:22 
6.2 

16:20 
1.7 

21Kr7  ,' 
6.8 

S|10 

3:10 
2.7 

7:41 
6.2 

16:12 
1.8 

20:50 
5.4 

,TulO 

8:49 
2.8 

8:10 
6.2 

16:23 
L7 

21:05 
6.1 

F 

10 

6:07 
2.8 

9:22 
6.5 

17:16 
1.6 

21:57  i 
7.6  1 

A  Mill 

1 

4:32 

2.7 

8:59 
6.5 

17:17 
L5 

21:.-2 
5.9 

K.WJll 

4:57 
2.5 

9:16 
6.5 

17:22 
L4 

21:.% 
6.9 

S 

11 

6K)2 
L7 

10:17 
6.9 

18K)5 
1.4 

22-42 

8.4  , 

Tu 

12 

5:39 
2.1 

10:00 
7.0 

18:18 
1.0 

22:40 
6.7 

Th  12 

6:52 
1.9 

10:10 
6.9 

18:04 
LI 

22:38 
7.5 

H    12 

6:49 
LO 

11:07 
7.4 

18:50 
1.2 

23:25 
9.0  , 

W 

1 

13 

6:30 
L6 

10:50 

7.5 

18:50 
0.6 

28:20 

7.3 

F   13 

6:37 
1.4 

10:56 
7.5 

18:47 
0.9 
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noon  (a.  m.) ,  all  greater  arc  in  the  afternoon 
r  p.  m. 

V  moon;  }).  1st  quar.;  Q,  full  moon;  (£,  3d 
,  P,  moon  in  apogee  or  perigee. 

mes  on  the  first  line  a 
ligh  or  low  water.    Th 
tum  of  soundings  on  l 
Iter,  add  the  tabular  h 
ract  It. 

nl21o30'E.;  OMs  mid 
id  when  diminished  b^ 

moon  on  the  equator; 

nd 

eh 

the 

eig 

N, 

heights  0 
el^ts,  li 
Admiral 
ht  to  the 

tit.  12»«  is 
give  the 

S,  moon 

n  the  second  line  of  each  day* 
1  feet  and  tenths,  are  reckoned 
ty  Chartfl  for  this  region,  and 
soundings  given  on  the  chart, 

noon:  all  hours  less  than  12  are 
times  after  noon;  for  instance, 

farthest  north  or  south  of  the 
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SHANGHAI  (Wusvmg  Inner  Bar),  CHINA,  1904. 


OCTOBER. 

NOVEMBER. 

~ 

- 

- 

DECEMBER. 

(hand 

S 

Day  of— 

Time  and  Height  of  High  and 
Lowwater. 

S 

Day of- 

Time  and  Height  of  High  and 
Low  Water. 

""7 

Dayof- 

Time  and  Height  of  Hi| 
Lowwater. 

W. 

Yo. 

W. 

Mo. 

S  w. 

Mo. 

s 

1 

3:51 
7.1 

11:39 
.     1.6 

16:09 
7.7 

.    .     . 

<L 

Tu 

1 

1:00 
1.0 

5:28 
5.9 

18:07 
2.3 

17:89 
7.1 

1 

Th 

1 

1:44 
0.9 

6:17 
6.0 

14:00 
2.2 

18^27 
6.9 

N 

S  1    2 

0:20 
1.3 

4:42 
6.3 

12:27 
2.1 

17:00 
7.1 

W 

2 

2:11 
1.2 

6:48 
5.6 

14:25 
2.5 

18:55 
6.8 

E    F 

2 

2:49 
1.2 

7*5 
6.2 

15:18 
2.2 

19:42 
6.7 

M 

3 

1:19 
1.5 

5:43 
5.6 

13:29 
2.5 

18K)6 
6.8 

Th 

1 

3 

8:23 
1.3 

8KX) 
5.9 

16:48 
2.4 

20:13 
6.9 

p   S 

3 

3:63 
1.3 

8:88 
6.8 

16:81 
1.9 

»:57 
6.9 

Tu 

4 

2:34 
1.7 

7:05 
5.3 

14:48 
2.7 

19:25 
6.6 

F 

4 

4:32 
1.2 

9:08 
6.6 

17K)0 
1.9 

21:26 
7.8 

s 

4 

4:64 
1.2 

9:83 
7.5 

17:36 
1.3 

22:00 
7.2 

W 

5 

3:54 
1.6 

8:29 
6.7 

16:12 
2.5 

20:48 
7.1 

£ 
P 

S 

5 

5:30 
0.8 

lOKK 
7.4 

18:00 
1.1 

22:25 
7.9 

M 

5 

6:61 
0.9 

10:25 
8.3 

18:81 
0.6 

22:55 
7.6 

Th 

6 

5:05 
1.2 

9:39 
6.4 

17:22 
2.0 

21:50 

7.8 

s 

6 

6:22 
0.4 

10:51 
8.4 

18:50 
0.4 

28:16 

8.8 

Tu'   6 

6:41 
0.6 

11:14 
9.0 

19:22 
0.0 

28:44 

7.6 

F 

7 

6:01 
0.6 

10:35 
7.3 

18:21 
1.1 

22:48 
8.4 

• 

M 

7 

7:09 
0.2 

11:86 
9.1 

19:86 
-0.2 

•  \V     7 

7:25 
0.6 

11:57 
9.6 

20K)9 
-0.4 

p 

£ 

S 

8 

6:50 
0.1 

11:20 

8.0 

19:10 
0.3 

28:37 
9.1 

Tu 

8 

o.-oo 

8.5 

7:51 
-0.1 

12:16 
9.6 

20:20 
-0.6 

s  Th 

8 

0:28 
7.6 

8:08 
0.4 

12:88 
9.9 

20:50 
—0.8 

• 

H 

9 

7:83 
-0.3 

12:00 

8.8 

19:55 
-0.2 

W 

9 

0:45 

8.5 

8:28 
0.0 

12:55 
9.9 

21K>5 
-0.8 

F 

9 

1:10 
7.5 

8:47 
0.6 

18:18 
9,9 

21:33  , 
-0.8  1 

M 

10 

0:22 
9.3 

8:17 
—0.5 

12:42 
9.4 

20:40 
—0.6 

Th 

10 

1:27 
8.3 

9:08 
0.1 

13:35 
10.0 

21:45 
—0.8 

'  s 

10 

1:82 
7.4 

937 
0.6 

13:28 
9.8 

22:14 

-0.7 

Tu 

11 

1:06 
9.8 

8:56 
-0.5 

13:21 
9.7 

21:17 
-0.9 

s 

F 

11 

2:08 
7.9 

9:46 
0.4 

14:16 
9.8 

22:29 

— o.e 

Sll 

2:32 
7.2 

10:07 
0.9 

14:38 
9.4 

22:54 
—0.4 

W 

12 

1:46 
9.0 

9:34 
—0.3 

14:00 
9.7 

22:00 
-0.8 

S 

12 

2:60 
7.3 

10:25 
0.9 

9.2 

28:11 
—0.2 

M 

u 

3:15 
6.8 

10:47 
1.2 

15:17 
8.8 

28:36 
0.0 

Th 

13 

2:27 
8.5 

10:11 
0.1 

14:38 
9.5 

22:44 
—0.4 

S 

13 

3:34 
6.8 

11:07 
1.3 

16:40 

8.6 

|Tu  13 

4:00 
6.6 

11:80 
1.5 

16K)0 
8.1 

:  :  :' 

F 

14 

3:10 
7.8 

10:50 
0.6 

15:20 

8.9 

28:80 
0.0 

M 

14 

0:00 
0.3 

4:25 
6.2 

11:56 
2.0 

16:27 
7.7 

:W   14 

1 

OtTO 
0.6 

4:50 
6.1 

12:24 
2.0 

16:50' 
7.3  ' 

S 

S 

16 

3:55 
6.9 

11:34 
1.2 

16:05 
8.2 

:  :  : 

H  Tu 

16 

0:53 
0.8 

5:22 
5.6 

12:56 
2.2 

17:25 
6.9 

I 

Th|l5 

1:10 
1.0 

5:42 
6.9 

13.-22 
2.4 

17:46' 
6.5 

D 

H 

16 

0.-22 
0.7 

4:48 
6.2 

12:25 
1.8 

17:00 
7.4 

W 

16 

1:64 
1.3 

6:29 
5.8 

14:07 
2.6 

18:82 
6.2 

E 

fIi6 

2.-02 
1.4 

6:42 
6.8 

14:82 
2.7 

18:60 
5.9 

M 

17 

1:22 
1.2 

5:50 
5.4 

18:28 
2.2 

18:02 
6.7 

A|Th 

17 

8:00 
1.6 

7:40 
5.4 

15.-27 
2.7 

19:47 
6.0 

8  ,17 

8:00 
1.7 

7:47 
6.1 

16:44 
2.8 

19:57 
5.8 

Tu 

18 

2:34 
1.6 

7:10 
5.0 

14:27 
2.8 

19:20 
6.2 

Ei  F 

18 

4:02 
1.7 

8:47 
6.0 

16:40 
2.5 

20:57 
6.2 

S  '18 

4:00 
1.9 

8:47 
6.6 

16:60 
2.6 

21  .-02 
6.0 

W 

19 

3:48 

1.7 

8:30 
5.2 

16:12 
2.6 

20:36 
6.8 

'  s 

19 

4:69 
1.5 

9:40 
6.7 

17:87 
2.0 

21:53 
6.6 

M   19 

4:66 
1.9 

9:40 
7.2 

17:47 
1.8 

22:00 
6.5 

A 

Th 

20 

4:57 
1.5 

9:33 
6.0 

17:20 
2.1 

21:41 
6.7 

is 

20 

5:47 
1.2 

10:22 
7.6 

18:26 
1.4 

22:40 
7.1 

Tu:20 

1 

5:60 
1.6 

10:28 
8.0 

18:86 
1.2 

22:52 
6.9 

F 

21 

5:49 
1.0 

10:22 
6.5 

18:14 
1.5 

22:86 
7.2 

M 

21 

6:30 
1.0 

11.-02 

8.2 

19:05 
0.9 

28:24 

7.4 

W '  21 

6:35 
1.4 

11:11 

8,7 

19:20 
0.6 

28:38 

7.2 

B 

S 

22 

6:31 
0.7 

11:00 
7.3 

18:57 
1.1 

28:18 
7.7 

Tu 

22 

7:09 
1.0 

11:40 

8,7 

19:42 
0.5 

;Th  22 

7:18 
1.2 

11:62 
9.2 

20KK2 
0.1 

.     .    . 

s 

23 

7:12 
0.5 

11:40 
7.9 

19:35 
0.7 

23:55 
8.1 

G  W 

23 

0:02 

7.8 

7:46 
0.9 

12:15 
9.3 

20:20 
0.2 

O   F    23 

0:20 
7.6 

7:57 
1.0 

12:80 
9.7 

20:43 
—0.8  ' 

O 

M 

24 

7:46 
0.4 

12:12 
8.6 

20:10 
0.3 

:  :  : 

|Th 

24 

0:40 
7.9 

8:20 
0.9 

12:50 
9.7 

20:52 
0.0 

S    24 

1KJ2 
7.6 

8:38 
1.0 

13:08 
10.0 

21.-23 
—0.5 

Tu 

25 

0:28 
8.3 

8:17 
0.4 

12:43 
9.0 

20:40 
0.2 

F 

25 

1:18 
8.0 

8:56 
1.0 

13:25 
9.8 

21:37 
-0.2 

S    25 

1:42 
7.7 

9:16 
LO 

13:40 
9.9 

22K>5 
—0.6 

W 

26 

1:02 
8.4 

8:48 
0.6 

13:15 
9.3 

21:14 
0.2 

Nj   S 

26 

1:57 

7.8 

9.-32 
1.1 

14:02 
9.7 

22:17 
-0.2 

M   26 

2:26 
7.6 

10:00 
1.0 

14:80 
9.8 

22:47  1 

-0.5 

Th 

27 

1:87 
8.3 

9:20 
0.9 

13:47 
9.5 

21:60 
0.2 

1  ^ 

27 

2:38 
7.5 

10:12 
1.2 

14:48 
9.0 

28:00 
—0.1 

Tu,  27 

3:10 
7.3 

10:44 
1.0 

16:15 
9.8 

23:33  1 
—0.3 

F 

28 

2:14 
8.0 

9:54 
1.1 

14:22 
9.3 

22:30 
0.4 

,M 

28 

3:24 

7.1 

10:66 
1.6 

15:28 
8.8 

23:60 
0.2 

P 

W  28 

3:57 
7.1 

ntS2 
1.2 

16.-02 
8.6 

N|  S 

29 

2:52 
7.6 

10:31 
1.3 

15K)0 
8.9 

28:14 
0.6 

Tu 

29 

4:14 
6.7 

11:47 

1.8 

16.-20 

8.1 

£ 

Th  29 

0:21 
0.1 

4:48 

9.8 

12:80 

1.4 

16:57 

7.8 

1  ^ 

30 

3:36 
7.0 

11:14 
1.6 

15:45 
8.3 

.    .    . 

C 

W 

30 

0:48 
0.5 

6:12 
6.2 

12:48 
2.0 

17:19 
7.6 

F   30 

1:14 
0.6 

6:48 
6.6 

18:38 
1.7 

17:59 
7.0 

IM 
1 

31 

0:02 
0.7 

4:26      12:04 
6.4         2.0 

iced  In  the  ord< 
secutive  height 
^w  Water,  wh 
5W  mean  sea  le 
dgn  is  before  tl 
)  Shanghai  Me 
(a.  m  ),  all  grt 
p.  m. 

16:86 
7.6 

th  their  times  on  the  lin 
ther  it  is  high  or  low  wa 
ly  the  datum  of  soundli 
;pth  of  water,  add  the  ta 
case  subtract  it. 
the  meridian  121°  80'  £.; 
moon  (p.  m.)  and  when 

«    31 

2:10       6:47 
0.9         6.6 

m  the  second  Iin< 
1  feet  and  tenths, 
ty  Charts  for  thi 
soundings  given 

is  noon;  all  houi 
fire  the  times  af 

14:44 
2.1 

19:09 
6.4 

Th 
acomi 
from  3 
which 
unless 

Th 
are  in 
instan 

etid 

)aris 

tfear 

is  4. 

am 

etii 

the 

ce,l 

les  are  pla 
on  of  com 
I  Ix)wer  I 
0  feet  bel( 
Inus  (— )  i 
DC  used  ii 
Forenoon 
5:47i8  3:4i 

iT  of  occurrenc 
s  will  indicate 
ich  is  approzii 
vel.    To  find  tl 
le  height,  in  w 
an  Local  Civil 
ater  are  in  the 

B,  Wl 

whe 
iiate 
ied« 
hich 
for 
afte 

It  line  and  heights  c 
ter.    The  heights,  li 
ogs  on  the  Admira 
bular  height  to  the 

Oi>  is  midnight,  12*' 
diminished  by  12  j 

5  of  each  day;  ' 
are  reckoned 
a  re^on,  and 
on  the  chart. 

•s  less  than  12 
ter  noon;  for  , 

equator;  A 

r  moon;  3),  Ist  quar.;  O,  fu"  moon;  (£,  3d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  E 

moon  on  the  equator;  N,  8,  moor 

I  farthest  north  or  south  of  the 

AMOY  (Inner  Harbor),  CHINA,  1904. 
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" 

JANUARY. 

t  of  High  and 
ater. 

FEBR 
Time  an 

5:27 
-0.8 

UARY. 

1  Height  of  High  and 
Low  Water. 

MARCH.                                 1 

d 

Dayof^ 

Time  and  Heifrti 
LowW 

S 

Day  of— 

P 

Day  of— 

Time  and  Height  of  High  and 
LowVater. 

s 

W.  Mo. 

W. 

Mo. 

1 

W. 

Mo. 

F 

1 

4.-06 
0.6 

10:88 
18.6 

16:87 
2.6 

22:44 
18.7 

M 

11:54 
14.7 

18KX) 
1.5 

Tu 

1 

5:07 
-0.2 

11:82 

14.5 

17:40 
1.1 

23:48 
14.9 

N 

S 

2 

4:67 
-0.6 

11:25 
14.4 

17S» 
2.1 

28:82 
14.2 

9 

Tu 

2 

0:03 

14.8 

6:17 
-1.5 

12:41 
15.5 

18:46 
0.7 

o 

W 

2 

5:59 
-0.9 

12:20 
15.3 

18:28 
0.2 

:  :  : 

O*  § 

3 

5:48 
—1.1 

12:14 
15.1 

18:17 
1.5 

W 

3 

0:51 
15.3 

7:08 

—1.8 

1325 
16.0 

19:82 
0.1 

E 

Th 

3 

0:87 
15.6 

6:47 
-1.3 

18:04 
16.0 

19:10 
-0.7  , 

PM 

4 

0:20 
14.7- 

6:84 
— L8 

13:00 
15.7 

19H)2 
1.0 

Th 

4 

1:40 
15.7 

7:50 
—1.8 

14:07 
16.2 

20:15 
—0.3 

F 

4 

128 
16.1 

732 
-1.4 

18:47 
16.3 

19:54  i 

—1.2  1 

!tu 

5 

16.0 

7:19 
-2.0 

18:48 
16.0 

19:47 
0.7 

E 

F 

5 

2:24 
15.7 

8:86 
-1.5 

14:50 
16.2 

21 KW 
-0.5 

H  1   5 

2:07 
16.2 

8:16 
— L2 

14:28 
16.2 

20:88 
—1.2 

1 

6 

l:riO 
16.1 

-1.9 

1427 
16.1 

20:82 
0.5 

S 

6 

8:10 
15.5 

9:20 
-0.8 

15:83 

16.8 

21:46 
-0.4 

S      6 

2:50 
16.1 

9.-00 
-0.7 

15:09 
15.7 

21:20 
-LO, 

Th    7 

1 

2:87 
16.0 

8:52 
-1.5 

15:12 
15.9 

21:19 
0.4 

s 

7 

3:57 
15.1 

10H)7 
-0.1 

16:17 
15.0 

22:82 
-0.1 

'M'    7 
1 

3:88 
15.4 

9:42 
0.2 

16:51 
15.0 

22KX5 
•—0.5 

E .'  F      8 

8:26 
14.7 

9:40 
—0.7 

15:57 
15.5 

22:09 
0.5 

^ 

M 

8 

4:45 
14.3 

10:55 
1.0 

17K)7 
14.3 

2B22 
0.4 

Tul    8 

'      1 

4:19 
14.6 

10:27 
1.2 

16:36 
14.1 

22:50 
-0.8 

'  S      9 

4:17 
14.8 

10:88 
0.2 

16:46 
14.9 

28:00 
0.7 

Tu    9 

5:40 
18.6 

11:47 
2.1 

18:00 
18.5 

C'W!   9 

1 

5:10 
18.7 

11:15 
2.8 

17:25 
13.2 

28:44 
1.0 

C    S    10 

5:10 
18.8 

1121 
1.2 

17:86 

14.2 

28:52 

0.9 

W  10 

0:18 
LO 

6:40 
12.6 

12:45 
3.1 

18:57 
12.7 

«  Th 

10 

6:07 
12.7 

12:12 
8.2 

18:28 
12.4 

•M   11 

i 

6:09 
18.1 

12:19 
2.1 

18:82 
18.5 

.    .    . 

Th'll 

1:21 
1.5 

7:48 
12.0 

13:58 
3.8 

20K)0 
12.3 

F 

11 

0:45 
1.8 

7:10 
12.0 

18:21 
8.9 

1927  ' 

n.8 

Tu:i2 

0:66 
1.2 

7:15 
12.6 

13:22 
2.8 

19:82 
13.1 

S 

F    12 

2:25 
1.8 

9:00 
11.9 

IbM 
4.0 

21:07 
12.3 

8 

12 

1:49 
2.8 

822 
11.6 

14:33 
4.1 

20:89 
11.7 

Wjl3 

1:57 
-1.8 

8.-25 
12.8 

14:80 
3.8 

20:86 
12.9 

S    13 

8:80 
1.7 

10:05 
12.1 

16:12 
3.7 

22:10 
12.5 

>S 

13 

2:66 
2.5 

929 
11.8 

15:44 
3.8 

21:46 
11.0 

JTh^  14 

3K)0 
1.2 

9:32 
12.5 

15:87 
3.5 

21:87 
13.0 

S|14 

4:26 
1.4 

11:00 

12.6 

17:09 

2.8 

28:07 
13.0 

A 

M 

14 

3:57 
2.3 

1028 
12.4 

16:40 
8.1 

22:45 
12.5  ' 

s  F  ;i6 

1 

8:57 
0.9 

10:83 
12.7 

16:88 
8.3 

22:86 
13.3 

M   15 

5:18 
1.0 

11:46 
18.2 

17:56 
2.6 

28:55 
13.4 

Tu 

16 

4:52 
1.8 

11:15 
18.0 

1727 
2.3 

28:34; 
13.2  1 

s 

16 

4:62 
0.5 

11:26 
18.2 

17:62 
2.9 

28:27 
13.6 

a'Tu  16 

6:04 
0.5 

12:27 
13.8 

18:35 
2.0 

W 

16 

5:42 
1.2 

11:57 
13.7 

18H)7 
1.6 

•  s 

17 

5:89 
0.2 

12:11 
13.6 

6:17 
2.5 

Wil7 

0:87 
13.7 

6:46 
0.3 

13:08 
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0.9 
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0.5 
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0.5 

Tu  19 
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19:82 
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F    19 
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14.1 

7:59 
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0.8 
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0.6 
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0.3 
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14.7 

20:27 
-0.1 

Th  21 
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18.7 
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0.0 

14:88 
14.7 

'20:43 
1.5 
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21 

8:04 
14.8 

9:08 
0.6 

15:-21 
14.5 

21:83 
0.5 

M   21 

2:89 
15.0 

8:44 
0.5 

14:52 
14.5 

21.-04 
-0.2 

F    22 

'      1 

2:45 
18.5 

8:67 
0.4 

15:18 
14.6 
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1.4 

M 

22 

3:42 
14.1 

9:46 
1.0 

16:00 
14.0 

22:15 
0.7 

Tu 

22 

3:17 
14.9 

922 
0.9 

15:30 
14.1 

21:44 
0.0 

fi    8  .23 

i 

8:25 
13.8 

9:85 
0.8 

15:50 
14.8 

22:00 
L3 

Tu 

23 

4:28 

13.8 

10:80 
1.6 

16:42 
18.6 
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0.9 

W 

23 
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14.5 
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1.5 

16:10 
14.6 
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0.4 
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L4 
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13.9 

22:44 
1.3 

D 
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5:13 
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4:50 
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16:56 
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Th 

26 

6:12 
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18:27 
12.5 
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25 
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17:58 
12.4 

D 
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5:48 
12.7 
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2.6 
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12.9 

N 

F 
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12.5 
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3.6 
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12.2 
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8.4 
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1.6 
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12.3 
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19:04 
12.5 

S 

27 
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1.5 
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12.5 
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3.6 

20:45 
12.4 

S    27 
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1.6 
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12.6 

14:12 
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12.9 

15:47 
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12.9 
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0.8 
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E 
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0.5 
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0.6 
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8 

31 
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0.0 
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APRIL. 

TLme  Atid  Height  lyt  BJgh  tknd 
Low  Wnter. 

BfAY. 

U  of  High  and 

JUNE. 

1 

D^yof- 

i 

Dayof- 

Time  luid  HeSf  1 
Low  V 

X 

Dflfof^ 

1 

TlmeajidEdxhtorHl 
Low  water. 

^hand' 

W* 

Mo. 

W.  M(K 

W. 

Mo,| 

F 

1 

0:17 
15.6 

6:29 
-0.6 

12:41 
15.7 

18:48 
—LI 

s 

1 

0:48 
16.8 

6:61 
0.8 

12:56 
15.4 

19K>4 
— L7 

W 

'     i 
1 

I'M 
15.1 

7:62     18:68 
L5       14.8 

20K)7 
-0.9 

S 

2 

1:02 
16.2 

7:13 
-0.7 

18.-22 
15.9 

19:31 
-L5 

M 

2 

126 
16.9 

7«2 
0.6 

.18:86 
15.2 

19:47 
—1.6 

Th 

'i 

2:80 
14.9 

8-.83      14:36 
L8       18.8 

20:49 
—0.4 

s 

3 

1:46 
16.8 

7:51 
-0.5 

15.8 

20:12 
-L6 

Tu 

3 

2:08 
15.7 

8:12 
0.8 

14:16 
14.8 

20:27 
—1.2 

F 

«l 

8:11 
14.6 

9:17      16:16 
2.1       18.2 

21:82 
0.3 

M 

4 

2:28 
16.1 

8:85 
0.0 

14:42 
16.3 

20:63 
— L3 

siw 

4 

2:60 
15.8 

8:54 
1.3 

14:56 
14.2 

21:12 
-0.6 

8 

4 

1 

8:54 
14.2 

10:00      16.-a2 
2.4       12.6 

22:16 
L2 

Tu    5 

8:12 
15.6 

9:17 
0.7 

15:28 
14.7 

21:87 
—0.6 

Th 

5 

8:88 
14.7 

9:37 
1.9 

15:40 
18.4 

21:66 
0.3 

A 

S 

51 

4:89 
18.7 

10:48      16:54 
2.7       12.0 

23:06 
1.9 

s 

W 

6 

8:55 
14.7 

10.00 
L5 

16:06 
13.8 

22:22 
0.2 

IF 

6 

4:17 
14.0 

10:24 
2.5 

16:27 
12.6 

22:45 
L2 

c 

M 

6 

1 

5:27 
18.2 

11:89     17:48 
2.8       11.7 

28:66 
2.7 

iThj   7 

4:43 
18.8 

10:47 
2.4 

16:56 
12.8 

28:12 
L2 

c  s 

7 

5:07 
18.3 

11:16 
8.1 

17:22 
1L8 

28:37 
2.1 

E 

Tu 

7 

6:17 
12.7 

12:84      18:44 
2.9       1L5 

C    F     8 

1 
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12.9 
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17:52 
12.0 

1 

8 

6:00 
12.7 

12:13 
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W 

8 
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7:11      18:83 
12.6        2.7 
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11.6 
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12.8 
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11.5 
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12.6 
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11.9 
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11.5 
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12.8 
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2.6 
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12.6 
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8:61 
2.9 
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13.3 

Tu  12 
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8.0 
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Th 
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2.9 
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5:38 
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E  Th  14 

5:10 
L9 

11:22 
18.5 

17:88 
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28:45 
13.7 
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14 

6:19 
L9 

11:25 
13.9 

17:37 
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14.8 
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14.8 
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1  F    15 
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L4 
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0.5 
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15 
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L5 

12:07 
14.2 

18:17 
—0.5 
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W 

15 

0:58 
15.8 

7K»     13:02 
L6       14.5 

19:17 
—1.6 

•    S    16 

1       1 

0:25 
14.5 

6:32 
0.8 

12:40 
14.5 
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16 

0:37 
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18:57 
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Tu 
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15.4 
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14.5 
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p 
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15.7 

8:28      14:32 
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—1.8 

M   18 

1 

1:40 
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0.7 
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14.6 
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NJW   18 

1       1 

2:00 
15.6 
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— L8 
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16.6 
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1.1 
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S 
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15.8 

10.-05      16:10 
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0.0 
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F 
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1> 

M 

20 
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N 
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L6 
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S 

21 
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0.3 

£ 

Tu 

21 
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14.2 

11:61     18:06 
1.3       18.2 
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14.4 

10:85 
2.1 
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13.0 
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0.6 

D    ^   22 
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14.8 
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0.4 
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1:10 
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7:11 
L4 

18:12 
14.6 

19:24 
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1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  7.5  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  cnart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Amov  Mean  Local  Civil,  for  the  meridian  118°  lO'  E.;  0»>  is  midnight.  12»»  is  noon:  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:47  is 3:47  p.m. 

#,  new  moon;  }),  Ist  quar.;  O.  f^H  moon:  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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AUGUST. 


i  jDayof— 


W.  Mo, 


Time  and  Height  of  High  and 
LowWater. 


p  Day  of— 
S    W.!Mo. 


SEPTEMBER. 


Time  and  Height  of  High  and 
Low  water. 
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14.1 
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1S.6 

5:87 
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0:09 
2.9 

1:08 
8.8 

2:11 
8.5 

8:12 
8.4 

4:10 
8.1 

5:05 
2.5 

5:51 
2.0 

0:88 
15.2 

1:28 
15.7 

2:07 
16.9 

2:50 
15.9 

8:86 
15.7 

4:22 
16.2 

6:10 
14.5 

6:05 
18.9 

0:51 
2.5 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  wHl  indicate  whether  it  \»  high  or  low  water.  The  heights.  In  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  7.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  ease  subtract  it. 

The  time  used  is  Amoy  Mean  Local  Civil,  for  the  meridian  118°  lO'  E.;  Oi>  Is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in 
the  forenoon  (a.m.),all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.m. 

•  #,  new  moon:  J),  1st  quar.;  O.  'ull  moon;  ([,  8d  quar.:  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee.  I 
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1:42 
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1.4 
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14.6 

8:26 
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1.0 

Th 
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—0.7 
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14.1 
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15.3 
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27 

2:53 
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9:10 
-0.9 

15:32 
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21:38 
1.0 

,Fj28 

2:03 
14.2 

8:20 
-0.7 

14:88 
16.2 

20:89 
1.3 

M   28 

1 

3:05 
18.8 

9:26 
-0.5 

16:60 
15.0 

21:53 

1.8 

p 

W 

28 

8:42 
14.0 

10«) 
—0.2 

16:19 
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1.1 
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9:00 
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16:40 
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1.0 
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18.9 

23:45 
2.1 
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11:45 
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JANUARY. 

FEBRUARY. 

Time  and  Height  of  High  and 
Low  Water. 

s 

8 
:5 

MARCH. 

tofHil 
ater. 

14:02 
0.6 

rhand 

c 

8 

Day  of— 

Time  and  Heifl[ht  of  High  and 
Low  water. 

i^ 

Day of— 

Dayof- 

Time  an 

IHeigb 
I^w  W 

9:01 
3.6 

W. 

Mo. 

W. 

Mo. 

w.  |mo. 

F 

1 

1:35 
0.1 

7:57      12:42      19:16 
2.9        L5         5.7 

M 

1 

2:58 
— LO 

0:80 
3.2 

14:10      20:82 
L6         6.2 

p 

Tu 

1 

2:30 
--0.6 

20:22 
5.9 

N 

S 

2 

2:28 

8:55     18:85      20:00 
8.0        L6        6.1 

9 

Tu 

2 

8:38 
— L2 

10:11 
3.5 

15:02      21:20 
L4         6.2 

o 

W 

2 

8:10 
—0.7 

9:38 
3.7 

14:68 
0.9 

21:11 
6.9 

0 

s 

3 

8:12 

-ai 

9:46     14:28      20:42 
8.2        1.5         6.8 

W 

3 

4:22 
—LI 

10:58 
8.6 

15:80      22:06 
L3         6.1 

k 

Th 

3 

3:52 
-0.6 

10:13 
4.3 

15:52 
0.7 

21:57 
5.6 

P  M 

4 

8:67 
—1.2 

10-.84      15.H)7      21:25 
3.8        1.6         6.8 

Th 

4 

5:00 
-0.9 

11:82 
3.9 

16:41      22:50 
L3         5.6 

F 

4 

4:30 
-0.4 

10:47 
4.5 

16:32 
0.6 

22:42 
6.2 

Tu 

6 

4:42 
—1.8 

1152      16:00      22K)7 
3.8        1.6         6.1 

£ 

F 

5 

5:41 
-0.6 

12:09 
4.0 

17:33      28:87 
L4         6.0 

S 

5 

5:08 
0.0 

11:22 
4.6 

17:22 
0.6 

23:29 
4.6 

W 

6 

6:27 
—1.8 

12.-06      16:46      22:51 
3.4        1.8         5.8 

8 

6 

6:2D 
-0.1 

12:48 
4.1 

18:29    .    .    . 
1.4    ..    . 

s 

6 

5:47 
0.6 

12:00 
4.6 

18:14 
0.6 

Th 

7 

6:10 
-0.9 

12:55      17:40      28:88 
8.5        2.0         5.2 

S 

7 
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4.3 

6:58 
0.6 

13:81      19:84 
4.2         L5 

M 

7 

0:17 
4.0 

6.-24 
LO 

12:39 
4.5 

19:11 
0.9 

E    F 

8 

6:54 
-0.4 

18:88     18:88    .    .    . 
3.6        2.1    ..    . 

(C 

M 

8 

1:10 
3.5 

7:42 
LI 

14:22      20:45 
4.2         L6 

Tu 

8 

1:08 
3.2 

7:00 
L5 
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4.4 

20:14 
LI 

S 

9 

0:26 
4.6 

7:85     14:26      19:50 
0.2        8.7         2.1 

Tu 

9 

2:26 
2.8 

8:23 
L6 

15:17      22:10 
4.2         L6 

<C 

W 

9 

2:27 
2.6 

7:37 
L9 
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4.3 

21:30 
L2 

<l    S 

10 

1:18 
8.8 

8:17      15:18      21K)6 
0.7        4.0         2.1 

,w 

10 

4:24 
2.6 

9:07 
2.0 

16:19      23:48 
4.8         L3 

8 

Th 

10 

4:28 
2.6 

8:22 
2.1 

15:11 
4.2 

23:00 
L2 

M 

11 
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3.0 

9:06     16:13      22:85 
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Th 

1 

11 

6:27 
2.6 

10:00 
2.2 

17:20    .    .    . 
4.5    ..    . 

F 

11 

6:40 
2.6 

9:30 
2.3 

16:81 
4.2 

.    .    . 

Tu 

12 

4.-27 
2.6 

9:58      17:08    .    .    . 
1.6        4.4    ..    . 

s 

F 

12 

0:57 
1.0 

7:52 
2.7 

11:04      18:18 
2.8         4.7 

S    12 

0:12 
1.0 

7:40 
2.7 

10:47 
2.8 

17:40 
4.2 

w 

13 

0:00 
1.4 

6:15      10:45      17:54 
2.6        1.8         4.7 

S 

13 

1:44 
0.7 

8:37 
2.7 

12:04      18:57 
2.2         4.9 

S 

13 

1:02 
0.8 

8:16 
2.7 

11  Al 
2.4 

18:36 
4.3 

Th 

U 

1:10 
1.0 

7:33     11:38      18:37 
2.6        2.0         5.0 

§ 

14 

2:17 
0.3 

9:07 
2,7 

12:55      19:36 
2.2         5.1 

A 

M 

14 

1:38 
0.6 

8:36 
2.9 

12:52 
2.8 

19:18 
4.6 

s    F 

15 

1:57 
0.6 

8:82      12:22      19:16 
2.7        2.0         5.3 

M 

15 

2:47 
0.1 

9:30 

2.8 

13:42      20:11 
2.0         5.2 

Tu 

15 

2:06 
0.4 

8:54 
8.3 

13:40 
2.0 

19:58 
4.6 

S 

16 

2:84 
0.1 

9:14     13:10      19:61 
2.7        2.0         5.5 

A 

• 

Tu 

16 

3:13 
-0.1 

9:52 
3.1 

14:28      20:42 
L9         5.3 

W 

16 

2:37 
0.3 

9:12 
3.6 

1421 
L6 

20:32 

4.8 

•    8    17 

8K» 
-0.2 

9:49      13:52      20:24 
2.7        2.0         5.6 

W 

17 

3:42 
—0.2 
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15:07      21:16 
1.7         5.3 

f 

Th 

17 

3:06 
0.2 

9:27 
4.0 
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L3 

21:05 

•    4.8 

M 

18 

8:40 
-0,4 

10:20      14:86      20:58 
2,7         2.0         5.6 

Th 

18 

4:11 
—0.2 

10:85 
3.6 

15:47      21:47 
L6         5.1 

F 

18 

3:35 
0.2 

9:48 
4.2 

15:38 
LO 

21:37 

4.6 

Tu 

19 

4:13 
-0.5 

10:60      15:17      21:28 
2.8         2.0         5.5 

E    F 

19 

4:41 
-0.1 

10:56 
3.9 

1628      22:20 
L4         4.8 

S 

19 

4:05 
0.4 

10:10 
4.5 

16:17 
0.8 

22:15 
4.6 

A   W 

20 

4:44 
-0.6 

11:22      15:68      22:00 
3.0         1.9         5.4 

■  S 

20 

5:11 
0.1 

11:22 
4.1 

17:12      22:57 
L3         4.5 

s 

20 

4:37- 
0.7 
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4.4 

17:00 
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Th 

21 
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is 

1 

21 
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0.4 
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4.8 

18:00      23:37 
L8         4.1 

M 

21 

6K>7 
LO 

11:07 
4,7 

17:40 
0.6 

23:30 
3.8 

F 

22 

6:50 
—0.2 

12:14      17:26      23:10 
8.5         2.0         4.7 

M 

1 

22 

6:13 
0.8 

12:26 
4.4 

18:52    .    .    . 
1.8    ..    . 

Tu 

22 

5:36 
L3 

11:41 
4.8 

18:29 
0.6 

E     S 

23 

6:22 
0.1 

12:47      18:18      28:60 
3.7         2.1         4.2 

i^" 

23 

0:20 
3.6 

6:52 
LI 

13:07      19:52 
4.5         L3 

W 

23 

0:14 
8.3 

6:10 
L6 

12:16 
4.9 

19:30 
0.6  1 

s 

24 

6A5 
0.4 

18.-25      19:19    .    .    . 
3.9         2.0    .     .    . 

D   W 

24 

1:10 
8.0 

7:30 
L4 

13:53      21:06 
4.6         1.3 

N 

Th 

24 

1:07 
2.6 

6:46 
2.0 

13:03 

4.8 

20:40  : 
0.7  . 

iM 

25 

0:87 
8.7 

7'£0     14:10      20:29 
0.7         4.2         2.0 

Th 

25 

2:23 
2.6 

8:18 
L8 
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D 

F 

25 

2:30 
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7:37 
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3.2 
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26 
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2.6 
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2.1 

16:12      23:45 
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S 

26 
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9:02 
2.2 
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4.6 

23:12 
0.4 

W 

27 

2:48 
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9:10      15:57      23:05 
1.4         4.6         1.3 

S 

27 

6:32 
2.6 

10:50 
2.1 

17:25    ... 
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s 

27 
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2.7 
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4.7 
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APRIL. 


MAY. 
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Day  of— 

Time  and  Height  of  High  and, 
Low  Water. 
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Day of— 

Time  and  Height 
LowWa 

W. 

Mo. 
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Mo. 
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8:18 
0.0 

9:80 
4.9 

1538 
0.1 

21:50- 
5.1 

§ 

1 

8:15 
1.0 

9:25 
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S 

2 

8:56 
0.3 

10:04 
5.0 

16ri» 
-0.1 

22:35 
4.6 

jM     2 

1 

3:60 
1.2 

lOKX) 
5.6     - 

S 

3 

4:82 
0.7 

10:38 
5.1 

17:05 
-0.1 

28:22 

4.1 

Tu    3 

4:25 

1.5 

10:84 
5.6     - 

M 

4 

5:07 
1.1 

11:14 
5.1 

17:54 
0.0 
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0:10 
8.2 

5:00 
1.7 

Tu 

5 

0:10 
3.5 

5:42 
1.6 

11:48 
5.0 

18:47 
0.3 

Th    5 

1:08 
3.0 

5:37 
2.1 
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•1      1 

1:08 
3.0 

6:17 
2.0 

12:26 
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19:45 
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F     6 

2:25 
3.0 
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1.0 

M     9 

5:54 
3.3 
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2.6 
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10:81 
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16:50 
3.7 
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11 
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0.9 
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3.2 
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2.0 
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7:11 
4.3 
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7:38 
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4.9 
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0.7 
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16 

2:58 
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1.4 
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17 
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M 

1 

18 
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S.6 
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Tu 
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19 

'4:80 
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3.2 
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10:44 
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!w 

20 
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-0.1 

f'20 

0:50 
8.2 

5:19 
L9 

N  Th 

21 

0:25 
2.8 

5:36 
2.6 

11:42 
5.2 

19:18 
0.1 

S  '21 

1:59 
8.0 

6:08 
2.1 

F 

22 

1:30 
2.7 

6:17 

12:29 
5.0 

20:20 
0.2 

D 

S   22 

3:14 
8.0 

7:21 
2.8 

1>    S 

23 

8:10 
2.7 

7:20 
2.3 

13:26 
4.7 

21:30 
0.4 

P 

M|23 

4:19 
3.2 

8:50 
2.6 

s 

24 

4:57 
2.7 

8:55 
2.5 

14:50 
4.4 

22:37 
0.4 

E 

Tu  24 

5:10 
3.6 

10:22 
2.3 

M 

25 

5:54 
3.0 

10:30 
2.5 

16:27 
4.2 

23:87 
0,5 

IW  25 

1      1 

5:52 
8.6 

11:42 
1.6 

Tu 

26 

6:35 
3.6 

11:47 
1.9 

17:57 
4.2 

Th  26 

6:38 
4.4 

12:45 
1.0 

P 
£ 

W 

27 

0:80 
0.5 

7:10 
4.1 

12:50 
1.2 

19:04 
4.3 

F,27 

0:35 
1.2 

7:10 
4.9 

Th 

28 

1:20 
0.6 

7:43 
4.6 

18:46 
0.6 

20:00 
4.4 

S    28 

1:16 
1.3 

7:45 
5.3     - 

1  F   29 

2:00 
0.7 

8:20 
5.0 

14:35 
0.0 

20:62 
4.4 

O 

S   29 

1 

1:57 
1.3 

8:20 
5.6     - 

0|  S    30 

2:89 
0.8 

8:51 
5.3 

15:20 
-0.4 

21:42 
4.2 

M   30 

2:34 
1.4 

8:64 
6.9     - 

s 

Tu  31 

8:12 
1.5 

9:28 
5.9     - 

16K)6 
-0.6 

16*2 
—0.6 

1737 
-0.4 

11K)7 
5.4 

11:42 
5.1 

12:17 
4.6 

12:59 
4.1 

13:65 
3.7 

15:24 
8.3 

17K)2 
3.2 

18:18 
8.3 

13:14 
1.8 

13:57 
0.8 

14:87 
0.3 

15:16 
-0.2 

15:67 
—0.6 

16:42 
-0.7 

17:27 
—0.7 

18:16 
-0.6 

11:24 
5.4 

12:10 
5.0 

18:06 
4.5 

14:22 
4.0 

16K)2 
8.6 

17:37 
8.5 

18:46 
8.5 

18:39 
0.4 

14:26 
—0.1 

15:11 
-0.5 

15:56 
—0.7 

16:38 
-0.8 


22:80 
3.9 

28:18 
8.6 


18:27 
-0.2 

19:16 
0.1 

20:10 
0.4 

21  KM 
0.6 

22:00 
0.8 

22:52 
1.0 

23:40 
1.1 


19:15 
8.4 

20:06 
3.6 

20:50 
8.6 

21:80 
8.5 

22:16 
3.4 

23:03 
8.3 

23:64 
3.2 


19K)8 
—0.4 

20:02 
-0.1 

21:00 
0.3 

21:56 
0.6 

22:52 
0.0 

23:4S 
1.1 


20:00 
3.5 

20:52 
3.4 

21:39 
8.3 

22:27 
3.2 

23:14 
3.1 


JUNE. 

s 

Dayof- 

Time  and  Heieht  of  High  and 
Low  Water. 

W.iMo. 

W 

1 

8:60 

L7 

i0H)e 

6.8 

17:20 
-0.7 

Th 

2 

0:08 
3.0 

4:27 
2.0 

1037 
5.6 

18:02 
-0.5 

F 

3 

0:56 
2.9 

6H» 
2.1 

11:10 
5.2 

18:46 
-0.2 

S 

4 

1:50 
8.0 

5:62 
2.4 

11:46 
4.7 

19:30 
0.0 

A 

» 

5 

2:46 
8.0 

6:62 
2.6 

12:22 
4.2 

20:12 
0.4 

<c 

M 

6 

8:40 
8.1 

8Ki6 
2.6 

18:09 
8.7 

20:66 
0.8 

E 

Tu 

7 

4:28 
8.4 

9:27 
2.6 

14:12 
8.1 

21:44 
1.0 

W.   8 

5:00 
8.9 

10.50 
2.5 

16:55 
2.7 

•22:40 
1.1 

Th'   9 

6:46 
4.2 

11:67 
1.8 

17:40 
2,7 

23:30 
1.4 

F   10 

6:20 
4.5 

12:52 
1.8 

18:58 
2.8 

S    11 

0:16 
1.4 

6-.68 
6.0 

13:39 
0.6 

19:.M 
2.9 

8|12 

0:68 
1.6 

7:26 
6.4 

14:22 
-0.1 

20:45 
8.0 

M   13 

1:40 
1.6 

8H)0 
5.7 

16:05 
-0,6 

21:35 
3.2 

? 

TU|14 

2:21 
1.6 

8:37 
6.1 

15:60 
-1.0 

22:33 
3.2 

W|15 

8:02 
1.6 

9:18 
6.2 

16:34 

-1.2 

28:12 
3.2 

Th  16 

8:54 
1.7 

9.68 
6.1 

17:19 
—1.2 

P 

F    17 

1 

OKK 
8.0 

4:28 
2,0 

10:84 
5.9 

18KN> 
-0.9 

S    18 

0:54 
8.0 

6:16 
2.0 

11:17 
5.6 

1S:.=>2 
—0.6 

§    19 

1:45 
8.2 

6:12 
2.1 

12H)4 
4.9 

19:38 
—0.1 

I) 

M  20 

2:86 
8.8 

7:21 
2.4 

12:67 
4.2 

20:24 
0.4 

E 

Tu  21 

8:80 
8.6 

8:42 
2.8 

14:02 
3.6 

21:13 
0.8 

W ,  22 

4.-22 
8.9 

10:10 
2.0 

1637 
3.0 

22:09 
1.2 

Th23 

5:12 
4.2 

11:83 
1.6 

17:38 
2.9 

28K)0 
1.5 

F   24 

5:68 
4.6 

12:41 
1.0 

19K» 
2.6 

23:49 
1.6 

S    25 

.        6:40 
5.0 

0:84 
1.7 

1838 
0.6 

20:02 
2.7 

•     ■    • 

S   26 

7:17 
6.4 

14:24 
-0.1 

20:52 
2.7 

S 

M   27 

1:17 
1.8 

7:55 
6.7 

15:05 
-0.6 

2138 
2.8 

o 

Tu28 

2:00 
1.5 

831 
5.8 

15:44 
-0.7 

22:20 

2.8 

W   29 

2:42 
1.7 

9K)6 
5.9 

16.-22 
-0.8 

23:00 

2.9 

Th 

30 

8:23 

1.8 

9:40 
5.9 

16:68 
-0.8 

• 

23:40 
8.0 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  i$<  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  i.s  2.6  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Hongkong  Mean  Local  Civil,  for  the  meridian  IU°  \0'  E.:  0>>  is  midnight,  12^  is  noon;  all  hoois  leas  than  12 
are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for 
instance,  15:47  is  3:47  p.  m. 


#,  new  moon:  }),  1st  quar.;  C.  ^"11  moon;  (^.  3d  quar.: 
equator;  A.  P,  moon  in  apogee  or  perigee. 


E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
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JULY. 



AUGUST. 

SEPTEMBER.                           1 

as 

Dayof- 

Time  and  HelKl 
Low\V 

4:04     10:12 
2.1        6.0 

itofHij 
ater. 

rhand 

a 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

X 

Dayof- 

Time  an 

0H)2 
4.4 

a  Height  of  High  and 
LowWater. 

W.  Mo. 

W. 

Mo. 
1 

W. 

Th 

Mo. 
1 

F 

1 

17:85 
-0.6 

•    •    ■ 

E 

M 

5:16     11:00 
1.0        5.5 

18:04 
-0.2 

6:30 
1.1 

12:03 
3.6 

1».28 
L2 

I 

S 

2 

0:21 
8.1 

4:47 
1.6 

10:46 
6.1 

18:11 
-0.4 

Tu 

2 

0:27       6:05 
4.1        LO 

11:87 
5.1 

18:35 
-0.2 

F 

2 

0:38 
4,5 

7:26 
1.1 

12:39 
3.0 

19:03 
1.6 

AS 

3 

0:56 
8.0 

5:88 
l.l 

11:18 
5.8 

18:47 
-0.4 

w 

3 

1KB       7.-00 
4.2        1.1 

12r20 
4.6 

19:10 
0.0 

c 

S 

3 

1:20 
4.6 

8:35 
1.1 

18:47 
2.6 

19:45 
2.0 

j    -^^!  4 

1:82 
8.2 

6:28 
1.8 

11:55 
5.4 

19:28 
-0.2 

C  Th 

4 

1:44       8:02 
4.7        1.3 

18K)7 
4.2 

19:54 
0.3 

s 

4 

2:16 
4.6 

9:43 
1.0 

15:39 
2.6 

20:60 
2.2 

Ik  Tu 

5 

2:14 
8.6 

7:82 
1.4 

12:42 
4.9 

20:00 
—0.1 

F 

5          2:30       9:16 
4.8        1.8 

14:10 
3.6 

20:87 
0.5 

N 

M 

5 

3:30 
4.6 

11:12 
0.6 

18:05 
2.6 

22:15 
2.2 

(c  w;  6 

I 

8:00 
8.9 

8:45 
1.7 

18:84 
4.4 

20:45 
0.1 

;  s 

1 

6 

3-.23     10:36 
5.0        1.5 

16:16 
3.0 

21:38 
0.7 

Tu 

6 

4:52 

4.8 

12:21 
0.3 

19:14 
2.7 

23:37 
2.2 

Th|    7 

8:50 
4.2 

10:06 
1.9 

14:60 
8.9 

21:86 
0.4 

'  s 

7 

4:27      11:62 
5.2        1.8 

18:15 
2.8 

22:40 

0.8 

W 

7 

6:00 
5.0 

13:17 
0.0 

19:59 
3.0 

F  :  8 

4:40 
4.5 

11:20 
1.9 

16:47 
3.5 

22:80 
0.4 

N  M 

8 

5:32      12-.54 
5.5         0.9 

19:81 
2.7 

23:52 
0.9 

Th 

8 

0:44 
1.8 

7:07 
5.3 

14:04 
— O.S 

20:39 
3.7 

s 

9 

5:25 
5.1 

12:25 
1.5 

18:26 
8.0 

28:24 
0.5 

Tu 

9 

6:80      13:54 
5.8        0.4 

20:24 
2.6 

F 

9 

1:42 
L4 

8:02 
5.6 

14:47 
—0.5 

21:12 
4.1 

9 

10 

6:11 
5.5 

18:19 
1.1 

19:42 
2.9 

W 

10 

0:54       7:23 
0.7        6.2 

14:82 
-0.2 

21:07 
2.6 

P 

• 

S 

10 

2:35 
LO 

«:62 
5.6 

15:27 
-0.4 

21:48 
4.4 

M 

11 

0:19 
0.4 

6:56 
6.0 

14:08 
0.3 

20:38 
2.7 

•  Th 

11 

1:50       8:12 
0.6        6.4 

15:16 
-0.4 

21:47 
2.7 

E 

* 

11 

3:22 
0.6 

9:38 
5.5 

16.07 
-0.2 

22:20 
4.6 

N  Tu 

t 

12 

1:12 
0.4 

7:40 
6.5 

14:52 

21:27 
2.6 

P'F 

12 

2:41       9:00 
0.6        6.6 

16KX) 
-0.6 

22:27 
3.1 

M 

12 

4:12 
0.3 

10:25 
5.2 

16:47 
0.1 

22:56 

4.8 

•  W   13 

2K)2 
0.8 

8:24 
6.8 

15:87 
-«.7 

22:14 
2.6 

:  s 

i 

13 

•  8:82       9:47 
0.5        6.3 

16:38 
-0.6 

23:04 
8.7 

Tu  13 

5:01 
0.3 

11:12 
4.8 

1735 
0.6 

23:32 
4.7 

Th 

14 

2:49 
0.8 

9.-05 
•    6.8 

16:20 
—1.0 

22:57 
2.6 

E     S 

14 

4ri»     10:30 
0.5        6.0 

17:17 
—0.4 

23:38 
8.8 

W  14 

6:49 
0.3 

12:00 
4.1 

18:00 
1.2 

P    F 

16 

8:87 
0.4 

9:50 
6.9 

17:02 
—1.0 

23:41 
2.7 

M 

I 

15 

5:10     11:16 
0.8        5.3 

17:66 
0.0 

Th 

15 

0:10 
4.7 

6:42 
0.6 

12:62 
3.3 

18:36 

1.7 

S 

16 

4:25 
0.4 

10:82 
6.5 

17:46 
-0.8 

Tu 

i 

16 

0:16       6:04 
3.9        1.0 

12K)2 
4.7 

18-.84 
0.3 

3) 

F 

16 

0:49 
4.5 

7:47 
0.8 

14:00 
2.8 

19:15 
2.1 

s 

17 

0:28 
8.2 

5:17 
0.6 

11:16 
6.2 

18:27 
—0.4 

W 

17 

0:67       7:04 
4.2         1.2 

12:60 
3.8 

19:16 
L2 

s 

8 

17 

1:37 
4.4 

8:69 
0..9 

15:48 
2.6 

19:57 
2.8 

EM 

18 

1:02 
8.8 

6:12 
1.0 

12:02 
5.6 

19:07 
-0.2 

DiTh 

1 

18 

1:48       8:12 
4.2        1.8 

18:54 
2.9 

19:57 
1.7 

S 

18 

2:38 
4.2 

10:20 
1.0 

18KJ2 
2.6 

21.-02 
2.5 

Tu  19 

1:47 
8.8 

7:14 
1.1 

12:52 
4.8 

19:48 
0.2 

I" 

19 

2.-85       9:30 
4.2        1.4 

15:42 
2.6 

20:35 
2.1 

M 

19 

3:57 
4.0 

11:40 
0.9 

19:18 
2.6 

22.-27 
2.6 

^'w 

20 

2:35 
4.1 

8:80 
1.5 

18:58 
4.0 

20:34 
0.6 

S 

20 

8:87     11:02 
4.2        L8 

17:58 
2.6 

21:82 
2.2 

Tu 

20 

5:17 
4.0 

12:40 
0.8 

19:57 
2.9 

23:40 
2.6 

Th 

21 

8:81 
4.2 

9:58 

1.8 

15:40 
8.4 

21:25 
0.8 

s 

s 

21 

4:47      12:27 
4.2         1.1 

19:82 
2.6 

22:40 
2.8 

W  21 

6:20 
4.0 

13:20 
0.7 

20:21 
3.0 

F    22 

1           ! 

4r29 
4.4 

11:20 
2.1 

17:36 
3.1 

22:12 
0.9 

M 

22 

5:50     13:26 
4.5        0.9 

20:21 
2.6 

28:45 
2.3 

Th  22 

0:42 
2.5 

7:07 
4.2 

18.62 
0.6 

20.40 
8.5 

S  j23 

5:28 
4.6 

12:40 
2.1 

19:18 
8.8 

23:08 
0.9 

JTu 

23 

6:48     14:02 
4.7         0.4 

20:51 
2.6 

.    .     . 

A 

F    23 

1:80 
2.1 

7:47 
4.8 

14:20 
0.5 

20:59  1 
8.8 

1        S  .24 

6:18 
5.0 

18:87 
1.7 

20:17 
8.6 

w 

24 

0:48       7:'25 
2.8        4.9 

14:82 
0.2 

21:16 
2.9 

S  ,24 

2:10 
L6 

8:28 
4.4 

14:51 
0.5 

21:12 
4.1 

9    M   25 

0:01 
0.8 

6:68 
5.3 

14:29 
1.3 

20:50 
3.3 

^Th 

25 

1:32       8:03 
2.2        4.9 

15K» 
0.1 

21:88 
8.1 

i 

S    25 

2:60 
L2 

8:57 
4.4 

16:18 
0.6 

21:32 
4.4 

Tu  26 

0:52 
0.9 

7:88 
5.6 

14:64 
0.9 

21:35 
2.9 

O.  F 

26 

2:18       8:87 
2.0         5.1 

15.-28 
0.0 

22:00 
8.3 

M   26 

8:30 
0.9 

9:31 
4.3 

15:48 
0.7 

21:54 
6.6 

o'w;27 

1:40 
0.8 

8:16 

5.8 

15:80 
0.3 

22K)5 
2.7 

S 

27 

8:00       9:10 
1.7        5.0 

16:57 
0  0 

22:18 
3.8 

Tut  27 

4:07 
0.6 

10:14 
4.3 

16:16 
0.8 

22:17 
4.7 

Th28 

2:27 
0.8 

8:50 
6.1 

15:59 
0.0 

22:34 
2.6 

A    H 

28 

3:87       9:44 
1.5        4.9 

16:28 
0.1 

22:40 
4.0 

W;28 

4:43 
0.5 

10:37 
4.0 

16:46 
1.1 

22:46 

4.8 

F    29 

1 

8:09 
0.7 

9:25 

6.1 

16:80 
-0.2 

23:06 
2.9 

KM 

I 

29 

4:18     10:12 
1.3         4.7 

16:52 
0.8 

28.-02 
4.2 

Thl29 

1 

5:22 
0.4 

11:16 
8.6 

17:15 
L4 

28:16 
4.9 

8    30 

8:48 
0.7 

9:66 
6.0 

17:02 
-0.3 

28:30 
8.1 

iTq 

30 

5:00      10:47 
1.2         4.3 

17:22 
0.6 

28:32 
4.4 

F 

30 

6:10 
0.4 

11:56 
3.2 

17:46 
1.7 

23:60 
4.9 

A 

S    31 

4:81 
0.9 

10:28 
5.9 

17:88 
-0.4 

23:56 
3.7 

W 

31 

5:44      11:24 
LI         4.0 

17:64 
0.9 

.    .    . 

Theti^ 
a  comparifl 
from  Hear 
which  in  2 

>  unleflB  a  m. 

1         The  til 
are  in  the 
instance,  1 

Les  are  placed  in  the  order  of  occurrence,  with  thefr  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
on  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
1  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
6  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  ohiirt, 
inus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

one  used  is  Hongkong  Mean  Local  Civil,  for  the  Meridian  114°  10'  E.;  0*  is  midnight,  12»  is  noon;  all  hours  less  than  12 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon,  for 
5:47  is  8:47  p.  m. 

•,  neii 
equator;  A 

r  moon;  ^,  1st  quar.:  Q,  full  moon;  (C,  8d  quar.;  E,  moon  on  the  equator:  N,  8,  moon  farthest  north  or 
,  P,  moon  in  apogee  or  perigee. 

south  of  the  | 
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OCTOBER. 

itofHighandl 
'ater. 

NOVEMBER. 

1 

"^ 

DECEMBER. 

Time  and  Height  of  High  and 
Low  Water. 

X 

Day of— 

Time  and  Helgk 
Lo\vV 

a 

Day  of— 

Time  an 

dHeiffhtofHlghand 
Low  Water. 

8:58      16:04      20:11 
0.3         2.8         2.4 

Day of— 

W.  |Mo. 

W. 

Mo. 

W. 

Mo. 

S      1 

7:05 
0.4 

12:45 
2.9 

18:22 
2.0 

C 

Tu 

1 

0:46 

4.8 

Th 

1 

1:41 
4.1 

9:18 
0.6 

16:26 
8.6 

21:39 

2.3 

N 

S      2 

0:34 
4.9 

8:10 
0.5 

13:57 
2.7 

19:20 
2.3 

W 

2 

2K>4 
4.3 

9:68 
0.4 

17:14 
8.2 

21:56 
2.6 

E 

F 

2 

8:07 
8.6 

10:18 
0.8 

17:16 
4.0 

28:0') 

L8 

M,    3 

1:27 
4.7 

9:22 
0.6 

16:02 
2.7 

20:23 
2.3 

Th 

3 

3:38 

4.1 

10:68 
0.5 

17:59 
8.6 

23:16 
2.1 

P 

S 

3 

4:48 
3.5 

11:10 
L4 

18:00 
4.4 

Tu    4 

2:41 
4.5 

10:35 
0.4 

17:30 
2.7 

22:00 
2.4 

F 

4 

5:15 
4.0 

11:66 
0.6 

18:89 
4.1 

s 

4 

0:17 
L2 

6:26 
8.4 

12K)2 
1.2 

18:41 
4.9 

W     5          4:,5 

11:44 
0.3 

18:45 
8.1 

28:27 
2.3 

e|s 

P; 

5 

0:25 
1.3 

6:32 
4.0 

12:48 
0.7 

19:17 
4.5 

M 

5 

1:16 
0.5 

7:86 
3.4 

12:48 
L8 

19:20 
5.4 

Th     6          5:42 

1                  4.5 

12:38 
0.1 

1952 
3.6 

§ 

6 

1:24 
0.6 

7:36 
4.3 

13:38 
0.8 

19:53 
6.0 

Tu 

6 

2:06 
-0.1 

8:80 
8.8 

13:82 
1.4 

20K)0 
5.7 

F       7          0:35 

6:60 
4.7 

13:57 
0.1 

19:57 
4.2 

•  M 

7 

2:15 
0.0 

8:33 
4.2 

14:12 
0.9 

20:29 
6.4 

•  W 

1 

' 

2:63 
—0.6 

9:23 
3.3 

14:18 
1.4 

20:37 
6.0 

P 
E 

8      8         l:^^ 

7:48 
4.9 

14:12 
0.1 

20:80 
4.6 

Tu    8 

8:02 
-0.4 

9:25 

4.1 

14:52 
LI 

21:05 
5.7 

s'Th;   8 

1        1 

3:40 
—0.9 

10:11 
8.2 

14:53 
1.4 

21:14 

6.1 

• 

^      H        "^ 

8:40 
5.0 

14:54 
0.2 

21:05 
4.9 

W     9 

8:48 
-0.7 

10:16 

3.8 

15:80 
1.2 

21:41 

6.8 

F 

9 

4:28 
— LO 

11:00 
3.2 

15:85 
1.6 

21:54 

6.0 

M    10,        8:13 

1          0.0 

9:80 
4.9 

15:32 
0.5 

21:40 
5.2 

Th 

10 

4:36 

—0.8 

11:17 
3.5 

16:05 
1.5 

22:20 
6.8 

S 

10 

5.07 
— LO 

11:47 
8.2 

16:15 
1.8 

22:27 
5.8 

Tu  11           3:59 
—0.3 

10:18 
4.6 

16:09 
0.8 

22:16 
5.8 

s 

F 

11 

5:22 
—0.7 

12:00 
3.2 

16:42 
L9 

22:52 
5.6 

!  ^ 

1 

11 

5:48 
-0.8 

12at8 
3.1 

16:68 
2.0 

23.-02  1 

5.4 

W    12          4:47 
1       —0.4 

11:06 
4.1 

16:45 
1.8 

22:50 
5.4 

S 

12 

6:10 
-0.5 

12:58 
2.9 

17:25 
2.2 

23:80 
5.2 

Im 

12 

6:80 
-0.5 

13^0 
8.1 

17:48 
2.4 

23:39  1 

4.8 

Th  13  ;        5:85 
1      —0.3 

11:57 
3.6 

17:22 
1.6 

28:27 
5,2 

§ 

18 

7:00 
-0.2 

14:05 
2.8 

18:07 
2.4 

'  Tu  13 

1 

7:13 
-0.1 

14:26 
3.2 

18:39 
2.6 

FU 

6:28 
-0.1 

12:55 
3.0 

17:67 
2.0 

M 

14 

0:07 

4.8 

7:62 
0.1 

16:22 
2.8 

19:03 
2.6 

D  W  14 

0:15 
4.3- 

7:66 
0.8 

15:15 
8.3 

19:48 
2.fi 

S 

S    15 

0:05 
5.0 

7:26 
0.1 

14:14 
2.8 

18:87 
2.4 

D 

Tu 

15 

0:47 
4.3 

8:42 
0.4 

16:87 
3.1 

20:20 
2.6 

A,Th  15 

0:68 
3.7 

8:86 
0.7 

16.-08 
3.6 

21:09 
2.6 

}) 

H    16 

0:47 
4.6 

8:25 
0.6 

15:47 

2.8 

19:27 
2.4 

W 

16 

1:88 
3.7 

9:37 
0.8 

17:30 
8.3 

21:50 
2.6 

eIf 

16 

1:4J 
3.2 

9:17 
1.0 

16:49 
3.8 

22:30 
2.6 

M   17 

1:35 
4.2 

9:32 
0.7 

17:83 
2.8 

20:41 
2.6 

A 

Th 

17 

2:55 
3.8 

10:27 

1.1 

18:04 
8.6 

23.-00 
2.6 

<  S 

17 

8:17 
2.6 

10:15 
L2 

17:26 
4.2 

23:42 
2-0 

Tu  18 

2:44 
3.8 

10:39 
0.8 

18:32 
8.0 

22:17 
2.6 

e 

F 

18 

4:40 
3.0 

11:12 
1.2 

18:31 
3.9 

1  ^ 

18 

5:15 
2.6 

11  .-00 
L4 

18K»5 
4.4 

W   19,       4-22 

1        ^'^ 

11:35 
0.9 

19:07 
8.2 

28:35 
2.6 

S 

19 

0:15 
2.0 

6:02 
3.0 

12:03 
1.2 

19:00 
4.2 

M 

19 

0:41 
1.4 

6:35 
2.6 

11:47 
1.5 

18:37 

4.8 

A 

Th  20  ,        6:40 
3.8 

12:20 
0.9 

19:32 
3.6 

s 

20 

1:04 
1.4 

7:05 
3.1 

12:42 
L8 

19:22 
4.4 

Tu 

20 

1:30 
0.8 

7:37 
2,6 

12:82 
L5 

i9ao 

5.2 

F     21           0:31 
2.3 

6:40 
3.4 

13:00 
1.0 

19:48 
3.9 

M 

21 

1:47 
0.9 

7:55 
3.3 

13:19 
1.3 

19:47 
4.9 

W 

21 

2:11 
0.2 

8:32 
2.7 

13:15 
1.5 

19:46 
5.6 

£ 

S    22 

1:20 
1.7 

7:25 
3.6 

18:35 
1.0 

20:07 
4.2 

Tu 

22 

2:26 
0.4 

8:38 
3.3 

13:53 
1.8 

20:13 
5.3 

jTh  22 

2:51 
-0.4 

9:18 
2.9 

13:58 
L7 

20:18  ; 
5.9 

§    23 

2:00 
1.1 

8:06 
3.8 

14:08 
0.9 

20:28 
4.6 

o  w 

23 

3:03 
-0.1 

9:22 
3.3 

14:28 
L5 

20:40 
6.5 

^    F    23 

3:84 
-0.8 

10:06 
2.9 

14:40 
L7 

20:55 
6.1 

o 

M   24 

2:40 
0.7 

8:44 
3.8 

14:36 
1.1 

20:50 

4.8 

Th 

24 

8:43 
-0.4 

10:04 
3.2 

15:02 
L6 

21:11 
5.8 

i  S 

24 

4:16 
—LI 

10:52 
3.2 

15:22 
L7 

21:35 
6.1 

Tu  25 

3:15 
0.4 

9:20 
3.8 

15:06 
1.2 

21:14 
5.0 

X    F 

25 

4:*26 
-0.7 

10:50 
3.2 

15:88 
L7 

21:47 
5.9 

1* 

25 

4:59 
—LI 

11:86 
8.2 

16K» 
L8 

22:14 
5.^ 

W  26 

3:51 
0.1 

9:59 
3.6 

16:87 
1.8 

21:39 
5.3 

S 

26 

5:09 
-0.8 

11:85 
3.1 

16:15 
L7 

22:24 

6.8 

M 

26 

5:42 
-LO 

12:24 
3.2 

16:62 
1.9 

22:56 
5.6 

Th  27 

4:30 
-0.1 

10:37 
3.4 

16:06 
1.5 

22:08 
5.4 

IS 

27 

6:55 
—0.7 

12:27 
3.3 

16:56 
1.9 

28:05 
5.6 

Tu 

27 

6:26 
-0.7 

18:06 
3.8 

17:46 
2.1 

23:40 
5.1 

F  128 

5:15 
—0.2 

11:18 
3.1 

16:38 
1.7 

22:41 
5.4 

1 

28 

6:42 

-0.5 

13:22 
3.2 

17:42 
2.2 

23:47 

5.2 

p  w 

28 

7K)9 
-0.8 

18:52 
3.3 

18:48 
2.3 

•    •    -1 

N 

S29       ^02 

12:a=> 
3.1 

17:12 

1.8 

23:19 
5.3 

Tu 

29 

7:31 
-0.2 

14:36 
3.1 

18:46 
2.4 

ETh 

29 

0:28 
4.8 

7:62 
0.2 

14:42 
3.6 

20:0:2 
2.3 

S    30       _s^ 

13:05 
2.9 

17:51 
2.0 

d  W 

1 

30 

0:38 
4.7 

8:23 
0.1 

16:30 
3.2 

20:11 

2.6 

!  F 

30 

1:27 
3.7 

8:88 
0.8 

15:37 
3.9 

21:27 
2.0 

M     31  1         0:03 

1          o.  1 

7:50 
0.1 

14:28 
2.9 

18:47 
2.3 

1 

S 

31 

2:46       9:30      16:82      22:ri2 ' 
3.1         1.2         4.2         1.7 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  reoion,  and 
soundings  given  on  the  chart, 

is  noon:  all  hours  leas  than  12 
B^ve  the  times  after  noon;  for 

arthest  north  or  south  of  the 

The  tides  are  placed  in  the  order  of  occ 
a  comparison  of  consecutive  heights  will  h 
from  Mean  Lower  Low  Water,  which  is  a 
which  is  2.6  feet  below  mean  sea  level.    T( 
unless  a  minus  ( -)  sign  is  before  the  heigl 

The  time  used  is  Hongkong  Mean  Locii 
are  in  the  forenoon  (a.  m.),  all  greater  a 
inBtance,  15:47  is  3:47  p.  m. 

#.  new  moon:  ]),  1st  quar.;  0.  ^uH  ™c 
equator;  A,  P,  moon  in  apogee  or  perigee. 

urr 
idle 

m 

it,i 
lie 
rei 

)on 

-encc 
mte 
•oxir 
idth 
n  w 
ivil, 
nth 

;,wi 
whe 
aate 
ede 
hich 

fort 
Baft 

8dq 

th  their  times  on  the  first  line  ai 
ther  it  is  high  or  low  water.    Th 
lythe  datum  of  soundings  on 
pth  of  water,  add  the  tabular  hi 
case  subtract  it. 

he  meridian  114°  10^  E.;  0^  i-sm 
emcKin  (p.  m.)and  whendlmin 

uar.;  E,  moon  on  the  equator;  ] 

nd  heig] 
e  heigh 
the  AdB 
eight  to 

lidnight 
ishedb: 

S',  H.  mci 

Itso 
t«,ii 
airal 
the 

,  12»' 
rl2 

K>n  f 
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1                              JANrARY. 

FEBRUARY. 

MARCH.                               1 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  aiul 
LowWater. 

W.  Mo. 

w.  Imo. 

W.  |Mo. 

F      1 

1:63 
2.9 

8Kn      14:40 
7.0        0.2 

21:35 
6.4 

0 

mI  1 

8:28 
2.9 

9:24 
7.7 

16KM 
—1.1 

22:48 
7.0 

P  Tu'    1 

1 

8:22 
2.7 

9:17 
7.7 

15:65 
-0.7 

22:28 
7.1 

N 

S      2 

2:51 

.         2.8 

8:60     15:28 
7.6     -0.6 

22:20 
6.8 

P 

Tu     2 

1 

4:15 
2.4 

10:18 
8.8 

16:47 
— L4 

23:26 
7.2 

c 

W     2 

4.-07 
1.9 

10:07 
8.3 

16:36 
-LO 

28:02 
7.5 

o 

S      3 

8:89 
2.7 

9:86     16:12 
7.9     -1.2 

28:05 

7.1 

W     3 

1 

4:55 
1.9 

IIHW 
8.5 

17:28 
—1.5 

.    .    . 

K 

Th     3 

4:46 
1.2 

10:52 
8.7 

17:15 
-0.9 

23:36 

7.7 

p 

M     4 

4:28 
2.6 

10:20      16:56 
8.2     -1.6 

28:40 
7.8 

Th    4 

1 

0:02 
7.5 

6:87 
L5 

11:44 
8.5 

18:0H 
—1.3 

F 

4 

5:24 
0.7 

11:86 

8.8 

17:52 
—0.6 

Tu     5 

5K)6 
2.8 

11  KM     17:38 
8.4     —1.7 

.    .    . 

K 

F     5 

0:88 
7.5 

6:20 
1.2 

12:29 

8.5 

18:50 
—0.8 

S 

5 

0:07 

7.8 

6.-02 
0.3 

12:20 
8.5 

18:30 
-0.1 

W     6 

0:21 
7.8 

5:49     11:50 
2.1         8.4 

18:21 
—1.5 

S     6 

1:15 
7.6 

7:02 
1.0 

13:16 
8.0 

19:30 
0.0 

s;  6 

0:42 
7.9 

6:42 
0.2 

13:04 
8.1 

19:07 
0.0 

Th    7 

1:02 
7.8 

6:82      12:35 
1.9         8.2 

19:05 

—1.1 

S'    7 

: 

1:55 
7.4 

7:50 
0.9 

14K)7 
7.4 

20:16 

O.M 

-M     7 

1 

1:17 
7.6 

7.-25 
0.2 

13:60 
7.4 

19:44 
L4 

E    F_    8 

1:44 
7.2 

7:20      13:27 
1.9        7.8 

19:51 
-0.4 

CM     8 

2:85 
7.1 

8:42 
LI 

15:05 
6.7 

21:00 
1.7 

Tu    8 

1:54 
7.8 

8K)8 
0.4 

14:42 
6.5 

20:23 
2.2 

S|    9 

2:21 
7.0 

8:12      14:22 
1.9         7.2 

20:41 
0.5 

Tu    9 

8«J 

6.7 

9:38 
L8 

16:14 

5.8 

21:53 
2.6 

I  W     9 

1 

2:87 
6.9 

9:01 
0.7 

15:45 
5.6 

21:09 
8.0 

C 

S    10 

8:17 
6.9 

9:12      15:27 
1.8         6.5 

21:38 
1.3 

W  10 

4:16 
6.5 

10:50 
L5 

17:47 
5.4 

23:02 
8.4 

s  Th!l0 

1 

8.-29 
6.4 

.  10:08 
L3 

17:10 
5.1 

22:10 

8.8 

Mil 

4:10 
6.7 

10:20      16:45 

1.8         6.0 

22:41 
2.2 

Th'll 

6:22 
6.3 

12:26 
1.3 

19:27 
5.3 

F 

11 

4:88 
6.0 

11:87 
L6 

18:67 
5.1 

23:50 
4.0 

, 

Tu'l2 

5:10 
6.5 

11:88      18:18 
1.6         5.7 

23:58 
2.8 

s 

F   12 

0:34 
3.8 

6:86 
6.3 

13:52 
0.9 

20:42 
5.6 

S 

12 

5:56 
6.8 

18:16 
L4 

20:14 
5.4 

1 

i 

1 

W  13 

6:12 
6.6 

13K)7      19:47 
1.3         5.8 

S    13 

2:06 
8.8 

7:43 
6.5 

14:52 
0.5 

21:85 
6.0 

8!l3 

1:44 
8.9 

7:17 
6.0 

14:24 
1.0 

21:(M 
5.9 

1 

Th  14 

1 

1:17 
3.2 

7:13      14:13 
6.7         0.6 

20:57 
6.1 

S    14 

8:07 
8.4 

8:40 
6.9 

15:37 
0.0 

22:15 
6.4 

A   M   14 

2:46 
8.4 

8:28 
6.8 

15:10 
0.7 

21:42  , 
6.4 

8 

f;i5 

2:18 
3.3 

8:10      15:08 
6.9         0.0 

21:50 
6.1 

M   15 

8:50 
3.0 

9:28 
7.2 

16:14 
-0.2 

22:47 
6.7 

Tu;i5 

8:27 
2.7 

9:12 
6.8 

15:45 
0.4 

22:10 
6.7 

S    16 

3«2 
8.3 

9:00      15:M 
7.2     -0.4 

22::« 
6.6 

A 

• 

Tu  16 

4:20 
2.6 

10:10 
7.4 

16:42 
-0.3 

28:12 

6.y 

VV  16 

3:59 
2.1 

9:54 
7.2 

16:18 
0.8 

22:36  1 
7.0  ' 

• 

1 

»    17 

4:02 
8.0 

9:43      1G:30 
7.6     -0.7 

23:10 
6.7 

W-17 

4:50 
2.2 

10:46 
7.6 

17:18 
-0.3 

28:37 
7.1 

^Th,17 

4:25 
1.5 

10:27 
7.5 

16:40 
0.2 

22:58 
7.4 

1 
! 

m'i8 

1 

4:35 
2.8 

10:23      17:00 
7.7     -0.7 

23:40 
6.7 

Th,18 

5:16 
1.8 

11:18 
7.7 

17:34 
—0.3 

F    18 

4:52 
LI 

11:00 
7.7 

17H)8 
0.2 

28:24 
7.6 

Tu  19 

6:06 
2.7 

10:57      17:30 
7.7     —0.7 

"" 

F 

19 

0:00 
7.2 

5:45 
1.5 

lljSO 
7.7 

18:03 
—0.1 

8    19 

5:18 
0.6 

11:32 

7.8 

17:37 
0.3 

28:48 
7.7  1 

I  A 

W  20 

0:08 
6.8 

534      11:32 
2.4        7.6 

—0.4 

^  S 

20 

0:27 
7.4 

6:15 
1.2 

12:22 
7.5 

18:34 
0.2 

S    20 

5:49 
0.4 

12j06 
7.7 

18K)5 
0.5 

.  .  .  1 

i 

Th  21 

0:35 
6.8 

6:06      12:05 
2,2         7.5 

18:27 
—0.8 

S    21 

0:55 
7.4 

6:47 
1.0 

13:00 
7.3 

19:03 
0.6 

M   21 

] 

0:17 
7.6 

6:22 
0.2 

12:42 
7.6 

18:37 
0.9 

F   22 

1:02 
6.9 

6:87      12:40 
2.0         7.3 

18:59 
0.0 

M    22 

1:24 
7.4 

7:25 
LO 

13:38 
6.9 

19:38 
1.1 

Tu  22 

0:47 
7.5 

7:00 
0.1 

13:28 
7.2 

19:11 
L5 

£ 

S    23 

1:82 
7.0 

7:15      13:18 
1.9         6.9 

19:33 
0.5 

Tu  23 

1:59 
7.1 

8:09 
1.0 

14:26 
6.4 

20:17 
1.8 

iW23 

1:21 
7.3 

7:40 
0.2 

14:10 
6.6 

19:50  1 
2.11 

S   24 

2:05 
7.0 

7:58      14.-00 
1.9         6.5 

20:09 
1.1 

y 

AV  24 

2:38 

6.8 

8:59 
1.1 

15:25 
5.8 

21:02 
2.5 

N  Th  24 

2:00 
7.0 

8:27 
0.5 

15:07 
6.0 

20:35  , 
2.9  1 

M  25 

2:42 
6.9 

8:42      14:49 
1.9         6.0 

20:49 
1.7 

Th  25 

8:26 
6.0 

9:58 
L8 

16:43 
5.2 

22:00 
3.2 

}) '  F  '  25 

2:50 
6.6 

9:27 
0.9 

16:20 
5.3 

21:37  i 
3.5 

D 

Tu  26 

8:24 
6.7 

9:87     15:58 
1.8         5.6 

21:40 
2.3 

X    F    26 

4:28 
6.2 

11:17 
1.4 

18:27 
5.2 

23:25 
3.8 

S    26 

3:55 
6.2 

10:44 
L2 

18:03 
5.1 

23:08  ,' 
4.0' 

W  27 

4:15 
6.5 

10:38      17:14 
1.8         5.2 

22:43 
2.9 

S    27 

5:49 
6.1 

12:47 
1.1 

20:02 
5.5 

8   27 

5.-22 
6.0 

12:20 
LI 

19:39 
5.6 

:  :  :i 

Th'28 

5:16 
6.3 

11:56      18:52 
1.6        5.1 

8   28 

1:07 
3.8 

7:11 
6.5 

14.-07 
0.5 

21:a5 
6.0 

M  28 

IKK 
3.6 

6:57 
6.3 

13:47 
0.7 

20:40 
6.2 

F   29 

OKX) 
8.4 

6:25     13:15 
6.4        1.2 

20:16 
5.5 

M,29 

1 

2:27 
8.3 

8:20 
7.1 

15:08 
—0.2 

21:50 
6.7 

Tu  29 

1 

2:19 
2.9 

8:12 
6.9 

14:51 
0.3 

21:23 

6.7 

N 

S    30 

1:22 
8.5 

7:32      14:22 
6.8         0.3 

21:18 
6.0 

1 

p  w;3o 

3:09 
2.0 

9:10 
7.6 

15:38 
0.0 

21:59 
6.7 

S   31 

2:33 
3.3 

8:32      15:16 
7.2     -0.5 

22:07 
6.6 

!      1 

E  Th  31 

3:50 
L2 

10:00 
8.2 

16:19 
-0.1 

22:82  . 

6.7 

The  tM 

a  compftils 

from  Mean 

!  which  is  4 

unlea  a  m 

Thetli 

1  are  in  the 

1  instance,  1 

!        •.  nen 

equator;  A 

leeare  placed  In  the  order  of  occnrrence,  wl 
on  of  consecutive  heights  will  Indicate  whel 
Lower  Low  Water,  which  is  approximate! 
1  feet  below  mean  sea  level.    To  And  the  d( 
inus  (-)  sign  is  before  the  height,  in  which 
ne  used  is  Singapore  Mean  Local  Civil  for 
forenoon  (a.  m.),  all  greater  are  in  the  aftei 
5:47  is  8:47  p.m. 

r  moon;  ^,  1st  quar.;  0>  ^^  moon;  (^,  8d  (^ 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
Iher  it  is  high  or  low  water.    The  heights,  ii 
y  the  datum  of  soundings  on  the  Admira 
;pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

the  meridian  108®  61'  E.;  0"  is  midnight,  12>» 
•noon  (p.  m.)  and  when  dimlnUhed  by  12  « 

luar.;  E,  moon  on  the  equator;  N.  S,  moon 

>n  the  55econd  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  resion,  and 
soundings  given  on  the  chart, 

is  noon;  all  hours  less  than  12 
five  the  times  after  noon;  for 

farthest  north  or  south  of  the 

24290—08- 
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APRIL. 

MAY. 

JUNE. 

1 

8 

s 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

c  Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W.  |Mo. 

W. 

Mo. 

S 

W\  JMo. 

F 

1 

4:29      10:45 
0.4        8.5 

16:57 
0.0 

23:04 
6.9 

S 

1 

4:47 
—0.7 

11:20 
8.1 

17:11 
L3 

23K)6 
8.0 

w 

1 

5:50 
-LI 

12:83 
7.0 

17:55 
2.6 

28:51 

7.8 

S 

2 

5:06      11:27 
-0.1         8.6 

17:33 
0.3 

23:87 

7.9 

M 

2 

5:28 
— LO 

12:02 
7.8 

17:42 
L7 

23:40 

8,0 

Th 

2 

6:26 
-0.8 

18:08 
6.5 

18:27 
2.7 

.    .    .  1 

1 

1 

S 

3 

5:42      12:10 
—0.5         8.3 

18:06 
0.8 

Tu 

3 

6:02 
— LO 

12:41 
7.8 

18:14 
2.1 

.     .     . 

F 

3 

0:27 
7.6 

7:00 
—0.4 

13:47 
6.8 

19K)6 
2.9 

1 

M 

4 

0:08       6:20 
7.9     -0.6 

12:52 
7.8 

18:40 
L4 

S 

W 

4 

0:13 

7.8 

6:41 
-0.7 

13:22 
6.8 

18:47 
2.5 

8 

4 

1:06 
7.0 

7:87 
0.2 

14:26 
6.1 

19:48 
8.1  1 

Till    5 

0:42       7:00 

7.8     -0.4 

18:35 

7.1 

19:14 
2.0 

Th 

5 

0:49 
7.6 

7:20 
-0.3 

14:05 
6.2 

19:24 
2.9 

A 

H 

5 

1:48 
6.5 

8:17 
0.7 

15:12 
5.9 

20:40 
3.2 

|8 

W     6 

1:17       7:42 
7.4        0.0 

14.-22 
6.3 

19:50 
2.7 

F      6 

1:28 
7.0 

8:02 
0.3 

14:54 
5.8 

20:10 
3.3 

(T 

M 

6 

2:40 
5.9 

9:06 
1.3 

16:00 
5.8 

21:43 
3.2 

; 

Th    7 

1:57       8:30 
6.9        0.5 

15:19 
5.6 

20:34 
3.3 

C 

si    7 
1 

2:16 
6.4 

8:52 
1.0 

15:54 
5.4 

21:04 
3.6 

E 

Tu 

7 

3:42 
6.4 

10:02 

1.8 

16:51 
5.9 

22:56 
3.2 

1 

F     8 

2:45       9:26 
6.4         1.1 

16:38 
5.2 

21:32 
3.8 

A 

S  1    8 

3:13 
5.8 

9:48 
1.5 

17:00 
5.3 

22:28 
3.7 

W 

8 

6:00 
5.1 

11K» 
2.3 

17:50 
6.0 

' 

S      9 

1 

3:49      10:40 
5.8        1.6 

18:06 
5.1 

28:06 

4.0 

M|    9 

4:27 
6.3 

10:57 
L9 

18:08 
5.5 

Th!   9 

0:11 
2.7 

6:23 
5.2 

12:08 
2.6 

18:45 

6.2  I 

i 

S    10 

6:15      12:12 
5.5        1.8 

19:25 
6.4 

.     .     . 

Tu|lO 

0:08 
8.4 

5:58 
5.2 

12:16 
2.1 

19:07 
5.8 

F    10 

1:14 
2.0 

7:35 
5.6 

13:12 
2.6 

19:35 
6.6 

1^ 

M   11 

1:06       6:46 
8.7        5.6 

13:32 
1.7 

20:17 
5.8 

£ 

W  11 

1;21 

2.8 

7:17 
6.6 

13:20 
2.1 

19:50 
6.2 

S    11 

2:06 
L3 

8:34 
5.9 

14:07 
2.5 

20:20 
6.9 

1 

Tu 

12 

2:14       7:56 
8.0        5.9 

14:26 
1.4 

20:52 
0.3 

Th  12 

2:09 
2.1 

8:14 
6.0 

14:12 
2.0 

20:30 
6.6 

H 

12 

2:49 
0.5 

9:22 
6.4 

14:56 
2.5 

21:00 
7.3 

1 

W 

13 

2:55       8:49 
2.3         6.4 

15:05 
1.2 

21:23 

6.8 

F 

13 

2:49 
1.4 

9:02 
6.6 

14:57 
L7 

21:04 
7.1 

M 

13 

3:30 
-0.2 

10.-07 
6.9 

15:38 
2.4 

21j38  1 
7.7 

£ 

Th 

14 

8:26       9:80 
1.6        6.9 

15:85 
LI 

21:51 
7.1 

S 

14 

3:20 
0.7 

9:44 
7.0 

15:32 
1.6 

21:39 
7.4 

? 

Tu 

14 

4Kr9 
—0.8 

10:60 
7.0 

16:17 
2.3 

22:16 
7.9 

i 

1 

F 

15 

3:54      10:06 
1.0        7.8 

16:08 
0.9 

22:18 
7.4 

• 

s 

15 

3:52 
0.0 

10:22 
7.8 

16:06 
1.6 

22:09 
7.7 

W 

15 

4:48 
— L2 

11:82 
7.2 

16:51 
2.3 

22:56 
8.1 

!• 

« 

16 

4:22      10:41 
0.5        7.7 

16:36 
0.9 

22:45 
7.7 

M|16 

4:26 
—0.6 

11:00 
7.4 

16:39 
L7 

22:42 
7.9 

Th  16 

5.-29 
-L4 

12:12 
7.8 

17:37 
2.3 

23:38 

8.2 

j 

S 

17 

4:52      11:15 
0.0         7.7 

17:07 
1.0 

23:n 

7.8 

Tu,17 

5:03 
-0.9 

11:40 
7.5 

17:16 
L8 

23:16 
8.0 

P 

F 

17 

6:11 
— L4 

12:66 
7.2 

18:19 
2.3 

i 

M 

18 

5:24      11:52 
—0.4         7.7 

17:38 
L2 

23:48 
7.9 

N 

W   18 

5:41 
-L2 

12:21 
7.8 

17:60 
2.0 

28:53 

8.0 

S 

18 

0:22 
8.1 

6:56 
-1.1 

13:41 
7.0 

19K)7 
2.4 

Tu 

19 

6:00     12:30 
-0.6         7.6 

18:12 
1.5 

Th  19 

6:20 
—1.1 

13KJ5 
7.1 

18:30 
2.3 

s 

19 

1:12 
7.7 

7:43 
-0.6 

14:28 
6.8 

20.-00 
2.5 

1 

1 

W 

20 

0:16       6:34 
7.8     -0.7 

13:10 
7.2 

18:47 
1.9 

F    20 

0:84 

7.7 

7K)6 
-0.9 

13:60 

6.8 

19:16 
2.7 

3) 

M 

20 

2:05 
7.1 

8:35 
0.1 

15:22 
6.6 

21:02 
2.5 

N 

Th 

21 

0;53       7:18 
7.6     -0.4 

14:00 
6.6 

19:28 
2.5 

S    21 

1:20 
7.4 

7:53 
-0.3 

14:44 
6.4 

20:10 
3.0 

E 

Tu 

21 

3:12 
6.6 

9:32 
0.9 

16:18 
6.4 

22:16 
2.3 

F 

22 

1:34       8:08 
7.2        0.0 

14:55 
6.1 

20:10 
3.1 

1> 

H    22 

2:14 
6.8 

8:49 
0.2 

15:48 
6.1 

21:19 
3.2 

W  1  22 

4:32 
6.2 

10:42 
1.6 

1720 
6.4 

23:35 
2.0 

J 

S 

23 

2:26       9:06 
6.7         0.5 

16:06 
5.7 

21:27 
3.6 

P 

M  23 

3:24 
6.3 

10:00 
0.9 

17.-00 
6.0 

22:46 
3.1 

Th  23 

6:00 
6.0 

12:00 
2.2 

18^2 
6.5 

•    •    • 

s 

24 

3:36      10:21 
6.2         1.0 

17:35 
5.5 

23:00 
3.6 

£ 

Tu  24 

1 

4:50 
6.0 

11:17 
L3 

18:10 
6.1 

F    24 

0:56 
L4 

7:28 
6.1 

13:17 
2.5 

19:21 
6.7 

M 

25 

6:07      11:52 
5.9         1.2 

19:00 

5.8 

W  25 

0:15 
2.5 

6:25 
6.1 

12:45 
L6 

19:11 
6.6 

S  !25 

2:07 
0.7 

8:41 
6.4 

14.-24 
2.7 

20:14 
7.1 

1 

Tu 

26 

0:47        6:42 
3.1         6.2 

13.-20 
1.1 

20:00 
6.4 

Th:26 

1 

1:26 

L8 

7:45 
6.5 

18:54 
L7 

20:04 
6.8 

S 

26 

3K)1 
—0.1 

9:40 
6.7 

15:17 
2.8 

21K)1 
7.4 

iP 

W 

27 

1:58        8:02 
2.3         6.7 

14:26 
0.9 

20:46 
6.9 

F    27 

2:27 
0.9 

8:60 
7.0 

14:50 

L7 

20:49 
7.2 

S 

M 

27 

8:60 
-0.6 

10.-29 
6.9 

2.8 

21.43 
7.7 

Th 

28 

2:49       9:01 
1.4         7.4 

15:16 
0.8 

21:25 
7.3 

S  ,28 

3:16 
0.1 

9:44 
7.4 

15:86 

L8 

21:28 
7.6 

o 

Tu 

28 

4:28 
—1.0 

11:10 
6.9 

16:87 
2.8 

22:22 

7.8 

1 

F 

29 

3:82       9:52 
0.6         7.9 

16:00 
0.8 

22:00 
7.6 

o 

S 

29 

3:59 
-0.6 

10:34 
7.6 

16:16 
2.0 

22:07 

7.8 

W 

29 

6K)4 
—1.1 

11:46 
6.9 

17:09 
2.7 

23K)0 
7.9 

lo 

8 

30 

4:11      10:87 
—0. 2         8. 1 

16:35 
LO 

22:35 
7.9 

M 

30 

4:37 
—1.0 

11:14 
7.4 

16:60 
2.2 

22:42 

8.0 

Th 

30 

6:38 
—1.0 

12:19 
6.8 

17:40 
2.6 

23:87 
7.8 

s 

Tu 

31 

5:16 
— L2 

11:54 
7.2 

17:21 
2.4 

23:17 
7.9 

Thetid 
a  comparts 
from  MeaE 
which  is  4. 
unless  a  m 

The  til 
are  in  the 
instance,  1 

#,  nev 
equator;  A 

ea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  Indicate  whe 
i  Lower  Low  Water,  which  Is  approximate 
1  feet  below  mean  sea  level.    To  And  the  dt 
Lnus  ( -)  sigrn  is  before  the  height,  in  which 
ae  used  la  Singapore  Mean  Local  Civil,  for  t 
forenoon  (a.  m.},  all  greater  are  in  the  afU 
5:47  is  3:47  p.m. 

7  moon;  ^j  Ist  quar.;  0»  ^^1  moon;  ^,  8d  < 
,  P,  moon  In  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  Ir 
ly  the  datum  of  soundings  on  the  Admiral 
»pth  of  water,  add  the  tabular  height  to  the 
case  subtract  It. 

he  meridian  lOS^  61'  E.;  0»  is  midnight,  12>i 
"moon  (p.  m.)  and  when  diminished  by  12 

luar.;  E,  moon  on  the  equator:  N,  6,  moon 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart. 

Is  noon:  all  hours  less  than  12 
give  the  times  after  noon;  for 

farthest  north  or  south  of  the 
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1 

JULY. 

Al'GUST. 

Time  and  Heigfc 
Low  W 

It  of  High  and 
ater. 

13:16      19:02 
7.1         1.7 

SEPTEMBER. 

c 

8 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Day of— 
W.Mo. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W.  Mo. 

F 

1 

6:10 
-0.8 

12:50 
6.7 

18:12 
2.6 

.    .    . 

£ 

1 
M     1 

0:82 
7.3 

6:47 
0.1 

Th     1 

1:25 
7.0 

7:20 
1.2 

13:88 
7.1 

19:50 
0.8 

s 

' 

0:10 
7.5 

6:40 
-0.4 

13:21 
6.6 

18:49 
2.5 

Tu.    2 

1:07 
7.1 

7:19 
0.5 

13:47 
7.1 

19:38 
1.7 

F      2 

2:09 
6.5 

7:67 
1.7 

14:14 
6.9 

20:32 
1.0 

AS'    3 

0:48 
7.2 

7:12 
0.1 

13:53 
6.6 

19:27 
2.5 

W     3 

1:46 
6.6 

7:52 
1.1 

14:20 
7.0 

20:22 
1.7 

c 

S      3 

2:59 
5.9 

8:37 
2.4 

14:57 
6.6 

21:26 
1.2 

|m     4 

1:27 
6.7 

7:47 
0.5 

14:30 
6.5 

20:10 
2.5 

c 

Th|   4 

2:32 
6.2 

8:29 
L7 

14:59 
6.8 

21:11 
1.7 

S     4 

4:04 
5.8 

9:28 
8.2 

16:52 
6.2 

22:84 
1.5 

E  Tu'    5 

2:12 
6.2 

8:27 
1.1 

15:09 
6.5 

21:00 
2.5 

f|5 

3:26 
5.6 

9:11 
2.2 

16:45 
6.4 

22:06 
1.7 

N 

M     5 

6:38 
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17:28 
2.1 

23:'29 

8.4 
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F|16 

2:21 
6.9 

8:04 
2.0 

14:11 
7.1 

20:88 
0.4 

S'l7 

0:15 

».4 

6:43 
—1.2 

13:20 
7.8 

18:56 
1.7 

W   17 

j 

1:44 
7.7 

7:50 
0.0 

14:08 
7.3 

20:14 
0.7 

s 

S    17 

3:22 
6.1 

8:47 
2.8 

16:02 
6.7 

21:38 
0.9 

E 

M 

18. 

1:03 
8.0 

7:27 
-0.6 

14:02 
7.2 

19:44 
1.6 

D 

Th  18 

2:37 
7.1 

8:33 
L5 

14:52 
7.0 

21:07 
0.9 

S    18 

4:37 
5.8 

9:45 
3.5 

16:01 
6.2 

23:00 
L4 
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5:32 
6.7 

11:12 
2.7 

17:83 
6.4 

M   22 

1:20 
1.0 

8:16 
5.6 

13:40 
3.8 

19:17 
6.4 

Th  22 

2:65 
.        0.8 

9:23 
6.4 

16:17 
2.6 

21:00 
6.8 

S 

23 

0:20 
1.8 

7:10 
5.6 

12:85 
3.3 

18:42 
6.5 

Tu  23 

2:80 
0.5 

9:14 
6.0 

14:49 
3.4 

20:22 
6.7 

A 

F   23 

3:83 
0.6 

9:56 
6.8 

16:48 
2.0 

21:44 
7.1 
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SINGAPORE,  MALAY  PENINSULA,  1904. 


' 

OCTOBER. 

_    _          _ 

Time  aiid  Height  of  High  and 
Low  Water. 

NOVEMBER. 

— . — 

DECEMBER. 

c   Day  of— 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water.               1 

1 

l^^■. 

Mo. 

W.  |Mo. 

W.  |Mo. 

,s 

1 

1:49 
6.7 

7:29 
2.0 

13:88 

7.1 

20:02 
0.3 

(L 

Tu 

1 

8:32 

5.8 

8:54* 
3.4 

ISKK) 
6.8 

21:42 
0.8 

Th    1 

1      ' 

4:16 
6.1 

10.-00 
8.0 

16:06 
6.1 

22:31 ' 
1.2  1 

N 

S  1   2 

2:40 
6.1 

8:12 
2.7 

14:22 
6.7 

20:56 
0.7 

|\V 

2 

4:47 
6.6 

10:14 
8.6 

16:21 
6.0 

28K)2 
L8 

E    F|   2 

5:26 
6.2 

11:26 
2.6 

17:88 
6.0 

23-.51I 
L7' 

MJ   3 

8:47 
5.6 

9:06 
3.4 

15:20 
6.3 

22:03 
1.2 

ITh 

3 

6:11 
5.7 

11:56 
3.2 

18:00 
6.0 

Pi  S      3 

1 

6:31 
6.3 

12:45 
2.0 

19H)6 
6.2 

•    •    -1 

iTu;    4 

6:16 
5.2 

10:22 
3.9 

16:40 
6.9 

23:31 
L3 

JF 

4 

0:82 
L3 

7:22 
6.2 

13:21 
2.5 

19:26 
6.4 

|S,   4 

1:11 
1.9 

7:27 
6.6 

18:63 
LI 

20:20 
6.7 

IW'    5 

6:53 
5.3 

12:18 
3.7 

18:16 
6.0 

■    ■    • 

k|s 

5 

1:47 
L8 

8:12 
6.7 

14:29 
L6 

20:82 
7.0 

Ml   6 

2:17 
2.0 

8:18 
7.0 

14:50 
0.8 

21:21 
7.1 

jxh'   6 

1:05 
1.1 

8K)6 
5.9 

18.*05 
3.2 

19:40 
6.6 

1* 

6 

2:44 
1.2 

8:56 
7.1 

15:07 
0.7 

21:30 
7.6 

Tu'    6 

8:11 
1.8 

9K)4 
7.6 

15-.88 
-0.5 

22:14 

7.3 
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2:17 
0.7 

8:55 
6.6 

14:42 
2.2 

20:45 
7.2 

1 

7 

8:33 
LI 

9:34 
7.5 

15:49 
-0.1 

22:18 
7.9 
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3:55 
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9:44 
7.8 

16:20 
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7.3 
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0.3 

9:32 
7.1 

16:26 
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10:12 

7.8 
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-0.8 
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8.0 
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8.0 

16:59 
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28:40 
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3:52 
0.2 
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10:46 
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4:33 
0.2 

10:40 

7.8 

16:46 
—0.2 

23.-06 
8.6 
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6.5 

7:12 
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13:18 
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7:86 

2.8 

18:38 
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F  |14 

1:17 
7.4 

6:55 
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12:67 
7.7 
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2:40 
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7:57 
3.1 

14:00 
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20:35 
0.6 
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2:55 
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8:25 
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14:27 
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6.7 
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2.5 
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—0.6 
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s 

23 
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7.0 

15:44 
LO 

21:57 
7.2 
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2.0 
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5:29 
2.4 
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17:53 
— L4 

W 
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4:52 
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10:56 

7.8 

17:11 
—0.4 

23:40 
7.5 

S  1  26 

0:06 
7.2 
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2.1 
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8.0 
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7.1 
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2.2 
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8.2 

18:35 
— L'2 

Th 

27 

5:23 
1.5 

11:26 
7.8 

17:42 
—0.6 

S 

27 

0:45 
7.1 

6:11 
2.8 

12:14 
7.9 

18:44 
-1.0 

P,Tu  27 

1      1 

1:17 
7.1 

6:45 
2.2 

12:48 
7.9 

19:19 

-0.<H 

F 

l.\S 

0:16 
7.4 

5:52 
1.7 

11:57 
7.8 

18:19 
-0.7 

M 

28 

1:30 
6.9 

6:54 
2.5 

12:57 
7.6 

19:30 
—0.6 

iW  28 

2:01 
7.0 

734 
2.2 

13:40 
7.5 

20.-06 
-0.2 

N 

S 

2f) 

0:55 

7.1 

6:29 
2.0 

12:82 

7.6 

18:58 
—0.5 

Tu 

29 

2:20 
6.6 

7:45 

2.8 

18:48 
7.1 

20:22 
0.0 

E  Th  29 

^1      1 

2:48 
6.8 

8:30 
2.2 

14:88 
6.9 

21:00 
0.6 

s 

30 

1:39 
6.7 

7:07 
2.5 

13:12 
7.4 

19:43 
-0.2 

.jw 

30 

3:14 
6.3 

8:46 
3.0 

14:60 
6.6 

21:22 
0.6 

F  j30 

8:40 
6.6 

9:34 
2.2 

15:49 
6.3 

22.-03 
L4 

M 

31 

2-.80 
6.3 

7-.54 
2.9 

14:00 
6.9 

20:87 
0.3 

S  ,31 

4:40 
6.5 

10:50 
2.0 

17:12 
6.0 

28:12 
2.1 

Thetl(3 
a  comparis 
from  Mear 
which  Is  4. 
tiDle.%  a  m 

ThetlB 

in  the  fore 

1  15:47  is  8:47 

#.  nev 
equator;  A 

les  are  placed  In  the  order  of  occurrence,  wi 
on  of  coasecutlve  heights  will  Indicate  whe1 
1  Lower  Low  Water,  which  Is  approximate 
1  feet  below  mean  sea  level.    To  find  the  dc 
inu8  (— )  sign  Is  before  the  height,  in  which 
tte  used  i«  Singapore  Mean  Local  C\v\\,  for tl 
noon  (a.m.), all  greater  are  in  the  aftemoor 

p.m. 
r  moon;  3),  Ist  quar.;  Q,  full  moon;  C  8d  < 

,  P,  moon  In  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  It  is  high  or  low  water.    The  heights,  ir 
ly  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 
case  subtmct  it. 

le  meridian  103°  51'  E.;  OMs  midnight.  12i'  is 
I  (p.  m.)  and  when  diminished  by  12  give  the 

luar.;  E,'moon  on  the  equator:  N,  S,  moon 

m  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

noon;  all  hourp  less  than  12  arc 
times  after  noon;  for  Instance, 

farthest  north  or  south  of  the 

f 
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JANUARY. 

c  Dayof- 

Time  and  Height  of  Klgh  and 
Low  Water. 

S 

s  w.Jmo. 

"     1 
F|    1 

8:87 
8.1 

16:55 

n 

0.8 

N    S  ,    2 

9:12 
3.2 

17:28 

0.6 

p 

0  S      3 

9:46 
8.3 

18:08 

0.4 

P  M|    4 

10:18 
8.3 

18:41 

0.4 

Tu    5 

10:50 
3.1 

19:15 

0.6 

E 

W     6 

11:20 
8.0 

19:60 

0.6 

Th     7 

11:47 
2.7 

20:11 

0.8 

B    F|    8 

12.-00 
2.4 

20:33 

1.1 

c 

S  .    9 

12:10 
2.0 

21:02 

1.1 

C    S    10 

6:10 
1.9 

21:26 

1.3 

M   11 

1 

6:35 
2.2 

21:16 

1,8 

Tu  12 

7H)3 
2.4 

17:30   ....... 

1.2 

s 

W   13 

7:84 
2,6 

17:31 

1.0 

Th  14 

8:08 

2.8 

17:47 

0.8 

8    F.15 

8:82 
3.0 

17:49 

0.8 

S    16 

9:00 
8.0 

17:54 

0.8 

A 

• 

•    S    17 

9:27 
8.0 

18:06 

0.8 

M   18 

9:54 
3.0 

18:21 

0.8 

Tu  19 

10:12 
2.8 

18:40 

0.7 

E 

A   W  20 

1037 
2.7 

18:52 

0.8 

Th  21 

10:40 
2.6 

19:07 

0.9 

F  .22 

10:64 
2.4 

19:32 

0.9 

E    S    23 

10:99 
2.2 

19:54 

1.0 

.  S    24 

10:47 
2.0 

20:24 

1.1 

1> 

M   25 

5:60 
1.9 

20:19 

1.2 

^  Tu  26 

6:55 
2.1 

20:00 

1.8 

S 

VV  27 

6:22 
2.4 

16'.80 

1.3 

Th  28 

6:67 
2.7 

15:48 

1.2 

F    29 

1 

7:36 
2.9 

16:00 

0.8 

N    S    30 

8:16 
3.1 

16:26 

0.6 

S   31 

8:58 
8.2 

16:65 

0.5 

FEBRUARY. 

'j)ayof — ' 

'  Time  and  Height  of  High  and 


W.  Mo. 


M 
Tu 
W 
Th 

! 
F 

S 

;  S 

I- 

Th 
F 

S 

;  s' 
|m 

Tu 
W 
Th 

I  F 


M 
Tu 
W 

Th 
F 

S 

s 

M 


Low  Water. 


3 
4 

5 
6 

7 
8 

91 

I 
10  I 

11 ; 

12 

13 

14 

15 

16 

17 

18 

19, 

20. 

21 1 

22 

23 

24 

25 

26 

27. 

I 

28! 

I 

29| 


9:86 
8.8 

10K)9 
3.1 

10:42 
2.9 

11:10 
2.7 

11:30 
2.8 

2:16 
1.6 

2:49 
1.8 

4KX) 
2.0 

6:25 
2.2 

6:21 
2.8 

7:06 
2.5 

7:40 
2.7 

8:12 
2.8 

8:42 

2.8 

9:11 

2.8 

9:37 
2.7 

9:52 
2.6 

10:06 
2.4 

om 

1.8 

0:42 
1.8 

1:19 
1.9 

1:52 
2.0 

2:66 
2.1 

4:07 
2.2 

6:20 
2.4 

6:18 
2.6 

7:10 

2.8 

7:54 
2.9 

0:52 
1.6 


17:27 
0.6 

17:57 
0.6 

18:24 


0.7 

18:42 
1.0 


19:00 


1.0 

19:24 
1.8 


19.-22 


1.3 

18:26 
1.8 

17:16 
1.1 

16:28 
0.9 


16:40 


0.8 

16:46 
0.8 

16:47 


0.8 

16:54 
0.8 


17:06 


0.8 

17r20 
0.8 

17:28 


0.8 

17:41 
0.9 


8:46 

1.7 

5.-00 
1.7 

6:10 
1.7 

8:30 
1.7 

12:80 


1.7 

16:51 
1.3 


14:40 


1.1 
14:50 


0.8 

15:12 
0.6 

15:38 

0.5 

8:34 
2.9 


10:28 
2.8 

10:56 
2.0 

12:03 
1.9 

12:66 
1.8 


18:01 
1.0 

18:22 
LI 

18:30 
1.8 

19:07 
1.4 


28:02 
L9 

16:06 
0.6 


22:50 

L8 


MARCH. 

c  Dayof- 
S    W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

P  Tu  1 
O  W  2 
E  Th'    3 

1:50       9:12 
L4        2.9 

2c56       9:48 
L4        2.7 

8:47      10:l:0 
L5         2.4 

16:80 
0.7 

16:62 
0.9 

17:10 
1.0 

22:40 
L7 

22:52 
L7 

23:16 
1.8 

Fl    4i 

I       1 

■  S  5j 

S  6 

M  7' 

Tu  81 

C  W  9 


s  Th  10 , 


I 


F 

11 

S 

12 

s 

13 

M 

14 

Tu  15 

W 

u 

f  Th  17 

£■ 

F    18 

s  19' 

S    201 

M   21  I 
■      I 
Tu  22 

'      W  23 

N  Th  24 

3)    F    25 

S    26 

S    27 

M   28 

Tu  29 

I*  w  :iO 

E  Th!  31  i 

-^    i    I 


4:44 
1.7 

5:27 
L5 

0:18 
2.1 

1:07 
2.2 

2:07 
2.2 

3:31 
2.8 

4:56 
2.8 

6:06 
2.4 

6:68 
2.4 

7:42 
2.8 

0:48 
L6 

2:08 
L7 

2:68 
L7 

3:36 
L7 

4:03 
L7 

4:45 
L6 

5:41 
L6 

6:50 
L7 

0:36 
2.2 

1:28 
2.3 

2:48 
2.4 

4:20 
2.4 

5:36 
2.6 

6:38 
2.6 

7:27 
2.5 

1:47 
1.6 

2:47 
L6 

8:82 
1.5 


10:48 
2.1 

11:26 
L8 

6:40 
L7 

16:28 


1.4 
15:55 


0.9 

1617 
0.9 


16:26 
0.8 

8:18 
2.4 

8:45 
2.3 

9:07 
2.2 

9:27 
2.0 

9:59 
L8 

10:84 
L8 

1.7 


.14:40 
0.7 

8:11 
2.5 

8:52 
2.8 

9:32 
2.0 


17:25 
1.2 

17:40 
1.4 

11:.^ 
L8 


1.2  . 

15:30  . 

0.9  . 

15:18  . 

0.9  . 

16:07  . 


23:19 
L7 

1.5:37 
0.9 

16:49 
0.9 

15:56 
1.0 

16:17 
LO 

16:89 
1.2 

16:46 
L8 

17:02 
1.4 


21:2.4 

L7 

15:02 
0.7 

16:19 
1.0 

15:60 
1.2 


28:49 
2.0 


17:37 
1.4 


22:54 

1.8 

22:23 

1.8 

22:26 

1.8 

22:45 

1.8 

23:00 
2.0 

28:26 
2.1 

28:58 
2.2 


11:50 
L8 

8:40 

16:52    .    .    . 
1.4    ..    . 

1.5 

11:30 

1.8 

12:80 

1.1 

13:13 

0  8 

18:47 

0  7 

14:16 

0.6 

21:32 
1.8 

21:37 
2.0 

22:03 
2.1 


i  The  tidee  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  It  Is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Jfean  Lower  Low  Water,  which  is  approximately  the  datam  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  0.8  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (~)  sign  is  before  the  height,  in  which  case  subtract  it. 

I        The  time  used  is  Batavia  Mean  Local  Civil  for  the  meridian  106*=^  50'  £.;  O''  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are 

I  In  the  forenoon  (a.m.).  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  forinsUnce, 
16:47  is  8:47  p.  m. 

I        #,  new  moon:  ^,  1st  quar.;  Q.  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 

;  equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


Day  of—, 


W.  Mo. 


Time  and  HeUrht  of  High  and 
Low  Water. 


F 

1' 

S 

2 

1 

s 

3 

:m 

4 

Tu 

5' 

w 

6 

Th 

7 

F 

8 

8 

9 

S 

10 

M 

11 

Tu 

12 

W  13 

Thll4 

F 

15 1 

S 

16  1 

s 

17 

M 

18 

Tu  19 

W  20 

Th  21 

F    22 


s 

23 

l!i 

24 

M 

25 

■c:  s 


Tu  26 
W  27 

Th^  28 

F  I  29 
30 


4:07  lOia'i  16:10      22.:» 

1.3  1.9  1.3  2.3 

5:04  10:38  16:17      'I3:0o 

1.4  1.7  1.4  2.4 

6:08  11:09  16:02      23:40 

1.5  1.7  1.4  2.5 

7:80  11:42  15:06    .    .    . 

1.4  1.6  1.2    ..    . 

0:1H  10:40 

2.5  1.4 

0:69  12:27 

2.5  1.0 

1:55  13:02 

2.4  1.0 

8:36  13:28 

2.3  0.9 

5H)9  13:40 

2.1  0.8 

6:12  18:56 

2.1  0.9 

6:48  14:18 

2.0  0.9 

7:36  14:15  21:02    .    .     . 

1.9  0.9  1.9    ..    . 

2:56  8:05  14:46      21:26 

1.7  1.8  1.0         2.1 

3:32  8:54  15K)5      21:36 

1.7  1.8  1.1         2.2 

3:58  9:28  15:13      22:02 

1.6  1.7  1.3  2.4 

4:38  10:03  15:33      22:28 

1.5  1.7  L4  2.4 

5:31  10:36  15:40      22:56 

1.4  1.7  1.4  2.5 

6:30  11:48  15:20      23:26 

1.4  1.7  1.4  2.6 

7:42 

1.2 

0:00  9:08 

2.7  0:9 

0:37  10:36 

2.7  0.8 

1:28  11:25 

2.6  O.s 

2:47  12:08 

2.5  0.6 

4:24  12:4n 

2.2  0.7 

5:42  13:10  20::K)    .    .    . 

2.2  0.8  1.9    ..     . 

0:58  6:47  13:30      20:39 

1.7  2.1  0.9  2.0 

2:24  7:47  14:lu      20:48 

1.7  1.8  1.1          2.2 

3:07  8:40  14:22      21:04 

1.5  1.7  1.3         2.4 

3:52  9:20  14:28      21:^5 

1.4  1.7  1.3         2.6 

4:50  10:05  14:82      22:06 

1.3  1.7  1.3  2.x 


I 


MAY. 


c  Day  of— 

8 

S    W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


I 
M 

Tu! 

W 

Th 

F 

S 

M 
Tu 
W 


Th  12, 


•  Tu  17 
iTh  19' 


IF 

I. 
I 

M 


20 
21 ' 
22' 

I 

23  I 


r 

:  Tu  24 

iw'25l 

I       I       I 
Th  26; 

,  F    27; 


S  !28 

O    S    29 

M  30 

s 

Tu  31 

5.47 
1.1 

22:46 

2.8 

6:58 
1.1 

23:11 

2.8 

8:25 
LO 

28:50 

2.8 

9:42 
0.9 

10:28 

28:48 

2.7 

0.9 

0:02 
2.5 

11:22 

0.8 

0:27 
2.4 

11:50 

0.8 

0:23 
2.2 

12:18     22.-00    .    .    . 
0.9        2.0    ..    . 

12:27 
0.9 

21K» 

1.9 

12:56 
1.0 

20:40 

2.0 

L8:S1 
1.0 

20:48 

2.3 

8:45 
1.7 

4:00 
1.6 

4:35 
1.4 

6:21 
1.8 


7:46 
1.8 

8:47 
1.7 

9:38 
1.6 

11:80 
1.4 


18:45 
1.1 

18:51 
1.2 

14:08 
1.2 

14:16 
1.2 


20:55 
2.5 

21:14 
2.6 

21.40 

2.8 

22:10 
2.9 


6:11 
0.9 

22:39 

2.9 

7:11 
0.8 

28:10 

3.0 

7:57 
0.7 

23:40 

8.0 

8:54 

0.6 

0:18 
2.9 

9:54 

0.6    .    .    .    .    .    . 

1:00 
2.8 

10:30 

0.6 

1:42 
2,5 

11:07 

0.7 

2:32 
2.2 

11:86   

0.8 

2:50 
L9 

12:12 

1.0 

3:10 

L8 

12:43      20:45    .    .    . 
1.1         2.3    ..    . 

3:30 
1.6 

20:20 

2.7 

4:07 
1.4 

20:48 

2.8 

6:04 
1.2 

21:20 

8.0 

5:52 
1.0 

21:52 

8.1 

6:44 
0.9 

22:28 

8.2 

7:30 
0.8 

22:54 

3.1 

c  i  Day  of— 

s 

S    W.  Mo. 


iw 

Th 
F 

!s 
:  M 

:'Tu 

vv 

.Th 

i 


? 


F 

10 

8  ,11 

§    12 

M   13 

Tu'l4 

W   15 

Th 

16 

F 

17 

S 

18 

S    19 

M 

30 

Tu!21 
'w  22 
Th'  23 
.  F  !  24 
25 
26 
27 


s   M 


C 


Tu  28 
W|29 

Th|  30 

I 

I 


JUNE. 


Time  and  Helarht  of  High  and 
Low  Water. 


8:08  28:16 

0.8  2.9 

8:45  28:30 

0.7  2.8 

9:24  23:39 I 

0.7  2.6 

9:48  28:28 

0.7  2.5 

10:12  28:88 

0.8  2.3 

10:82  21:53 

0.9  2.2 

11:06  20:20 

0.9  2.2 

11:50  20K)8 | 

1.0  2.3 

12K)5  20:14 

LI  2.6 

12:14  20:25 

1.1  2.7 

12:23  20:45 

L2  2.9 

4:58  21:12 

1.1  3.1 

5:30  21:45 

0.8  3.2 

6:07  22:17 

0.6  3.2 

6:48  22:47 

0.5  3.2 

7:27  28:20 

0.4  3.2 

8K»  28:50 

0.4  2.9 

8:47 

0.5 

0:18  9:18 

2.7  0.7 

0:50  9:50      21:32    .     . 

2.8  0.8         1.9     .     . 

10:17  18:57 

1.0  2.0 

10:57  19:11 

1.2  2.3 

11:06  19:35 

L2  2.5 

5:12  20:07 

1.3  2.8 

6:30  20:32 

1.1  8.0 

5:46  21X)8 

0.9  8.1 

tfK)7  21:32 

0.9  3.2 

6:30  22:04 

0.7  3.2  ....     . 

6:56  22:29 

0.7  8.0 

7:20  22:43 

0.8  2.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  Une  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  0.8  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Batavia  Mean  Local  Civil  for  the  meridian  106^  SO'  E.:  0^  is  midnight,  12i>  is  noon;  all  hours  leas  than  12  are 
in  the  forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance, 
15:47  is  3:47  p.m. 

#,  new  moon:  J),  1st  quar.:  Q,  full  moon;  ([.  3d  ^uar.;  E.  moon  on  the  equator;  N,  B,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


BATAVIA,  JAVA,  1904. 
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JULY. 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

W.  Mo. 

1  F      1 

7:38 
0.7 

23KX) 

F 

t  * 

2.7 

'  s 

2 

7:57 
0.8 

23:02 

2.6 

s 

8 

8:10 
0.9 

28:00 

2.4 

'm     4 

8*5 
0.9 

22:80 

2.2 

CC 

Tu    5 

9:09 
0.9 

21:84 

2.1 

W     6 

9:40 
1.0 

19H)7 

2.1 

Th;    7 

9:51 
1.2 

19:12 

2.3 

F-    8 

10:04 
1.2 

1936 

V 

2.5 

S,9 

5:07 
1.8 

19:52 

2.8 

S    10 

4:37 
1.1 

20:22 

3.0 

M    11 

4:45 

0.8 

20:55    .... 
3.2 

• 

Tu  12 

5:12 
0.6 

21:30 

8.3 

p 

W    13 

1 

5:43 
0.5 

22:05 

3.3 

Th  14 

6:10 
0.4 

22:87 

3.2 

K 

F    15 

6:50 
0.5 

23«7 

3.0 

S    16 

7:21 
0.6 

23:87 

2.8 

• 

S  1,17 

7:44 
0.8 

28:54 

2.4 

M    18 

8:09 

D 

1.0 

Tu  19 

0:04 
2.1 

8:a5      17:10    .    .    . 
1.1         1.8    ..     . 

W  20 

9:00 
1.8 

17:50 

2.0 

Th  21 

9KJ7 
1.3 

18:82 

2.3 

S 

F   22 

5:12 
1.2 

19:08 

2.6 

S    23 

5KM 
0.9 

19:86 

2.8 

S 

24 

5K)2 
0.9 

20:08 

3.0 

M 

25 

6:10 
0.8 

20:39 

3.0 

Tu26 

6:25 
0.8 

21:12 

3.1 

O 

W  27 

6:38 
0.7 

21:40 

2.9 

A 

Th  28 

5:54 
0.7 

22:00 

2.8 

E 

F  29 

6:13 
0.8 

22:15 

2,7 

S    30 

6:25 
0.8 

22:31 

2.5 

8 

31 

6:37 
1.0 

22:43 

2.3 

AUGUST. 

SEPTEMBER 

1 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

^ 

Day of— 

1 

Time  and  Height  of  High  and 
Low  Water. 

w.'mo. 

Tu    2 

w'   3 
Th    4 

W. 

MO. 

0.9 

7:81 
1.0 

7:48 
1.2 

7:88 
1.3 

7:25 
1.8 

1.2 

3:67 
1.1 

8:50 
0.9 

4:15 
0.7 

4:39 
0.6 

5K)7 
0.5 

5:38 
0.6 

6:02 
0.7 

6:22' 
0.9 

6:87 
1.1 

7:00 
1.3 

6:43 
1.4 

6:07 
1.4 

4:11 
1.2 

3:56 
0.9 

4.-05 
0.9 

4:08 
0.8 

4:16 
0.8 

4:25 

0.8 

4:38 
0.8 

4:54 
0.8 

5:00 
0.9 

6:11 
1.0 

5:29 
1.1 

5:48 
1.2 

5:42 
1.3 

23:00 
2.2 

<L 

ThI   1 

5:44 
1.4 

4:44 
1.4 

4:07 
1.2 

1:57 
1.0 

2:10 
0.9 

2:40 
0.7 

3:19 
0.6 

8:44 
0.6 

4:08 
0.7 

4:30 

0.8 

4:46 
1.0 

5:10 
1.3 

5:31 
1.4 

6.-27 
1.4 

4:42 
1.4 

3:16 
1.2 

2:56 
1.0 

2:36 
0.9 

2:46 

0.8 

2:52 
0.8 

3:15 
0.8 

8:22 
0.9 

3:30 
1.0 

3:45 
1.0 

4:10 
1.1 

4:18 
1.2 

4:31 
1.3 

4:40 
1.3 

4:22 
1.3 

13:02 
2.4 

14:00 
2.1 

.    .    . 

22:45 
1.9 

22K)0 
1.7 

17:52 
2.1 

18:16 
2.3 

18:49 
2.6 

F 

s 

8 

2 

3 
4 

15:12 
2.2 

16:a5 
2.3 

17:41 
2.5 

F  !    5 

S'    6 

n;m'  5 

JTu    6 

W     7 

JTh    8 

F.    9 

18:35 
2.7 

19:36 
2.7 

20:20 

2.8 

21:00 

S      7 

19:25 

2.8 

20:07 
3.0 

1 

M     8 

1 

2.7 

10:24 
1.8 

10:34 
1.7 

10:59 
2.0 

11:24 
2.0 

12K)0 
2.1 

12:44 
2.2 

13:35 
2.3 

14:45 
2.4 

14:57 
1.6 

15:61 
1.6 

16:40 
1.5 

17:27 
1.4 

18:34 
1.6 

:  :  :  1 

Tu    9 
\V   10 
Th  11 
F    12 
S    13 
§    14 
M   15 

20:42 
3.1 

21:22 

21.36 

2.5  1 

22:10 

3.2 
21:57 

• 
F 

M   12 

Til    1*^ 

2.3  1 
22:45 

3.1 

22:30 
2.9 

23:00 

2.0 

23:20 

1.8 

23:37 

2.6 

12:18 

1.7 

18:12 
1.7 

13:65 
1.9 

16:89      23:30 
1.6         2.3 

17:52      23:51 
1.6         1.9 

W   14 
Th  15 

D    F  ^  16 

s     S    17 

1 

1  8    18 

M   19 

|Tu'20 

!•"  , 

Tu  16 

W   17 

14:43 

' 

16:17 
2.3 

17:39 
2.3 

18:36 
2.3 

19::« 
2.3 

20:12 
2.2 

20:41 
2.1 

10:06 

1.8 

10:20 

1.8 

10:32 
2.1 

10:50 
2.2 

11:15 
2.2 

11:47 
2.3 

12:22 
2.3 

23:02 
1.7 

15:10 
1.7 

16:67 
1.7 

16:15 
1.7 

16:56 
1.6 

17:50 
1.6 

18:57 
1.5 

20:33 
1.5 

2.0 

Th  18 

16:12 
2.2 

|F    19 

17:28 

2.3 

S    20 

18:26 

2.5 

8 '21 

19:12 

2.7 

A 

Th  22 
F    23 

8  '24 

M  22 

19:^8 
2.7 

Tu  23 

20:24 
2.7 

21:04 
2.0 

W  24 

1       1 

20:57 
2.7 

21:27 
1.9 

Th  25 

21:22 
2.5 

C'8   25 
:M   26 
Tu  27 
w'28 

|Th29 
F  i30 

1 

22:16 
1  8 

F    26 

21:41 
2.4 

22:28 
1.7 

S    27 
8,28 
M   29 
Tu  30 
W  31 

21:52 
2,3 

22:57 
1.7 

22:13 

2.1 

23:45 
1.7 

12:12 

1.8 

12.82 

16:58      22:47 
1.7          1.8 

1.9 

13:05 

•2.0 

The  tides  are  placed  in  the  erder  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 

,  a  eomnarlfion  of  conjfiecutive  heights  will  indicate  whether  it  in  high  or  low  water.    The  helgntM.  In  feet  and  tenths,  are  reckoned 

I  from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 

which  is  0.8  foot  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 

I  unless  a  minus  ( - )  sign  is  before  the  height,  in  which  ca.*<e  subtract  it. 

'  The  time  used  is  Batavia  Mean  Local  Civil,  for  the  meridian  106°  50'  E:  O*"  is  midnight.  12»»  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m.  j 

#,  new  moon;  ^,  Ist  quar.:  Q,  full  moon;  (^.  8d  quar.;  E,  moon  on  the  equator;  N,  S.moon  farthest  north  or  south  of  the 
equator:  A,  P.moon  in  apogee  or  perigee. 


200 


BATAVIA,  JAVA,  1904. 


OCTOBER. 


a  Day  of — , 

2  I  I  Time  and  Height  of  High  and 

S'W.Mo'  Low'\\*ater. 


NOVEMBER. 


Day  of— 


I  Time  and  Hel 


VV.  Mo.. 


IHeifhtofHlgh 
Low  Water. 


and 


DECEMBER. 


g  iDayof- 

81 ; 

S    W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


I  S  ^    1 

NiS      2 

M     3 


iTu,  4 
W|  5 
iTh'    6 


F  !    7 


P,  S 


8 
9 

M '  10  I 
Tullj 

W ,  12  i 
Th  13  I 

I  F  ,  14  ! 

S    S  1 15 

J  S  16 
M  '  17 
Tu|  18 
W 1 19 

A  Thl20 
F;21 

F  S  22 
i       S    23 

io'm;24 
'  I    ! 

'     I  Tu  26 
|W  26 

Th  27 

I      I 
F  i28 

N    S  ,29 


l»i 


I 


S  i  30 
m'31 


13:37  23:51 

2.4  0.9 

15:02 

2.4 

0:40  16:43 

0.8  2.4 

1:16  18K)0 

0.7  2.4 

1:45  9:40  12:45      18:60 

0.6  1.8  1.7         2.4 

2:19  9:02  13:44      19:55 

0.7  1.8  1.7         2.3 

2:40  9:08  14:50      20:38 

0.8  1.9  1.7         2.1 

8:07  9:80  15:27      21:30 

1.1  2.1  1.5  1.9 

3:84  9:53  16K)9      '22:02 

1.2  2.3  1.3  1.8 

■3:50  10:28  17:05      22:38 

1.8  2.4  1.3         1.7 

3:59  10:57  18:07      23:10 

1.3  2.6  1.3  1.6 

3:12  11:25 

1.3  2.6  .    .    .    ^    .    . 

2:59  11:52 

1.2  2.0 

2:10  12:30 

1.1  2.6 

2:00  13:10 

0.9  2.5 

0:27  13:57 

0.9  2.3 

1:00  16:47 

0.8  2.2 

1:20  10:27 

0.8  2.0 

1:38  10:07 

0.8  1,9 

1:48  9:27 

LO  1.9 

2:02  9:16 

1.0  2.1 

2:32  9:23 

1.1  2.3 

2:46  9:82 

1.2  2.3 

2:47  9:41  16:48      21:50 

.   1.2  2.5  1.5         1.7 

3:00  10:10  17:27      22:10 

1.8  2.6  1.3         1.7 

2:50  10:37  18:24    .    .    . 

L4  2.6  1.2    ..     . 

11.06  19:32 

2.7  1.0 

11:30  •20:42 

2.8  0.9 

12:06  21:.50 

2.8  0.8 

12:50  22:47 

2.7  0.6 

12:42  23:32 

2.5  0.6 


C    Til      1 

W     2 1 


Th 


E,S 

•  M     7 
Tu:    8 

w'   9 
Th  10  j 

s  F  !n 

S    12 

.3! 

M   14  I 

1   Tull5| 

I      I      ' 
W  16 

A  Thini 

E '  F  1 18 1 
I      '      , 
S    19 

s  '20 

I       I 

M  I  21 1 

Tuj  22  I 

o'w|23| 
'Th  24; 

N  F  '  25  ' 
''  S  I  26  I 


S    27 


M 

Tu 


ClW  30 


15:08 
2.4 

0:07 
fi.T 

0:37 
0.8 

1:05 
0.9 

1:42 
1.0 

1:56 
1.2 

2:02 
1.2 

2:11 
1.2 

10:24 
8.0 

10:58 
3.0 

11:80 
2.9 

11:56 
2.8 

12:12 
2.7 

12:22 
2.5 

11:42 
2.3 

9:55 
2.2 

9:07 
2.1 

0:22 
1.0 

0:56 
1.1 

1:00 
1.2 

1K»8 
1.2 

1:25 
1.2 

1:39 
1.2 

1:34 
LI 

1:00 
LO 

11:20 
3.0 

11:42 
3.0 

12:26 
2.8 

13:00 
2.6 

13:30 
2.3 


16:46    . 
2.2    . 

18K)0   . 


2.0 

8:11 
2.0 

8:22 
2.3 

8:50 
2.5 

9:18 
2.7 

9:50 
2.9 

18:46 


14:15 
1.7 

14:52 
L6 

15:45 
1.4 

16:41 
1.2 

17:42 
LO 


19:17 
1.8 

20:22 
1.7 

21:08 
L7 

22:24 
1.6 


0.9 

19:60 
0.8 


21:10 
0.8 

22:06 
0.8 


22:40 
0,7 

28:12 

0.8 

28:86 
0.9 

23:47 
0.9 


8:86 
2.2 


8:86 
2.4 


8:42 
2.5 


8:57 
2.7 

9:22 
2.8 

9:60 
2.9 

10:20 
8.0 

10:46 
8.0 


19:88 
0.8 


20:28 
0.6 

21:07 
0.5 

21:48 
0.5 

2225 
0.7 

22:54 

O.h 


Th    1' 


E    F 

p;  s 


2 
3 

S  I   4 
M     5 


Tu 
•  W 

8   Th,    8 

S  ,10. 

S    11 1 

M  1 12 

I 
Tu!  13  j 

\V|14| 

^  Th  15 

I       I 
E    f'i6' 

S  1 17 

I 
S  1 18 

M   19 

Tu'20 

W  21 

N  Th,22 

I      I 
O '  F    23 

I  S    24 

is  '25 

I 

m:26 

P  Tu  27 

'  W '  28 
29 


E  Th 

;  F 

s 


8:11 
2.0 

7:27 
2.1 

0:07 
LO 

8K» 
2.6 

8:80 
2.8 

9KM 
8.0 

9:87 
8.2 

10:08 
8.2 

10:89 
8.1 

11:07 
3.0 

11:25 
2.8 

11:80 
2.6 

11:24 
2.2 

11:00 
L9 

9:67 
1.7 

8:16 
L6 

7:58 
L7 

8:00 
L8 

8:12 
L9 

8:88 
2.0 

2.1 

9:34 
2.2 

10:OS 
2.8 

10.88 
2.3 

nm 

2.2 

11:85 
2.1 

12KK) 
L9 

12:23 
L5 

12:81 

LI 


0.9 

6:46 
1.8 


23:28 
0.9 


739 
2.8 

16:00 


L6 

16:43 
L8 


17:88 
LO 

18:21 


G.8 

19K)6 
0.7 

19:42 


0.6 

20:17 
0.7 


20:48 


0.7 

21:14 
0.7 


21:80 


0.8 

21:62 
0.8 

22:27 
0.9 

23K)6 


0.9 

28:10 
0.8 


28:26 


0.7 
17:49 


0.5 

17:12 
0.3 

17:80 


0.0 

18.-00 
-«.2 


18:35 
-0.4 


19:08 
-0.5 

19:45 


—0.4 

20:19 
-0.3 

20:46 
-0.2 

21:10 
0.0 

21:45 


0.1 

22:20 
0.3 


22:15 
0.4 


15:16 
1.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  compaTison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  M^n  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  0.8  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( -)  sign  is  before  the  height,  in  which  case  substract  It. 

The  time  used  is  Batavia  Mean  Local  Civil,  for  the  meridian  106°  60^  E.;  0>»  is  midnight,  12»  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m. ) ,  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  0>  ^^1  moon;  ^,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


MANILA  (Pasig  River  Entrance),  PHIUPPINE  ISLANDS,  1904. 
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1                           JANUARY. 

FEBRUARY. 

MAI 

._ 

Time  an 

4:39 
0.3 

iCH. 

' 

■   1 

'f:  Day  of— 

Time  and  Height  of  High  and 
Low  water. 

g  iPayof- 

Time  and  Helghtof  High  and 
Low  Water. 

S 

Dayof- 

d  Height  of  High  and 
LowWater. 

a 

W.  |Mo. 

39 

W. 

Yf 

Mo. 

W. 

Mo. 

.  V    '.      1 

4:55 
0.4 

20:02   .    .    . 
3.3   .    .    . 

1 

6:54     21:48 

p'tu 

1 

9:48 
1.3 

14:24 
1.4 

21:20  1 
3.3  ' 

1     1  "*"    1    * 

-<».  1         3. 7 

|N    S|   2 
,  0   S  1    3 

5:20 
0.0 

5:46 
—0.3 

20:60   .    .    . 

9!tu    2 

G:14      11:05 
-0.2        1.3 

6:34      12:08 
-^.2         L4 

15:05 
1.3 

16:24 
L2 

22:42 

3.8 

28:32 
3.8 

o  w 

E  Th 

2 
3 

5:01 
0.4 

5:21 
0.5 

10:42 
1.4 

11:35 
L6 

15:67 
1.2 

17:04 
0.9 

22:30 
3.3 

23:25 
3.2 

3.5   ..    . 

21:40        .    . 

3.8   ..    . 

" 

;  p  M ,  4 

1      ' 

6:16 
-0.6 

22:28   .    .    . 
4.0   ,.    . 

Th 

4 

6:54      12:47 
-0.1         1.6 

17:26 
LO 

F 
1 

4 

5:45 
0.6 

11:69 
2.0 

17:59 
0.6 

'     Ta    5 

6:44 
-0.6 

18:50     15:42 
1.3        1.3 

23:21 
4.0 

E|F 

5 

0:19       7:14 
3.6        0.1 

13:18 
L8 

18:24 
0.9 

S 

5 

0:18 
3.0 

6:26 
0.6 

12:80 
2.4 

18:44 
0.4 

1      W,    6 

7:19 
-0.5 

18:59      16:47 
L4        1.8 

.    .    . 

S 

6 

1:04       7:38 
3.3        0.3 

13:45 
2.2 

19:21 
0.7 

s 

6 

1:11 
2.8 

6:47 
0.7 

12:66 
2.7 

19:36 
0.3 

Th     7 

0:05 
4.0 

7:44      14:12 
—0.3        L5 

17:48 
1.2 

S 

7 

1:46       8:06 
2.9        0.4 

14:12 
2.5 

20:21 
0.7 

l'^ 

7 

2:06 
2.4 

7:09 
0.8 

13:28 
8.0 

20:30  ' 
0.2 

EjF      8 

0:49 
3.7 

8:12     14:31 
-0.1        1.7 

18:49 
1.2 

C'M 

8 

2:36       8:88 
2,4        0.6 

14:45 
2.8 

21:14 
0.7 

Tu 

1 

8 

8:05 
2.0 

7:31 
0.9 

14:02 
3.3 

21:29 
0.3 

1 

S      9 

1:81 
8.8 

8:87     14:60 
0.1        1.9 

19:55 
1.1 

jTu 

9 

3:24       8:57 
L9        0.8 

15:21 
3.0 

22:23 

0.8 

^  W 

9 

4:08 
LO 

8:00 
0.9 

14:45 
3.4 

22:30  1 

0.4  1 

k 

IS    10 

2:16 
2.7 

9:05      15:12 
0.4        2.4 

21:08 
1.1 

W 

10 

4:34       9:14 
1.6        0.9 

16:11 
3.1 

23:58 
0.9 

SiTh 

10 

5:15 
L4 

8:44 
1.1 

15:80 
3.8 

23:40 
0.5 

M   11 

8:12 
2.1 

4:15 
1.6 

5:40 
1.3 

2:12 
1.0 

9-.30      15:51 
0.7         2.6 

9:65     16:39 
0.9        2.8 

10:11      17:48 
1.0        3.0 

18:63    .    .    . 
3.3   ..    . 

22:17 

1.2 

23:47 
L2 

■  Th 

si  F 
1  S 

11 
12 
13 
14 

5:55       9:45 
1.1        LI 

2:00      18:26 

17d4 
3.2 

1 
,  S 

a;m 

1 

11 
12 
13 
14 

•     16:23 
3.2 

.    .    . 

!t«'  to 

0:58 
0.6 

2:14 
0.6 

3:12 
0.4 

17:29 
3.1 

18:48 
2.9 

9:55 
1.5 

1 

W  13 
Th,14 

0.7        3.2 
3:24     19:45 

14:24 
L6 

20:12  , 

2.9 

0.4        3.3 

4:11     10:06 
0.1        L3 

13:49 
L4 

20:48 
3.4 

S 

1 

F    15 

8:59 
0.4 

20:01    .    .    . 
3.5   ..    . 

M 

15 

4:46     11:00 
0. 1        1. 4 

15.-29 
L5 

21:52 
3.4 

i^" 

15 

3:55 
0.4 

10:55 

1.7 

15:60 
L5 

21:29  I 
2.9 

S    16 

4:49 
0.1 

21:04   .    .    . 

AiTu 

• 

W 

16 

5:18     11:46 
0.1        1.6 

16:85 
L5 

22:45 
3.4 

w 

16 

4:28 
0.4 

11:21 
l.d 

16:10 
L3 

22:38 
2.9 

8.7    ..    . 

• 

S    17 

1 

5:24 
-0.1 

12:a'>      14:18 
1.8        1.3 

21:.58 

3.8 

17 

5:47      1230 
0.0        L7 

17«7 
,  L4 

28:32 
8.4 

|:Th 

17 

5:04 
0.4 

11:39 
2.1 

17rf28 
LI 

23:37  1 

2.8  1 

i 

M   18 

5:56 
-0.8 

12:32      15:38 
1.4        1.4 

22:44 
3.8 

Th 

18 

6:13      12:46 
0.0         L9 

18:10 
1.3 

.    .     . 

1     ^ 

18 

6:42 
0.6 

11:57 
2:8 

18:06 
0.9 

TUJ19 

6:25 
—0.4 

12:67      16:89 
L6        1.6 

23:27 

3.8 

£ 

F 

19 

0:20       6:88 
8.2        0.1 

18.-01 
2.0 

18:52 
LI 

^J 

19 

0:24 
2.6 

6:07 
0.7 

12:20 
2.4 

18:89 
0.7 

Ja  W  20 

I                     1 

6-.54 
-0.4 

18:27     17:88 
1.7        1.4 

S 

20 

1:05       7:10 
8.0        0.3 

13:30 
2.3 

19:85 
LO 

S 

20 

IKB 
2.5 

6:32 
0.8 

12:40 
2.5 

19:18 
0.5 

Th 

21 

0:06 
3.7 

7:21      13-.66 
-0.4         1.8 

18:19 
1.3 

s 

21 

1:48       7:83 
2.7        0.6 

13:50 
2.4 

20:08 
0.9 

M 

21 

1:53 
2.3 

6:58 
LO 

13H)1 
2.6 

20:00 
0.4 

F 

22 

0:48 
3.4 

7:46      14:20 
-0.2        2.0 

19:06 
L3 

M 

22 

2:21       7:56 
2.3         0.8 

14:05 
2.4 

20:43 
0.8- 

Tu 

22 

2:48 
L9 

7:30 
1.2 

13:37 

2.8 

20:46 
0.4 

e'  s 

23 

1:22 
3.1 

8:11      14:44 
0.0        2.1 

19:55 
1.2 

Tu 

23 

3:06       8:14 
2.0         LO 

14:22 
2.6 

21:32 

0.8 

W 

23 

3:45 
L6 

8K)0 
L4 

14:20 
3.0 

21:34 
0.4 

S 

1m 

24 

OR 

2:00 
2.7 

2:40 
2.2 

3:13 
1.8 

8:40 
1.6 

0:15 
0.8 

3:00 
0.5 

5:00 
0.2 

8:34      15:04 
0.3        2.2 

9:08      15:29 
0.6         2.4 

9:44     15:56 
0.9        2.5 

10:24      16:80 

1.2  2.6 

17:17    .    .    . 
2.8    ..    . 

18:20   .    .    . 
8.1    ..    . 

igrS.'S    .    .    . 

3.3  ..    . 

20:46 
1.2 

21:34 
1.1 

22:46 
LO 

D 

W 

24 
25 
26 
27 
28 
29 

4:09       8:33 
1.6         L6 

15K)9     23:46 

14:42 
2.7 

22:31 
0.9 

N 

D 
p 

Th 
F 

8 

31 
Tu 
W 

24 
25 
26 
27 
28 
29 
30 

14:10 
3.1 

14:40 
3.2 

15-20 

22:30 
0.4 

23:33 
0.4 

:::! 

1>  Tu!26 
W  27 
Th  28 
F    29 

N    S    30 

,  s 

M 

2.9         0.9 

15:48 

3.1 

3.2 

0:46 
0.5 

1:68 
0.6 

2:51 

0.7 

3:42 
0.9 

16:15 
3.1 

: : :' 

1:32      16:46 

0.9         3.1 

3:21      18:10 

0.5         3.2 

17:31 
2.9 

19*20 

:::' 

4-10      19-51                      .    . 

0.3         3.2 

2.7 

9:37 
1.6 

1 

14:45 
1.3 

20:37 

2.7  1 

!  S   31 

5:30 
0.0 

20:47    .     .    . 
3.6   ..    . 

1 

£ 

Th 

31 

4:18 
LO 

3n  the  sec 
1  feet  and 
vey  Chart 
sounding 

10:18 
L8 

16:00 
0.9 

22:27 
2.6 

1 

Thetii] 
aoompariii 
from  Mean 
which  is  1. 
unless  a  m 

les  are  placed  in  the  order  of  oc< 
on  of  consecutive  heights  will  ii 
Lower  Low  Water,  which  is  th 
6  feet  below  mean  sea  level.    Tt 
inus  (— )  sign  is  before  the  heig 

idlcate  whe 
e  datum  of  ^ 
1  find  the  dc 
ht,  in  which 

th  their  times  on  the  first  line  and  heights  < 
iher  it  is  high  or  low  water.    The  heights,  ir 
loundlngs  on  the  Coast  and  Geodetic  Sur 
'pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

ond  line  of  each  day: 
tenths,  are  reckoned 
s  for  this  region,  and 
s  given  on  tne  chart, 

1        Thetin 
(a.  m.),  all 

le  used  is  Cosmopolitan  Standard,  120th  mer 
greater  are  In  the  afternoon  (p.  m.)  and  wh€ 

idlan  E. :  0»»  is  midnight,  12«»  is  noon;  all  houw 
in  diminished  by  12  give  the  times  after  noon 

less  than  12  are  in  the  forenoon    1 
;  for  instance,  15:47  is  3:47  p.  m.    | 

1        #,  neM 
equator;  A 

r  moon;  ^.  1st  quar.:  Q,  full  moon;  (^,  3d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  £,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the  1 
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APRIL. 

MAY. 

It  of  High  and 
Bter. 

17:54    .    .    . 
-0.2    .    .    . 

JUNE. 

1 

t  of  High  and  1 
ater.               | 

p  jDayof— 
1  '  ^^^Mo. 

Time  and  Height  of  High  and 
Low  Water. 

1  ;i>»yo'- 

a ,  w.  !mo. 
i  s'  1 

Time  and  Helgk 
LowW 

4:04      10:28 
1.4        3.2 

a  JDayof- 
S  '  W.  Mo.* 

W      1 

Time  and  Heigh 
LowW 

1 

F 

1 

4:53 
0.9 

10:54 
2.1 

16:60      28:24 
0.6         2.7 

1:22 
L4 

4:17 
1.3 

11:19 
4.1 

19:06 
-0.8 

S 

2 

5:21 
LO 

11:83 
2.5 

17:37    .    .    . 
0.3    ,.    . 

:m   2 

0:39 

L8 

4:38 
1.4 

11:12      18:42 
3.5      -0.4 

Th    2 

1 

2M 
L4 

6:10 
L3 

12:04 
4.1 

19:45 

-0.8 

s 

3 

0:17 
2.5 

5:45 
LO 

12KM      18:34 
2. 9      -0. 1 

Tu    3 

1:24 
L7 

5:14 
L3 

11:57      19:31 
3.8     -0.5 

.F     3, 

2:42 
L5 

6:06 
L2 

12:49 
8.9 

20.il 
-0.6 

M 

4 

1:11 
2.2 

6:10 
LI 

12:36      19:27 
3.3      -0.2 

s    W     4 

1 

2:09 
L7 

5:53 
L3 

12:41      20:16 
3.9      —0.5 

"/' 

3:23 
L6 

7:04 
L4 

13:83 
3.7 

20:58 
-0.5 

|Tu 

5 

2:00 
2.0 

6:3$ 
LI 

13:13      20:20 
3.6      —0.2 

'Th    5 

2:55 
L6 

6:35 
L3 

L3:26      21:01 
8.8     -0.4 

as'   5, 

4:06 
1.6 

8:05 
1.6 

14:18 
8.8 

21:32, 
-0.2 

I  8  1  W     6 

2:48 
L8 

7:07 
LI 

13:50      21:15 
3.6      -0.1 

F     6 

8:43 
1.6 

7:21 
1.4 

14:10      21:45 
3.6      -0.3 

Cm'  6' 

4:42 

L8 

9:14 
L5 

15.-06 
2.8 

22.-04 
0.0 

iTh    7 

1     1       ■ 

3:40 
1.6 

7:40 
LI 

14:36      22:11 
3.5         0.0 

l'  S      7 

4:37 
1.7 

8:15 
L4 

14:55      22:30 
3.3         0.0 

E  Tu'    7 

5:15 
L8 

10:82 
1.6 

16:55 
2.4 

22:38 
0.4 

k  f;  8 

1 

4:42 
L4 

8:16 
L2 

15:24      23:10 
3.4         0.2 

S      8 

5.38 
L7 

9:18 
1.5 

15:49      23:14 
2.9         0.2 

w;  8' 

5:57 
2.0 

12:14 
L6 

17:16 

L8 

2332 
0.7 

.s,« 

5:58 
1.4 

9m 

1.4 

16:18    .    .    . 
3.1    ..    . 

AM     9 

6:36 
L7 

10:42 
L6 

16:50      23:59 
2.5         0.5 

Th    9 

6:39 
2.3 

18:50 
L5 

19:22 
1.6 

23:51 
LO 

1     ,  S    10 

0:16 
0.4 

7:27 
1.5 

10:06      17:22 
1.4         2.8 

Tu  10 

7:20 
L9 

12:25 
L5 

18:15    .    .    . 
2.1    ..    . 

F    10 

7:19 
2.4 

15:20 
1.8 

20:46 
L6 

A   Mjll 

1:21 
0.5 

8:40 
1.7 

11:30      18:38 
L5         2.6 

E  W  11 

0:41 
0.8 

2.1 

14:16      20:04 

L5         1.8 

S    11 

0:58 
L3 

8KW 
2.6 

16:81 
0.8 

22:20 

L4 

Tu  12 

) 

2:18 
0.6 

9:27 
1.8 

14:08      20:00 
1.6         2.4 

Th  12 

1:30 
LI 

8:45 
2.2 

15:17      21:31 
L2          1.8 

S    12 

1:18 
1.3 

8:68 
2.9 

17:16 
0.4 

W  ,  13 

1 

8:06 
0.7 

9:59 
2.0 

15:29      21:15 
1.4         2.3 

F    13 

2:20 
1.2 

9:16 
2.3 

16:16      22:48 
0.9         1.7 

M   13 

0:25 
1.4 

1:51 
1.4 

9:80 
3.2 

17^51 
0.0 

E  Th  14 

8:53 
0.8 

10:21 
2.2 

16:27      22:80 
LI         2.2 

,  S    14 

8:00 
1.5 

9:45 
2.6 

17.-06      28:M 
0.5         1.7 

?  Tu  14 

1:04 
1.4 

2:20 
1.3 

10308 
8.5 

18:26 
—0.3 

,  F|15 

•;     S|l6 

1 

4:34 
1.0 

5:10 
1.0 

10:M 
2.2 

11:16 
2.4 

17:03      23:30 
0.9         2.2 

17:40    :    .     . 
0.6    ..     . 

•   S    15 
M    16 

3:35 
1.5 

0:56 

1.7 

10:14 
2.8 

4K)5 
L5 

17:49    .    .    . 
0.1    ..    . 

10:40      18:28 
3.1      -0.2 

W   15 
Th  16 

10:40 
8.8 

11:19 
4.0 

19:00 
—0.5 

.     .     . 

19:84 
-0.6 

Si  17 

0:19 
2.2 

5:30 
L3 

11:38      1S:21 
2.6          0.2 

i  Tu  17 

1:51 
L7 

4:22 
1.5 

11:12      19:06 
3.4      —0.4 

P    F    17, 

11:57 
4.0 

20:07 
-0.5 

.     .     . 

M|18 

1:13 

2.1 

5:49 

1.5 

12:00      19K)3 
2.9         0.0 

N  W   18 

2:45 
L7 

4:44 
1.5 

11:45      19:45 
3.6      -0.6 

.  S  118 

2:40 
L3 

4:50 
L3 

12:39 
3.9 

20:38 
—0.3 

Tu  19 

'           1 

L9 

6:02 
1.4 

12:24      19:45 
3.1      -0.1 

Thl9 

8:40 
L6 

5:09 
L4 

12:21      20:'25 
3.7      -0.6 

§    19 

3:W 
L3 

6:48 
L2 

13:19 
8.7 

21:as 
0.0 

1  ;w|2o 

1 N  1  Th  21 

1  F|22 

2:54 
1.7 

3:45 
L6 

13:55 
3.4 

6:21 
1.5 

6:38 
1.5 

22:04 
0.0 

12:50      20:29 

3.3  —0.2 

13:21      21:15 

3.4  —0.2 

F    20 
S    21 

j'  S    22 

12:57 
8.7 

13:28 
3.6 

14:04 
3.3 

21:01 
—0.5 

})   M  '  20 

E   Tu21 

W   22 

3:26 
1.4 

3:50 
L6 

4:19 
L9 

6:54 
L2 

8K)7 
L3 

9:31 
L3 

14:02 
3.3 

14:48 
2.7 

15:41 
2.1 

21:35 
0.3 

22:00 
0.5 

22:80 
0.8 

21:20 
—0.3 

21:.t8 

0.0 

Id    S    23 

|S    24 

14:34 
3.3 

15:20 
3.1 

16-20 

22-55 

P    M   23 

E  Tu  24 

\V   25 

Th  26 

14:45 
2.9 

5:34 
1.5 

5:.>1 
L9 

6:26 
2.1 

22:30 
0.4 

Th23i 

,F    24; 

S    25 

S    26 

5K)0 
2.2 

6:46 
2,6 

6:88 
2.9 

7:46 
8.3 

10:49 
L2 

12:83 
L2 

14:15 
0.8 

15:46 
0.2 

16:43 
1.7 

18:30 

L4 

20:00 
1.1 

21:50 
LI 

23:01 

1.0 

23r25 

1.0 

23:59 
L2 

0.2 

23:47 
0.5 

9:38 
L4 

11:30 
1.4 

13:10 
L2 

15:59      22:51 
2.4         0.8 

17:25      23:48 
1.9         1.2 

19K)9    .     .     . 
L7    .    .     . 

1 
1 

M|25 

Tui  26 

1 

2.8 

0:37 
0.8 

7:05 
1.5 

10:80      17:41 
L4         2.4 

'p 

W 

27 

1:30 
0.9 

7:46 
1.6 

12:44       19:25 
1.4         2.1 

F    27 

0:18 
L3 

7m 

2.5 

14:41       21:45 
0.8         1.6 

s   M   27 

1 

0:50 
L2 

8:49 
3.6 

16:62 
—0.1 

23:80 
L2 

Th 

28 

2:20 
1.2 

8:23 
1.9 

14:26      21:14 
1.1         2. 1 

S  ,  28 

1.4 

7:56 
3.0 

16:00      23K)5 
0.3         1.5 

0  Tu  28 

2:00 
L2 

9:45 
3.8 

17:49 
-0.8 

, 

F 

29 

3:00 
1.3 

9:10 
2.2 

15:48      22:45 
0.6         2.0 

3    8    29 

1:36 
L4 

8:.51 
3.4 

16:59    .    .    . 
-0.1    ..    . 

W   29 

0:09 
L3 

3:06 
L3 

10-^3 
4.0 

18:25 
-0.4 

,o 

8    30 

1 

1 

3:34 
1.4 

9:47 
2.7 

16:55      23:49 
0.2         L9 

.  M   30 
s   Tu'31 

0:01 
1.5 

0:45 

L5 

2:28 
L3 

8:20 
1.3 

9:43      17:48 
3.7      —0.4 

10:31      LS:27 
3. 9      -0. 7 

Th  30 

0:48 
1.4 

4:07 
L3 

11:21 
4.0 

18:59 
-0.5 

1 

The  tides  are  placed  in  the  order  of  occurrence,  wl 

1  a  comparison  of  conjsecutive  heights  will  indicate  whe 

1  from  Slean  Lower  Low  Water,  which  is  the  datum  of 

1  which  is  1.6  feet  below  mean  sea  level.    To  find  the  dt 

unle&s  a  minus  (-)  sign  is  before  the  height,  in  which 

The  time  used  is  Cosmopolitan  Standard.  120th  men 

(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  whe 

#.  new  moon:  J,  1st  quar.:  Q,  full  moon;  (J,  3d 
equator:  A,  P,  mcwn  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
ther  it  is  *\igh  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 

wmndings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
'pth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 

case  subtract  it. 

dian  E. :  0»>  is  midnight,  12»'  is  noon:  all  hours  less  than  12are  in  the  forenoon  ^ 
Q  diminished  by  12  give  the  times  after  mx)n:  for  instance,  15:47  is  3:47  p.  m. 
luar.;  E,  moon  on  the  equator;  N.  S,  moon  farthest  north  or  south  of  the 
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8.8 

Tu'  25 

1 

5:36 
0.4 

12:14 
2.1 

17:02 
1.3 

23:15 
2.9 

F  1  25 

6:52 
—0.5 

14:26 
1.6 

16:36 
L6 

23:37 
3.7 

S    25 

7:16 
—0.7 

15:00 
L6 

16:45 
1.5 

28:.'i0 
3.9 

W  26 

r,:16 
0.1 

13:05 
2.0 

17:21 

1.4 

•28:41 
3.1 

N 

S  '26 

7r29 
-0.6 

15:14 
L6 

17:06 
L5 

Ml  26 

7:44 
—0.6 

15:07 
1.6 

17:31 
1.4 

•     •     • 

Th|27 

6:56 
—0.1 

13:.56 
L8 

17:36 
1.5 

S    27 

0:09 
3.8 

8:02 
—0.6 

15:55 
1.7 

17:26 
1.5 

Tu  27 

0:80 
8.8 

8:11 
-0.4 

16:15 
1.6 

18:31 
1.4 

F|28 

0:07 
3.3 

7:36 
-0.2 

14:49 
1.7 

17:50 
1.5 

Mj28 

0:44 
3.7 

8:40 
-0.5 

16:26 
1.4 

18:12 
1.5 

P 

W  28 

1:10 
8.6 

8:36 
-0.1 

15.-28 
1.6 

19:32 
1.3 

;n 

S  129 

0:35 
3.4 

8:16 
—0.3 

15:51 
1.6 

18:14 
1.5 

Tu|29 

l:-20 
3.6 

9:14 
—0.2 

16:42 
1.4 

19:04 
1.4 

E 

Th  29 

1:51 
8.1 

8:66 
0.2 

15:28 
1.8 

20:36 
1.3 

S    30 

l:a5 
3.5 

9:00 
—0.2 

d 

W  30 

1 

1:,V> 
3.3 

9:45 
0.1 

16:55 
1.5 

20:02 
1.5 

F   30 

2:84 
2.6 

9:15 
0.5 

16:46 
2.1 

21:4.=i  , 
1.3 

M  1  31 

1 

1:34 
3.4 

9:44 
—0.1 

j        1 

S    31 

8:34 
2.0 

9:85 
0.9 

16:13 
2.4 

23.-00' 
1.2  1 

The  tld 

a  comparis 

1  from  Mear 

'  which  is  1. 

unless  a  m 

lesare  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 
1  Lower  Low  Water,  which  is  the  datum  of 
6  feet  below  mean  sea  level.    To  find  the  dc 
Inus  (  — )  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  c 
Cher  it  is  high  or  low  water.    The  heights,  In 

soundings  on  the  Coast  and  Geodetic  Suni 
>pth  of  water,  add  the  tabular  height  to  the 

ca-se  subtract  it. 

1 
in  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  region,  and 
soundings  giTen  on  the  chart,  | 

The  tin 
'  (a.m.), all 

le  used  is  Cosmopolitan  Standard,  120th  meri 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

dian  E. :  0^  ik  midnight.  12i>  is  noon;  all  hours 
n  diminished  by  12  give  the  times  after  noon 

less  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  8:47  p.  m. 

•.  nein 
1  equator;  A 

rmoon;  }).  1st  quar.:  Q,  full  moon;  (J,  3d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N.  .S,  moon 

farthest  north  or  south  of  the  i 
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JANUARY. 

Lt  of  High  and 
ater. 

FEBR 
Time  am 

3:32 
2.1 

L'ARY. 

t  of  High  and 
ater. 

MARCH. 

il 

1 

1 

Day of— 

Time  and  Heigl 
LowW 

S 

Duyof— 

i  Heigh 
Low  W 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water.                 i 

W. 
F 

Mo. 

W. 

Mo. 
1 

W. 

Mo. 

1 

2:27 
2.1 

9:81 
0.2 

14:28 
0.7 

20:00 
-0.1 

9 

M 

10:24 
0.1 

15:50 
0.8 

21:26 

— O.l 

P 

o 

Tu 

1 

8:10 
1.9 

9:45 
0.0 

t 

15:a''^      21:24 
1.2         0.0, 

N 

O 

8 

2 

8:10 
2.2 

10:14 
0.1 

15:12 
0.7 

20:44 
—0.1 

Tu 

2 

4:12 
2.0 

0.1 

16:37 
1.0 

22:13 
0.0 

£ 

W 

2 

3:50 
1.8 

10:17 

0.0 

16:19      22:14  ! 
L3         0.0; 

S 

3 

3:61 
2.1 

10:52 
0.1 

16H)0 
0.7 

21:29 
—0.1 

W 

3 

4:50 
1.9 

11:35 
0.0 

17:27 
1.0 

28:05 

0.1 

Th 

3 

4:27 
1.6 

10:60 
—0.1 

17:00      28:07  ' 
1.4         0.1 

P 

M 

4 

4:30 
2.2 

11:82 
0.1 

16:52 
0.7 

22:14 
0.0 

E 

Th 

4 

5:80 
1.7 

12:12 
0.0 

18:20 
1.1 

F 

4 

5:10 
1.4 

11:25 
0.0 

17:44      28:56 
1.4         0.2 

Tu 

5 

6:10 
2.0 

12:14 
0.1 

17:46 
0.7 

28H)4 
0.1 

i  ^ 

5 

0:00 
0.8 

6:10 
1.5 

12:50 
0.0 

19:08 
L2 

S!   5 

5:65 
1.2 

12:05 
0.0 

18:37    ... 
1.6    .    .    .| 

. 

W 

6 

5:53 
1.9 

12:57 
0.0 

18:47 
0.8 

S 

6 

1:07 
0.4 

6:55 
1  2 

13:28 
0.1 

20:13 
1.2 

:  s    6 

0:53 
0.4 

6:32 
1.0 

12:44       19:37 
0.1          1.6 

Th 

7 

0:00 
0.3 

6:35 
1.7 

13:39 
0.0 

19:52 
0.9 

(L 

1» 

7 

2r26 
0.6 

7:43 
0.9 

14:14 
0.1 

21:27 
1.3 

;m   7 

2:05 
0.6 

7:16 
0.8 

13:30      20:42 
0.2         1.6 

E    F 

8 

1K)7 
0.5 

7:21 
1.4 

14:22 
0.0 

20:51 
1.0 

M 

8 

3:55 
0.7 

8:36 

0.8 

15:05 
0.1 

22:40 
1.2 

(C  Tu     8 

3:42 
0.6 

8:10 
0.7 

14:22      21:58 
0.2         1.5 

1 

S 

9 

2:81 
0.6 

8:14 
1.2 

15H)6 
0.1 

22.-07 
1.2 

Tu 

^ 

6:40 
0.7 

9:88 
0.8 

16:00 
0.2 

28:44 

1.5 

s   \V     9 

t 

5:17 
0.6 

9:87 
0.7 

Ihfid      23:00 
0.8         1.5 

H 

10 

4:10 
0.7 

9:16 
0.9 

15:53 
0.0 

28:17 
1.4 

W 

10 

6:57 
0.6 

11:02 
0.7 

17:00 
0.2 

Th  10 

1      1 

6:24 
0.4 

11:15 
0.7 

16:36      28:66 
0.3         1.6 

M 

n 

5:48 
0.7 

lOriZl 
0.7 

16:41 
0.0 

.    .    . 

s 

Th 

11 

0:87 
1.7 

7:54 
0.5 

12::M 
0.7 

17:56 
0.1 

!F 

11- 

7:13 
0.4 

12:21 
0.7 

17:41    .     .    . 
0.3    ..     . 

Tu 

12 

0:15 
1.5 

7:10 
0.6 

11:81 
0.7 

17:32 
0.0 

F 

12 

1:28 
1.7 

8:32 
0.8 

18:22 
0.7 

18:48 
0.1 

s 

12 

0:46 
1.6 

7:47 
0.3 

13:13      18:39 
0.7         0.8 

W 

1     ' 

13 

1:06 
1.7 

8.-08 
0.5 

12:84 
0.7 

18:20 
0.0 

S 

13 

2K)0 

1.8 

9:02 
0.3 

14:06 
0.7 

19:85 
0.2 

A 

s 

13 

1:26 
1.6 

8:13 
0.3 

13:57      19:28 
0.9         0.2 

1     'Th 

1     ' 

14 

1:48 
1.9 

8:57 
0.4 

18:27 
0.7^ 

19:05 
—0.1 

S 

14 

2:35 
1.8 

9:30 
0.3 

14:46 
0.7 

20:16 
0.1 

M   14 

1 

1:59 
1.6 

8:87 
0.8 

14:34      20:11  ' 
1.0         0.2 

s'F 

15 

2:27 
2.0 

9:84 
0.8 

14:18' 
0.7 

19:47 
0.0 

A 

M 

15 

3K)5 
1.8 

9:62 
0.2 

16:26 
0.8 

20:64 
0.1 

Tu  15 

2:81 
1.6 

9:01 
0.1 

15:07      20:51 
1.1         0.2 

S 

16 

3:01 
2.0 

10:08 
0.2 

15:00 
0.7 

20:26 
0.0 

• 

Tu 

16 

8:32 

1.8 

10:16 
0.1 

16:02 
0.9 

21  .a^ 

0.2 

• 

W  16 

8:00 
1.5 

927 
0.0 

16:37      21:30 
1.2         0.2 

•    H 

17 

8:84 
2.0 

10:87 
0.2 

15:40 
0.7 

21:02 
0.0 

w 

17 

4:00 
1.7 

10:43 
0.1 

16:41 
1.0 

22:10 
0.2 

E 

Th 

17 

3:35 
1.4 

9:52 
0.0 

16:02      22:12  i 
1.3         0.2  i 

M 

18 

4:02 
1.9 

11:00 
0.2 

16:21 
0.7 

21:40 
0.1 

E.Th 

18 

4:32 
1.6 

11:10 
0.0 

17:12 
1.1 

22:56 
0.3 

F 

18 

4:10 
1.3 

10:26 
0.0 

16:40      22:60 
1.4         C.2 

A  Tu 

19 

4:32 
1.9 

11:80 
0.2 

J  7:08 
0.7 

22:17 
0.2 

F 

19 

5K)5 
1.4 

11:42 
0.0 

17:49 
1.2 

28:44 
0.4 

S    19 

4:45 
1.2 

10:56 
0.0 

17:20      23:32 
1.5         0.8 

W 

20 

6:02 
1.8 

12:03 
0.1 

17:49 
0.7 

22:57 
0.3 

S 

20 

5:40 
1.8 

12:14 
O.b 

18:88 
1.8 

S 

20 

6:18 
1.1 

11:30 
0.1 

18:06    .     .    . 
1.5    ..     . 

Th  21 

5:84 
1.7 

12:81 
0.1 

18:»4 
0.8 

28:50 
0.5 

S 

21 

0:88 

0.5 

6:21 
1.1 

12:57 
0.1 

19:34 
1.3 

M 

21 

0:28 
0.4 

5:68 
0.9 

12:07      18:55 
0.1         1.6; 

E    F 

22 

6:10 
1.6 

18:09 
0.0 

19:22 
0.9 

M 

22 

1:39 
0.6 

7:06 
0.9 

13:49 
0.2 

20:41 
1.4 

Tu 

22 

1:84 
0.6 

6:46 

0.8 

12:51       19:54 
0.2         1.6 

S 

23 

0:48 
0.6 

6:50 
1.3 

13:48 
0.0 

20:23 
1.0 

■Tu 

23 

3:06 
0.7 

8:02 
0.8 

14:36 
0.1 

21:55 
1.5 

W  23 

2:53 
0.6 

7:49 
0.7 

13:47      21:08 
0.2         1.6 

S 

24 

2:06 
0.7 

7:30 
1.1 

14:33 
0.0 

21:36 
1.2 

D  W 

24 

4:46 
0.6 

9:15 
0.7 

15:36 
0.2 

23:02 
1.6 

N 

3) 

Th  24 

4:19 
0.5 

9:20 
0.7 

16:00      22:18 
0.2         1.6 

D  M 

25 

3:37 
0.7 

8:30 
0.8 

15:20 
0.0 

22:42 
1.4 

N 

Th 

25 

6:12 
0.5 

10:52 
0.7 

16:44 
0.2 

F    25 

5:82 
0.4 

10:68 
0.7 

16:20      28:26 
0.8         1.6 

Tu 

1 

26 

5:14 
0.7 

9:42 
0.7 

16:17 
0.0 

23:42 
1.6 

F 

26 

1 

0:04 
1.7 

7:12 
0.4 

12:11 
0.7 

17:49 
0.1 

S  '26 

6:29 
0.8 

12:10 
0.7 

17:37    .     .    . 
0.3    ..    . 

W  27 

6:37 
0.6 

11:00 
0.7 

17:12 
0.0 

s 

27 

0:55 

1.8 

7:57 
0.8 

13:14 
0.7 

18:49 
0.0 

S 

27 

0:22 
1.6 

7:12. 
0.2 

13:06      18:42  i 
LO         0.2 

Th 

28 

0:86 
1.8 

7:37 
0.5 

12:17 
0.7 

18:07 
-0.1 

s 

28 

1:45 
1.9 

8:35 
0.2 

14:05 
0.8 

19:42 
0.0 

M 

28 

1:14 
1.6 

7:50 
0.1 

13:62      19:41 
1.2         0.1 

N 

F 

29 

1:24 

1.9 

8:28 
0.3 

13:18 
0.7 

19:00 
—0.1 

M 

29 

2:28 
1.9 

9:10 
0.0 

14:50 
1.0 

20:a5 
0.0 

P 

Tu 

29 

2:00 
1.6 

8:26 
0.0 

14:86      20:85 
1.4         0.0 

S 

30 

2:08 
2.1 

9:10 
0.2 

14:15 
0,7 

19:49 
—0.1 

K 

\V 

30 

2:46 
1.5 

8:58 
—0.1 

15:11       21:24 
1. 5         0. 0 

1 

S 

31 

2:52 
2.1 

9:49 
0.2 

15:02 
0.7 

20:37 
-0.1 

G 

Th  31 

3:32       9:89      15:64      22K)8 
1.5     —0.1         1.6         0.0  1 

)n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
Tey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

The  tic 

a  comparis 

from  Mear 

which  is  0. 

:  unlesM  a  m 

les  are  placed  In  the  order  of  occurrence,  w 
ion  of  consecutive  helfrhb*  will  indicate  whe 
I  Lower  Low  Water,  which  is  the  datum  of » 
7  foot  below  mean  sea  level.    To  find  the  d< 
Inus  (— )  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heiffhts  < 
ther  it  is  high  or  low  water.    The  heights,  li 
oundings  on  the  Hawaiian  Government  Sui 
»plh  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

1        The  til 
all  greater 

ne  used  Is  Hawaiian  Standard,  157°  30'  W.:  ( 
are  in  the  afternoon  (p.  m.)  and  when  dimi 

)»» is  midnight.  12>>  i.H  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.) ,    1 
nished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m.            | 

equator;  A 

7  moon;  }).  Ist  quar.;  Q,  full  moon;  *X.  ^^ 
,  P,  moon  in  apogee  or  perigee. 

quar.:  E, 

moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
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APRIL. 


c  Day  of— 

8 

S    W.  Mo. 


F 

S 

Tu 
W 

Th 
F 

S 

M 


Tujl2 

\V '  13 

i      I 
Th|14 


Time  and  Height  of  High  and 
Low  Water. 


F 

Is 

I  ^ 

!m 


Tu|19 
W   20 


Tu  26 
W  27 
Th  28 
F   29 

S    30 


4:10 
1.3 

4:48 
1.1 

5:25 
0.9 

0:50 
0.4 

1:54 
0.5 

3:12 
0.5 

4:26 
0.5 

5:27 
0.4 

6:06 
0.4 

6:43 
0.3 

0:35 
1.3 

1:19 
1.3 

2:00 
1.8 


3:10 
1.2 

3:44 
1.1 

4:19 
0.9 

4:57 
0.8 

0:32 
0.4 

1:33 
0.4 

2:41 
0.4 

3:51 
0.4 

4:50 
0.3 

5:41 
0.2 

6:26 
0.1 

0:42 
1.3 

1:38 
1.3 

2:22 
L2 

3:01 
1.1 

3:40 
0.9 


10:10 
0.0 

10:46 
0.0 

11:23 
0.0 

6:07 
0.8 

6:56 
0.7 

7:54 
0.7 

9:36 
0.7 

11:10 
0.7 

12:15 
0.7 

13:00 
0.9 

7:13 
0.2 

7:45 
0.1 

8:12 
0.0 

8:44 
0.0 

9:13 
0.0 

9:42 
0.0 

10:14 
0.0 

10:45 
0.0 

6:44 
0.7 

6:35 
0.7 

7:52 
0.7 

•9:29 
0.7 

10:56 
0.7 

12.-00 
0.9 

12:46 
1.2 

7:03 
0.0 

7:43 
0.0 

8:22 
—0.1 

8:57 
—0.1 

9:30 
—0.1 


16:37 
1.7 

17:22 
1.7 

18:08 
1.7 

12:00 
0.1 

12:44 
0.3 

13:36 
0.4 

14:47 
0.5 

16:07 
0.6 

17:25 
0.6 

18:26 
0.5 

13:38 
1.1 

14:03 
1.2 

14:37 
L4 

15:10 
1.5 

15:42 
1.6 

16:17 
1.7 

16:57 
1.8 

17:40 
1.8 

11:24 
0.1 

12:09 
0.2 

13:08 
0.3 

14:28 
0.4 

16:02 
0.5 

17:27 
0  4 

18:38 
0.3 

13:27 
1.4 

14:12 
1.6 

VrM 
1.6 

15:87 
1.8 

16:16 
1.9 


23:00 
0.1 

23:51 
0.2 


19:00 
1.6 

19:56 
1.6 

20:5.S 
1.5 

22:00 
1.4 

23:00 
1.4 

23:64 
1.4 


19:18 
0.4 

20:04 
0.3 

20:46 
0.3 

21:22 
0.2 

'22:08 
0.3 

22:47 
0.3 

23:37 
0.3 


18:27 
1.8 

19:21 
1.7 

20:23 
1.6 

21:30 
1.6 

22:40 
1.5 

23:43 
1.4 


19:40 
0.2 

20:30 

0.2 

21:21 
0.2 

•22:10 
0.2 

23:00 
0.2 


Day  of- 


W.  Mo. 


M 

Tul 

I 
W 

Th 

F 

S 

M 

K  ,  Tu  10 

W   11 

Th  12 
F    13 

S 
1» 
M 


I 


MAY. 


Time  and  Height  of  High  and 


Low  water. 


14; 

151 
16 


N 


Tu  17 
\V  18 


Th 
F 

S 

M 


O 


Tu  24 

W  25 

1 
Th  26 

F   27 

S  28 
S  29 
M  30 
Tu  31 


4:21 
0.8 

5:02 
.    0.7 

0:43 
0.3 

1:36 
0.4 

2:36 
0.4 

3:29 
0.4 

4:19 
0.3 

5:04 
0.2 

5:42 
0.1 

6:17 
0.1 

0:36 
1.0 

1:18 
1.0 

2:00 
0.9 

2:39 
0.8 

8:17 
0.8 

4:00 
0.8 

4:46 
0.7 

0:81 
0.3 

1:26 
0.2 

2:20 
0.2 

3:14 
0.2 

4:07 
0.2 

4:56 
0.1 

6:38 
0.0 

0:10 
1.0 

1:02 
0.9 

1:50 
0.8 

2:33 
0.8 

3:15 
0.7 

3:69 
0.7 

4:42 
0.7 


10:05 
—0.1 

10:40 
0.0 

5:46 
0.7 

6:44 
0.7 

7:57 
0.7 

9:30 
0.7 

10:50 
0.8 

11:46 
0.8 

12:24 
1.0 

13K» 
1.2 

6:50 
0.0 

7:27 
0.0 

8:01 
-0.1 

8:33 
-0.1 

9:05 
—0.1 

9:S6 
-0.1 

10:12 
0.0 

5:36 
0.7 

6:36 
0.7 

7:54 
0.7 

9:24 
0.7 

10:36 
0.8 

11:£0 
1.0 

12:25 
1.3 

6:20 
0.0 

7:00 
—0.1 

7:41 
—0.1 

8:18 
—0.2 

8:54 
—0.2 

9:30 
—0.1 

10:06 
0.0 


17:00 
1.9 

17:40 
1.9 

11:17 
0.1 

11:58 
0.2 

12:47 
0.4 

13:59 
0.6 

15:27 
0.7 

16:52 
0.7 

18:06 
0.6 

19:05 
0.5 

13:40 

1.4 

14:17 
L6 

14:60 
1.8 

15:24 
1.9 

16:00 
1.9 

16:39 
2.0 

17:21 
2.0 

10:64 
0.1 

11:42 
0.2 

12:44 
0.4 

14:07 
0.5 

16:46 
0.6 

17:21 
0.5 

18:36 
0.4 

13:14 
1.6 

um 

1.8 

14:41 
1.9 

16:20 
2.0 

16:00 
2.1 

16:38 
2.1 

17:15 
2.0    , 


28:60 
0.3 


18:28 
1.8 

19:10 
1.7 

19:59 
1.6 

20:52 
1.4 

21:49 
1.3 

22:47 
1.2 

28:47 
1.2 


19:66 
0.5 

•20:40 
0.5 

21:21 
0.4 

•22:07 
0.3 

22:62 
0.3 

•23:40 
0.3 


18K)6 
1.9 

18:55 
1.8 

19:52 
1.7 

20:52 
1.5 

21:55 
1.8 

28:07 
1.2 


19:40 
0.4 

20:37 
0.4 

21:30 
0.4 

22:17 
0.3 

28:01 
0.2 

'23:45 
0.2 


JUNE. 


Day  of— 


W.  Mo 


W 
Th 
F 

S 

s 

M 
Tu 
\V 
Th 
F 


3 
4 
5 
6 
7 
8 
9 
10 
11 
S  12 
m|i3 
Tu  14 


S 


I 


w 


15 


Th  16 

P    f'i7 

I  S    18 

I  s|l9 
I'M  20 
Tu  21 
I  W  22 
Th  23 

S    25 

I 

S    26 

S    M   27 

Tu  28 

W  29 

!       I 
Th  :^ 


Time  and  Height  of  High  and 
Low  Water. 


0:27 
0.8 

1K)7 
0.3 

1:60 
0.2 

2:85 
0.2 

3:21 
0.1 

4:02 
0.1 

4:42 
0.1 

.   5:22 
0.0 

6K)1 
0.0 

0:87 
0.7 

1:28 
0.7 

2:16 
0.8 

3Ktt 

0.8 

8:48 
0.8 

4:37 
0.7 

0:16 
0.2 

l.-Ol 
0.2 

1:47 
0.1 

2:36 
0.1 

8.-22 
0.0 

4:07 
0.1 

4:52 
0.0 

5:40 
—0.1 

0:29 
0.7 

1:23 
0.7 

•2:10 
0.7 

2:66 
0:7 

3:38 
0.7 

4:29 
0.7 

6:10 
0.7 


5:27 
0.7 

6:28 
0.7 

7:32 
0.7 

8:64 
0.7 

9:69 
0.8 

IIKM) 
0.9 

11:50 
LI 

12:35 
1.3 

13:15 
1.6 

6:44 
—0.1 

7.-24 
—0.1 

8:00 
—0.2 

8:38 
—0.1 

9:15 
—0.1 

9:66 
0.0 

5:28 
0.7 

6:30 
0.7 

7:38 
0.7 

8:52 
0.8 

10:00 
0.9 

11:07 
1.2 

12:08 
1.4 

13:00 
1.7 

6:24 
-0.1 

7K)7 
—0.1 

7:50 
-0.1 

859 
—0.1 

9.-07 
—0.1 

9:43 
0.0 

10:21 
0.2 


10:42 
0.1 

11:23 
0.8 

12:12 
0.4 

13:13 
0.6 

14:42 
0.7 

16:17 
0.7 

17:42 
0.7 

18:50 
0.7 

19:47 
0.6 

13:55 
1.8 

14:30 
1.9 

15:07 
2.0 

15:45 
2.1 

16:24 
2.1 

17:05 
2.1 

10:42 
0.1 

11:33 
0.2 

12:36 
0.4 

13:59 
0.7 

15:37 
0.7 

17:18 
0.7 

18:37 
0.7 

19:46 
0.6 

13:44 
1.9 

14:27 
2.0 

15K)3 
2.1 

16:41 
2.1 

16:15 
2.0 

16:49 
2.0 

17:20 
1.8 


17:52 
1.9 

18:32 
1.7 

19:11 
1.6 

19:52 
1.4 

'20:4.'= 
1.3 

21:45 
1.1 

22:43 
0.9 

23:40 
0.8 


•20:40 
0.5 

21:24 
0.4 

•22:06 
0.3 

•22:47 
0.3 

23:31 
0.2 


17:46 
•2.0 

18:32 
1.8 

19:20 
1.6 

20:14 
1.4 

•21:'20 
1.2 

22:27 
0.9 

23:32 
O.H 


'20:41 
0.4 

21:30 
0.4 

22:11 
0.3 

•22:50 
0.3 

28:22 
0.2 

'23:52 
0.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  timcH  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heigntii,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Hawaiian  Government  Survey  Charts  for  this  region,  and 
which  is  0.7  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart," 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Hawaiian  Standard,  157^  SO'  W.;  0*>  is  midnight,  1Q>  is  noon:  all  hours  lessthan  12  are  in  the  forenoon  (a.  m.). 
all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon:  }).  Ist  quar.;  Q,  full  moon;  C  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

SEPTEMBER. 

i 

c  Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

^ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

s  w.Imo. 

1     i 

W.  Mo. 

w,1mo. 

1 

1 
,  F 

1 

OaM 
0.2 

6:02 
0.7 

11:00 
0.2 

17:52 
1.7 

aTiT 

0:46 
0.0 

6:57 
LO 

12:31 
0.6 

18:27 
L3 

Th 

1 

1:12 
0.1 

8:10 
L4 

14:34 
0.7 

19:33 
0.8 

A     S 

2 

1:04 
0.2 

6:58 
0.7 

11:49 
0.4 

18.-27 
1.6 

Tu'    2 

1:20 
0.0 

7:57 
LI 

13:88 
0.6 

19:05 
LI 

a 

F 

2 

2:05 
0.1 

9:16 
L4 

16:10 
0.7 

20:45 
0.8 

s 

3 

1:41 
0.1 

7:51 
0.7 

12:51 
0.7 

19K)7 
1.4 

W     3 

2:02 
0.1 

9K)2 
L2 

15:07 
0.7 

20:00 
0.8 

S 

3 

8:04 
0.2 

10:28 
L5 

17:38 
0.6 

22:24 
0.7 

E  M|   4 

2:20 
0.0 

8:53 
0.8 

14:08 
0.7 

19:47 
L2 

a 

Th    4 

2:49 
0.1 

10:12 
L3 

16:44 
0.7 

21:06 
0.8 

N 

s 

4 

4:13 
0.2 

11:88 
1.6 

18:42 
0.4 

28:49 
0.7 

<C  Tul    6 

1 

8K» 
0.1 

10:01 
1,0 

15:86 
0.7 

20:37 
1.0 

Fi   6 

3:46 
0.1 

11:15 
L5 

18:14 
0.6 

22:26 
0.7 

M 

5 

5:25 
0.2 

12:28 

L7 

19:28 
0.4 

W     6 

8:44 
0.0 

11:06 
1.2 

17:13 
0.7 

21:40 
0.8 

S      6 

1 

4:44 
0.0 

12:14 
L7 

19:17 
0.5 

28:47 
0.7 

Tu 

6 

0:58 
0.7 

6:27 
0.1 

18:20 
L8 

20K)9 
0.2 

i    ,Th    7 

4:81 
0.0 

11:58 
1.4 

18:84 
0.6 

22*.54 
0.7 

s'    7 

5:42 
0.0 

13:03 
L8 

20:07 
0.4 

W 

7 

1:45 
0.9 

7:28 
0.1 

14:24 
L8 

20:48 
0.1 

|F     8 

1 

5:20 
0.0 

12:46 
1.6 

19:86 
0.5 

N   M     8 

0:56 
0.7 

6:38 
0.0 

13:47 
1.9 

20:47 
0.8 

Th 

8 

2:82 
LI 

8:17 
0.0 

14:48 
1.8 

21:17 
0.0 

'      S  1    9 

0:05 
0.9 

6:09 
—0.1 

18:30 
1.8 

20:28 
0.4 

Tu    9 

1:44 
0.7 

7:29 
-0.1 

14:30 
2.0 

21:25 
0.2 

P 

• 

F 

9 

3:14 
L2 

9:07 
0.0 

15:27 

L7 

21:52 
0.0 

S    10 

1:03 
0.7 

6:56 
-0.1 

14:11 
2.0 

21:12 
0.4 

'  W   10 

i       1 

2:42 
0.7 

8:17 
-0.1 

15:10 
2.0 

21:58 
0.1 

E 

S 

10 

3:5S 
L3 

9:58 
0.0 

16:09 
L5 

22:24 
—0.1 

^'  M    11 

2:00 
0.7 

7:40 
-0.1 

14:51 
2.1 

21:53 
0.3 

•  |Th  11 

8.-29 
0.9 

9:04 
—0.1 

15:50 
2.0 

22.34 
0.1 

s 

'' 

4:86 
L4 

10:47 
0.0 

16:54 
1.4 

28:14 
0.0 

•  Tu  12 

2:61 
0.7 

8:28 
-0.1 

15:29 
2.1 

22:81 
0.2 

F|12 

4:13 
1.0 

9:55 
0.0 

16:80 
L8 

23:08 
0.1 

M   12 

5r21 
L5 

11:88 
0.2 

17:34 
1.2 

28:40 
0.0 

W  13 

8:40 
0.7 

9:18 
-0.1 

16K)8 
2.1 

28:09 
0.2 

1  s'l3 

1 

5:02 
1.1 

10:42 
0.1 

17:07 
1.7 

28:44 
0.0 

Tu 

13 

6:10 
1.5 

12:31 
0.4 

18:14 
LO 

.    .    . 

1 P  Th  14 

4:27 
0.7 

9:52 
0.0 

16:47 
2.0 

23:47 
0.1 

E    S'l4 

5:50 
1.2 

11:87 
0.2 

17:48 
1.5 

W 

14 

0:20 
0.1 

7:07 
1.5 

13:40 
0.5 

19:00 
0.8 

F    15 

5:17 
0.7 

10:41 
0.1 

17:30 
L9 

.    .    . 

M   15 

0:20 
0.0 

6:85 
1.2 

12:40 
0.4 

18:83 
1.2 

Th  15 

1K» 
0.1 

8:10 
L5 

15:07 
0.6 

19:55 
0.7 

S    16 

i 

037 
0.1 

6:14 
0.8 

11:83 
0.3 

18:10 
1.7 

Tu  16 

1:00 
0.1 

7:36 
1,3 

13:50 
0.5 

19:17 
1.0 

i 

F   16 

1:54 
0.2 

9:18 
1.5 

16:42 
0.6 

21:12 
0.7 

E|S    17 

1:07 
0.0 

7:15 
0.9 

12:37 
0.5 

18:53 
1.5 

3) 

W 

17 

1:45 
0.2 

8:47 
L3 

15:17 
0.6 

20:09 
0.7 

S    17 

3:00 
0.3 

10:30 
1.6 

17:57 
0.5 

22:52 
0.7 

!M   18 

1          1 

1:50 
0.0 

8:09 
1.0 

13:56 
0.6 

19:45 
1.2 

Th 

18 

2:34 
0.2 

10:02 
L4 

17:03 
0.6 

21:21 
0.7 

S    18 

4:11 
0.3 

11:32 
1.5 

18:48 
0.4 

:  :  : 

3  Tu  19 

2:80 
0.1 

9:25 
1.1 

15:30 
0.7 

20:38 
0.9 

f!i9 

1 

3:32 
0.1 

11:13 
L5 

18-30 
0.6 

22:88 
0.7 

M   19 

0:09 
0.7 

5^23 
0.4 

12:25 
L5 

19:26 
0.3 

W   20 

3:17 
0.1 

10:87 
L8 

17:10 
0.7 

21:42 
0.8 

8 

S  !20 

1 

4:34 
0.2 

12:-22 
L6 

19:28 
0.5 

.    .    . 

Tu20 

1 

1:02 
0.7 

6:27 
0.4 

13:07 
1.5 

19:62 
0.3 

Th  21 

4:10 
0.1 

11:45 
1.6 

18:41 
0.6 

22:54 
0.7 

s 

21 

0:00 
0.7 

5:85 
0.2 

13:02 
1.7. 

20:12 
0.4 

W  21 

1 

1:48 
0.9 

7:19 
0.3 

18:45 

1.5 

20:18 
0,2 

F    22 

5:01 
0.1 

12:40 
1.7 

19:48 
0.5 

.    .    . 

M 

22 

1:03 
0.7 

6:32 
0.1 

13:44 
1.8 

20:45 
0.3 

A 

Th  22 

1 

2:23 
^1.0 

8:05 
0.3 

14:17 
L4 

20:42 
0.1 

1  S    23 

1 

0:06 
0.7 

6:54 
0.0 

13:27 

1.8 

20:37 
0.4 

Tu  23 

1:56 
0.7 

7:-22 
0.1 

14:20 
L8 

21:12 
0.3 

F    23 

1 

'2:66 
L2 

8:45 
0.2 

14:50 
L4 

21:07 
0.0 

«    S    24 

1:08 
0.7 

6:45 
0.0 

14:10 
1.9 

21:17 
0.3 

W  24 

2:37 
0.7 

8:09 
0.1 

14:51 
L7 

21:36 
0.2 

g 

S  '24 

3:20 
L3 

9:24 
0.2 

15:24 
L3 

21:38 
0.0 

M 

25 

2:02 
0  7 

7:82 
-0.1 

14:46 
2.0 

21:49 
0.3 

OTh 

25 

3:13 
0.9 

8:48 
0.2 

15:20 
1.7 

21:58 
0.1 

S    25 

3:52 
1.4 

10K)2 
0.2 

15:57 
L3 

22:07 
0.0 

O  Tu 

28 

2:44 
0.7 

8:16 
0.0 

15:19 
2.0 

22:20 
0.2 

A    F 

1 

26 

3:50 
1.0 

9:27 
0.2 

15:47 
1.6 

22:2:^ 
0.1 

M   26 

4:27 
L6 

10:37 
0.3 

16:28 
1.2 

22:35 
0.0 

,W   27 

8:27 
0.7 

8:54 
0.0 

16:50 
L9 

22:44 
0,2 

S    27 

4:25 
1.1 

10:05 
0.2 

16:19 
L5 

22:51 
0.0 

Tu  27 

5:05 
1.5 

11:20 
0.4 

17:00 
LO 

23:07  ! 
0.0  , 

Th,  28 

4:08 
0.7 

9:32 
0.1 

16:19 
L8 

28:12 
0.2 

E 

8,28 

4-56 

L2 

10:49 
0.3 

16:51 
L4 

23:18 
0.0 

W  28 

5:46 
1.6 

12:12 
0.4 

17:38 
0.8 

23:41 
0.1  ! 

1       F|29 

4:49 
0.8 

10:10 
0.2 

16:49 
1.7 

23:41 
0.1 

M   29 

1 

5:32 
L3 

11:34 
0.4 

17:25 
1.2 

23:53 
0.0 

Th29 

6:80 
L6 

13:15 
0.6 

18:23 
0.7 

A    S    30 

5:82 
0.9 

10:50 
0.8 

17:19 
1.6 

Tu'30 

6:16 
1.3 

12:19 
0.4 

18:02 
LI 

f'30 

1 

0:20 
0.1 

7:24 
L6 

14:25 
0.6 

19:23 
0.7 

E    g    31 

0:12 
0.1 

6:12 
0.9 

11:87 
0.5 

17:52 
1.4 

W  31 

_J    _ 

0:28 
0.1 

th  their  t 
theritisl 
oundlngs 
pth  of  wa 
case  sub 
ismidnJi 
inishedb: 
luar.;  E., 

7:09 
L8 

13:14 
0.6 

18:42 
0.9 

Thetld 
a  comporls 
from  Mean 
which  is  0. 
unless  a  m 

The  til 
all  greater 

#.  ne¥i 
equator;  A 

68  are  placed  in  the  order  of  oc< 
on  of  consecutive  heights  will  ii 
Lower  Low  Water,  which  is  th 
7  foot  below  mean  sea  level.    T 
inns  (-)  sign  is  before  the  heig 
ne  used  is  Hawaiian  Standard,  11 
are  in  the  afternoon  (p.  m.)  an< 
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,  P,  moon  In  apogee  or  perigee. 

yon 
idic 
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ofli 
ht, 
J70 
iw 
oon 

renc 
Ate 
itun 
idtt 
in  w 
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hen 

e.w] 
whe 

LOf  8 

ied€ 
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on  the  Hawaiian  Govemmen 
ter,  add  the  tabular  height  to 
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fht,  12i>  is  noon;  all  hount  less 
7 12  give  the  times  after  noon; 
moon  on  the  equator;  N.  S,  n 

htsc 

tS,ll] 

tSui 
the 

than 

for 

loon 

>n  the  second  line  of  each  day; 
L  feet  and  tenths,  are  reckoned 
•vey  Charts  for  this  resrion.  and 

12  are  in  the  forenoon  (a.  m. ) , 
instance,  16:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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OCTOBER. 

Time  and  Height  of  High  and 
LowWater. 

NOVEMBER. 





DECEMBER.                        | 

N 

Day  of— 

» 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

, 
S 

Day  of- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

Zl 

Mo. 

1 
S  1    1 

1:12 
0.2 

8:28 
1.6 

15:41 
0.5 

20:51 
0.7 

Tu 

1 

3:21 
0.4 

10:02 
L5 

17:10 
0.2 

23:37 
0.8 

E 

Th 

1 

4:46 
0.7 

10:31 
1.2 

17.-08 
0.0 

28:59  1 
1.3 

C 

Si    2 

2:21 
0.8 

9:40 
1.5 

16:58 
0.5 

22:32 
0.7 

W 

2 

4:56 
0.6 

11:06 
1.4 

17:65 
0.1 

P 

F 

2 

6:07 
0.5 

11:38 
1.0 

17:52 
0.0 

M     3 

3:47 
0.4 

10:30 
1.5 

17:57 
0.4 

23:49 
0.7 

Th 

3 

0:19 
1.1 

6:13 
0.4 

12:12 
1.3 

18:36 
0.0 

S 

3 

0:52 
1.6 

7:18 
0.5 

12:35 
0.9 

18:36  1 
-0.1 

Tu|   4 

6:10 
0.4 

11:50 
1.6 

18:44 
0.3 

.    .    . 

KJF 

4 

1.-07 
L4 

7:18 
0.3 

13:10 
1.2 

19:17 
0.0 

s 

4 

1:89 
L8 

8:20 
0.6 

18:26 
0.8 

19:17 
-0.1 

W     5 

0:46 
0.9 

6:20 
0.3 

12:46 
1.6 

19.22 
'     0.1 

p 

S 

5 

1:62 
1.6 

8:11 
0.2 

13:58 
0.4 

19:56 
—0.1 

M 

5 

2:22 
2.0 

9:18 
0.4 

14:14 
0.8 

20:00 
-0.2 

Th|    6 

1:32 
1.2 

7:22 
0.2 

13:35 
1.6 

19:59 
0.0 

S     6 

2:85 

1.8 

9:04 
0.2 

14:40 
1.0 

20:33 
-0.1 

• 

Tu    6 

8:04 
2.1 

10K)2 
0.2 

14:58 
0.7 

20:87' 

-^.2, 

P 
£ 

F     7 

2:14 
1.3 

8:17 
0.1 

14:25 
1.4 

20:37 
0.0 

• 

M     7 

8:19 
1.9 

9:56 
0.2 

15:22 
0.8 

21KJ8 
-0.1 

W     7 

8:44 
2.1 

10:49 
0.2 

16:42 
0.7 

21:17  ' 
-0.1 

• 

S  1    8 

2:61 
1.6 

9:04 
0.0 

15:10 
1.4 

21:14 
—0.1 

Tu    8 

4:00 
2.0 

10:47 
0.2 

16:04 
0.8 

21:46 
—0.1 

S 

Th    8 

4:25 
2.1 

11:88 
0.8 

16129 
0.7 

21:55 
0.0 

S,    9 

3:W 
1.6 

9:52 
0.1 

16:50 
L2 

21:49 
—0.1 

|w 

9 

4.42 
2.0 

11:88 
0.2 

16:47 
0.7 

22:22 
-0.1 

f'   9 

6:02 
2.0 

12:12 
0.2 

17:18 
0.7 

22:a5 

0.1 

M   10 

j 

4:15 
1.7 

10:4-J 
0.1 

16:30 
1.1 

22:24 
—0.1 

s  ThIlO 

5:24 
2.0 

12:28 
0.8 

17:34 
0.7 

28.00 
0.0 

S    10 

5:40 
1.9 

12:58 
0.2 

18:15 
0.7 

28:17 
0.2  1 

Tu.ll 

6:00 
1.8 

11:36 
0.2 

17:10 
0.8 

'  22:58 
0.0 

F   11 

6:07 
1,9 

13:22 
0.3 

18:31 
0.7 

23:40 
0.2 

S    11 

6:15 
1.8 

13:88 
0.2 

19:20 
0.7 

W   12 

1 

6:46 
1.8 

12:32 
0.3 

17:52 
0.8 

28:37 
0.1 

S    12 

6:52 
1.7 

14:14 
0.4 

19:42 
0.7 

M  '  12 

0:02 
0.4 

6:67 
1.6 

14:07 
0.2 

20:30 
0.7 

jTh  13 

1 

6:85 

1.7 

13:35 
0.4 

18:42 
0.7 

S   13 

0:31 
0.4 

7:88 
1.6 

15:08 
0.3 

21:11 
0.7 

Tu  13 

1 

1:08 
0.5^ 

7:34 
L6 

15:00 
0.1 

21.38 
0.7 

S  1  F    14 

1 

0:20 
0.2 

7:80 
1.7 

14:48 
0.5 

19:51 
0.7 

D   M   14 

1:87 
0.6 

8:82 
1.6 

1&67 
0.8 

22:31 
0.7 

^jW|l4 

2:22 
0.7 

8:28 
1.3 

15:42 
0.1 

22:42 

0.8 

1> 

S    15 

1:11 
0.3 

8:29 
1.5 

15:57 
0.4 

21:25 

0.7 

'Tu  15 

8:05 
0.7 

9:24 
1.8 

16:42 
0.2 

23.-28 
0.6 

E  Th'l5 

8:57 
0.7 

9:17 
1.1 

16:22 
0.1 

28:96 

1.1 

S  Il6 

2:19 
0.4 

9:32 
L6 

17:00 
0.4 

22:54 
0.7 

A  \V  16 

4:87 
0.7 

10:24 
1.2 

17:22 
0.1 

1  F   16 

5:25 
0.7 

10:16 
0.9 

17:02 
0.0 

M   17 

3:46 
0.5 

10:84 
1.4 

17:44 
0.3 

Th  17 

1 

0:14 
1.0 

5:54 
0.7 

11:26 
1.0 

17:57 
0.1 

i  S    17 

1      1 

0:24 
1.8 

6:88 
0.7 

11:17 
0.8 

17:43 
0.0' 

Tu'l8 

0:00 
0.7 

6:08 
0.6 

11:28 
1.3 

18:22 
0.2 

*,f!i8 

0:65 
1.2 

6:56 
0.6 

12:15 
1.0 

18:31 
0.0 

1  S    18 

IK© 
1.6 

7:40 
0.6 

12:12 
0.7 

18A^ 
0.0 

W  19 

0:60 
0.9 

6:13 
0.6 

12:16 
1.3 

18:54 
0.1 

S    19 

1 

1:31 
1.4 

7:48 
0.6 

12:68 

0.8 

19:06 
0.0 

M   19 

1 

1:42 
1.7 

8:80 
0.6 

13:07 
0.7 

19:05 
—0.1 

AJTh  20 

1:20 
1.1 

7:10 
0.5 

18KM 
1.2 

19:23 
0.1 

S    20 

2:06 
L6 

8:87 
0.5 

13:40 
0.7 

19:41 
0.0 

Tu  20 

1 

2:20 
L9 

9:14 
0.5 

18:57 
0.7 

19:43 
-0.1 

E 

F   21 

1 

1:54 
1.2 

7:57 
0.4 

18:44 
1.2 

19:56 
0.0 

m;2i 

2:40 
1.8 

9:18 
0.5 

14:20 
0.7 

20:15 
—0.1 

'W!21 

2:54 
2.0 

9:66 
0.4 

14:43 
0.7 

20:22 
-0.1 

S    22 

2:27 
1.4 

8:40 
0.8 

14:18 
1.1 

20:25 
0.0 

o;TuI22 

8:12 
1.9 

9:57 
0.4 

15:00 
0.7 

20:46 
—0.1 

g!Thj22 

8:80 
2.1 

10:82 
0.8 

16:30 
0.7 

21 KW 
-0.1 

S|23 

3:00 
1.6 

9:18 
0.4 

14:52 
1.0 

20:53 
0.0 

IW|23 

3:46 
2.0 

10:40 
0.3 

15:40 
0.7 

21:18 
—0.1 

Fj23 

4:08 
2.1 

11:18 
0.2 

16:17 
0.7 

21:40 
-0.1 

O 

M|24 

3:32 
1.7 

9:57 
0.3 

15:26 
0.9 

21:22 
0.0 

iTh  24 

1       1 

4:22 
2.0 

11:25 
0.8 

16:24 
0.7 

21:53 
0.0 

S    24 

1 

4:47 
2.1 

11:55 
0.2 

17:07 
0.7 

22:22 
0.0 

Tu  25 

1 

4:05 
1.7 

10:87 
0.3 

16:00 
0.8 

21:52 
0.0 

N    F   25 

1 

5:02 
2.0 

12:12 
0.2 

17:15 
0.7 

22:32 
0.1 

:  S   25 

6:26 
2.0 

12:87 
0.1 

18.-04 
0.7 

23:12 
0.2 

W '  26 

4:40 
1.8 

11:25 
0.3 

16:38 
0.7 

22:22 
0.0 

|S    26 

5:44 
L9 

13:02 

0.2 

18:13 
0.7 

28:19 
0.2 

M   26 

1 

6.-09 

1.8 

18:21 
0.1 

19K)7 
0.7 

Th  27 

6:20 
1.8 

12:25 
0.4 

17:22 
0.7 

22:58 
0.1 

;  s 

27 

6:80 
1.8 

13:52 
0.2 

19:25 
0.7 

P  Tu  27 

0:09 
0.4 

6:54 
1.7 

14K» 
0.1 

20:17 

0.8 

N 

F    28 

6:05 
1.8 

13:12 
0.4 

18:17 
0.7 

23:41 
0.1 

M   28 

0:15 
0.8 

7:20 
1.7 

14:48 
0.2 

20:47 
0.7 

W ,  28 

1:23 
0,5 

7:42 
L4 

14>49 
0.0 

21:18 
0.9 

S    29 

6:54 
1.7 

14:12 
0.4 

19:2(» 
0.7 

C  Tu'29 

1 

1:29 
0.5 

8:16 
1.5 

15:85 
0.1 

22:00 
0.8 

ElThl29 

2:58 
0.7 

8:42 
1.2 

15:33 
0.1 

22:38 
1.2 

Si  30 

0:35 
0.3 

7:50 
1.7 

15:15 
0.3 

20:58 
0.7 

,\V 

30 

3:06 
0.7 

9:18 

1.8 

16:24 
0.1 

23:00 
I.JO 

1  F    30 

4:37 
0.7 

9-.50 
0.9 

16:22 
0.0 

28:39 
1.4 

IC 

M!31 

1:47 
0.4 

8:55 
1.6 

16:17 
0.3 

22:30 
0.7 

1 

,  1 

S    31 

6.-07 
0.7 

10:58 
0.8 

17:12 
0.0 

•    •    •  1 

The  tid 
j  aeomi»aris( 

from  Mean 
1  and  which 
1  chart,  unle 
'         The  tin 

all  greater 

1         •.  new 
1  equator;  A 

es  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
3n  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 

Lower  Low  Water,  which  Is  the  datum  of  soundings  on  the  Hawaiian  Government  Survey  Charts  for  this  region. 
is  0.7  foot  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
ss  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

le  used  is  Hawaiian  Standard,  157°  SO'  W.:  O*'  is  midnight,  12>i  Is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.) . 
are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  8:47  p.m. 
moon;  ^.  1st  qnar.;  Q,  full  moon;  (J,  3d  quar.;  E,  moon  on  the  equator:  N.  8,  moon  farthest  north  or  south  of  the  ' 

P,  moon  in  apogee  or  perigee. 

APIA  (Upolu  Island),  SAMOA  ISLANDS,  1904. 
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JANUARY. 

FEBRUARY. 

MARCH. 

i 

Dayof— 

Time  and  Height  of  Hi( 
LowWater. 

fhand 

23:29 
—0.1 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

^ 

Dayof— 

Tlm«  and  jdeighc  of  UIgh  and 
LowWflier. 

1 

2 

w.  Imo. 

W. 

Mo. 

W. 

Mo. 

"" 

Fi    1 

4:50 
8.0 

10:56 
0.1 

17:10 
8.4 

9 

M 

1 

6:10 
3.3 

12:20 
—0.2 

18:82 
3.6 

P 

o 

Tu 

1 

5:50 
8.5 

12:00 
—0.3 

18:12 
8.6 

.     .     . 

0 

S     2 

5:40 
3.1 

11:48 
0.0 

17:69 
3.4 

Tu 

2 

0:47 
—0.4 

7KK) 
8.4 

13:08 
-0.2 

19:20 
8.5 

E 

W 

2 

0:28 
-0.4 

6:87 
8.5 

12:50 
—0.4 

19:00 
8.6 

S     3 

0:16 
—0.2 

6:28 
3.2 

12:33 
.    0.0 

18:47 
8.5 

W 

3 

1:34 
-0.3 

7:46 
3.4 

13:59 
-0.2 

20:10 
8.4 

Th 

3 

1:12 
-0.4 

7:26 
3.5 

13:87 
—0.8 

19:50 
3.6 

p 

1 

M     4 

i 

1:05 
-0.2 

7:17 
8.2 

18:24 
-0.1 

19:87 
8.4 

E 

Th 

4 

2:24 
-0.2 

8:36 
8.8 

14:47 
—0.1 

21:00 
3.3 

F 

4 

2:02 
-0.2 

8:12 
8.4 

14:26 
—0.2 

20:38 
8.3 

1 

Tu    6 

1:56 
—0.2 

8:07 
3.2 

14:17 
0.0 

20:30 
8.8 

F 

5 

8:16 
—0.1 

9:30 
8.2 

15:42 
0.1 

21:56 
8.1 

S 

5 

2:50 
—0.1 

9K)3 
3.2 

15:17 
0.0 

21:29 
8.0 

W    6 

2:49 
-0.1 

9K)0 
3.1 

16:12 
0.1 

•2l:2i 
3.2 

S 

6 

4:09 
0.1 

10:27 
3.1 

16:42 
0.2 

22:56 
2.9 

s 

6 

8:42 
0.2 

9:67 
3.0 

16:13 
0.2 

22:28 
2.8 

1 

1 

Th 

7 

8:42 
0.0 

9:56 
8.1 

16K)9 
0.2 

22:21 
3.0 

s 

7 

6:08 
0.3 

11:27 
2.9 

17:47 
0.3 

M 

7 

4:40 
0.4 

10:56 
2.9 

17:17 
0.4 

28:83 
2.6 

E 

1 

F 

8 

4:40 
0.1 

10:56 
8.0 

17:10 
0.8 

2825 
2.9 

c 

M 

8 

0:02 
2.7 

6:15 
0.4 

12:34 
2.8 

18:57 
0.4 

d 

Tu 

8 

5:46 
0.6 

12:00 
2.7 

18:26 
0.5 

d  s 

9 

6:40 
0.2 

12K)0 
3.0 

18:15 
0.8 

.    .    . 

Tu 

' 

1:12 
2.7 

7.-22 
0.4 

13:88 
2.8 

20:02 
0.4 

s' 

W 

9 

0:43 
2.6 

6:54 
0.6 

18:10 
2.7 

19:32 
0.6 

s 

10 

0:30 
2.8 

6:42 
0.3 

18:04 
2.9 

19:28 
0.3 

W 

10 

2:20 
2.7 

8:25 
0.4 

14:40 
2.9 

21:01 
0.4 

Th 

10 

1:52 
2.5 

8:00 
0.6 

14:12 
2.7 

20:8^^ 
0.5 

1    ^ 

11 

1:38 
2.8 

7:49 
0.3 

14:06 
3.0 

20:25 
0.3 

s 

Th 

11 

8:18 
2.7 

9:22 
0.4 

15:82 
2.9 

21:52 
0.3 

F 

11 

2:52 
2.6 

8:59 
0.6 

15:06 
2.8 

21:25 
0.4 

1     T° 

1 

12 

2:41 
2.8 

8:48 
0.3 

15:00 
3.0 

21:22 
0.2 

F 

12 

4:08 
2.7 

10:10 
0.4 

16:18 
3.0 

22:37 
0.3 

S 

12 

3:41 
2.7 

9:45 
0.5 

15:68 
2.8 

22:07 
0.4 

1  '"" 

13 

8:87 
2.8 

9:41 
0.8 

15:52 
3.1 

22:18 
0.2 

S 

13 

4:50 

2.8 

10:62 
0.4 

17:00 
3.0 

23:15 
0.3 

A 

S 

13 

4:21 
2.7 

10:27 
0.4 

16:84 
2.9 

22:47 
0.3 

Th 

14 

4.-27 
2.9 

10:30 
0.3 

16:87 
3.1 

22:57 
0.2 

s 

14 

6:26 

2.8 

11.-27 
0.4 

17:36 
3.0 

28:50 
0.3 

M 

14 

4:56 
2.8 

IIKX) 
0.4 

17:08 
2.9 

23:18 
0.3 

s 

F 

15 

5:10 
2.8 

11:22 
0.3 

17:20 
8.1 

28:38 
-0.2 

A 

• 

M 

15 

6:67 

2.8 

12:00 
0.4 

18:08 
2.9 

Tu 

15 

5:26 
2.8 

11:30 
0.3 

17:88 
2.9 

23:48 
0.3 

i 
1 

S    16 

5:48 
2.8 

11:50 
0.3 

17:57 
8.0 

Tu 

16 

0:22 
0.8 

6:26 
2.8 

12:80 
0.4 

18:38 
2.9 

• 

W 

16 

6:64 
2.9 

12K>2 
0.3 

18:08 
2.9 

;  ;  • , 

• 

s'l7 

1 

0:18 
—0.2 

6:24 
2.8 

12:25 
0.4 

18:34 
3.0 

W 

17 

0:50 
0.3 

6:56 
2.8 

13:00 
0.4 

19:07 

2.8 

E 

Th 

17 

0:17 
0.8 

6:24 
2.9 

12:32 
0.8 

18:39 
2.9 

M 

18 

0:47 
0.3 

6:56 
2.7 

12:56 
0.5 

19:05 
2.9 

E 

Th 

18 

1:20 
0.3 

7:27 

2.8 

18:30 
0.4 

19:38 

2.8 

F 

18 

0:48 
0.3 

6:57 
2.9 

13:06 
0.3 

19:11  ! 
2.9 

A  Tu  19 

1           1 

1:18 
0.8 

7:27 
2.7 

18:28 
0.5 

19:37 

2.8 

F 

19 

1:61 
0.4 

8:00 
2.8 

14:09 
0.4 

20:16 
2.7 

S 

19 

1:22 
0.8 

7:82 
2.9 

18:46 
0.8 

19:50 

2.8 

W|20 

1:52 
0.4 

8:00 
2.6 

14:02 
0.6 

20:10 
2.7 

S 

20 

2:38 
0.4 

8:40 
2.7 

14:51 
0.5 

21:00 
2.6 

S 

20 

2:00 
0.4 

8:11 
2.8 

14:26 
0.8 

20:32 
2.7 

jTh  21 

2:25 
0.5 

8:32 
2.6 

14:40 
0.6 

20:48 
2.6 

s 

21 

8:11 
0.5 

9:25 
2.7 

15:87 
0.5 

21:46 
2.6 

M 

21 

2:40 
0.5 

8:59 
2.8 

15:16 
0.4 

21:23 
2.6 

E    F    22 

8:02 
0.5 

9:14 
2.6 

15:22 
0.6 

21:32 
2.6 

M 

22 

3:58 
0.6 

10:20 
2.6 

16«7 
0.6 

22:46. 
2.5 

Tu 

22 

8:83 
0.6 

9:53 
2.7 

16:16 
0.5 

22:24 
2.5 

S    23 

8:46 
0.6 

lOKX) 
2.6 

16:10 
0.6 

22:21 
2.5 

D 

Tu 

23 

6:00 
0.7 

11:25 
2.6 

17:47 
0.6 

23:57 
2.4 

W 

23 

4:36 
0.7 

11:00 
2.6 

17:26 
0.6 

23:38 
2.5 

8    24 

1            ' 

4:85 
0.6 

10:57 
2.6 

17:10 
0.7 

23:26 
2.5 

W 

24 

6:11 
0.7 

12:35 
2.6 

19:00 
0.5 

.     .    . 

Th 

24 

6:51 
0.7 

12:13 
2.6 

18:40 
0.5 

})   M    25 

1 

5:35 
0.7 

12:00 
2.6 

18:18 
0.6 

N 

Th  25 

1:12 
2.5 

7:27 
0.6 

13:46 
2.8 

20:09 
0.4 

F 

25 

0:55 
2.b 

7:07 
0.6 

18:25 

2.8 

19:49 
0.4 

,Tu  26 

1       ' 

0:27 
2.5 

6:43 
0.6 

13K)4 
2.7 

19:26 
0.5 

F 

26 

2:22 
2.7 

8:33 
0.4 

14:48 
3.0 

21:09 
0.2 

S 

26 

2m 

2.7 

8:15 
0.4 

14:30 
3.0 

20:47 
0.2 

W  27 

1 

1:37 
2.5 

7:50 
0.5 

14:08 

2.8 

20:20 
0.4 

S    27 

3:22 
2.9 

9:82 
0.2 

15:46 
8.2 

22:02 
0.0 

s 

27 

3:02 
3.0 

9:14 
—0.1 

15:27 
8.2 

21:41 
0.0 

Th  28 

1 

2:42 
2.7 

8:52 
0.4 

15:07 
3.1 

21:29 
0.2 

S   28 

i 

4:15 
3.1 

10:2.1 
0.0 

16:87 
8.4 

22:52 
-0.2 

M 

28 

3:55 
8.2 

10:07 
-0.1 

16:18 
3.4 

22:31 
-0.2 

N 

F    29 

3:40 
2.9 

9:48 
0.2 

16K)2 
3.2 

22:21 
0.0 

M 

29 

5K» 
3.3 

11:15 
—0.2 

17:25 
8.5 

23:40 
—0.4 

P 

Tu 

29 

4:43 
3.4 

10:56 
-0.8 

17:08 
3.5 

23:20 
—0.3 

S    30 

1 

4:81 
3.1 

10:40 
0.0 

16:63 
3.4 

23:10 
—0.2 

E 

W 

30 

5:30 
3.5 

11:42 
—0.3 

17:54 
3.5 

S    31 

5:22 
3.2 

11:80 
-0.1 

17:42 
3.5 

23:59 
-0.3 

Q 

Th 

31 

0:05 
—0.3 

6:16 
3.5 

12:28 
—0.4 

18:42 
3.6 
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koned 
a,  and 
chart, 

are  in 
tance, 

Thetld 
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APRIL. 

?h  and 

MAY. 

JUNE.                              1 

s 

Day of— 

Tlmeand  Height  of  Hi| 
LowWater. 

i 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

Day  of— 

Time  am 

2:17 
0.4 

1  Height  of  High  and 
Low  Water. 

W.  Slo. 

W. 

Mo. 
1 

W. 

Mo. 

F 

1 

0:50 
-0.3 

7:00 
3.5 

13:14 
-0.3 

19:27 
3.4 

S 

1:10 
0.0 

7:28 
3.3 

13:40 
0.0 

19:52- 
3.0 

,w 

1 

8:80 
2.9 

14:48 
0.3 

20:58 
2.6 

S 

2 

1:36 
—0.2 

7:47 
3.4 

14:00 
-0.1 

20:12 
3.2 

M 

2 

1:57 
0.2 

8:10 
8.1 

14:27 
0.1 

20:38 

2.8 

,Th 

2 

8:04 
0.6 

9:16 
2.7 

15:34 
0.5 

21:47 
2.5 

S 

3 

2:22 
0.0 

8:36 
3.2 

14:51 
0.1 

21:03 
2.9 

s 

Tu 

3 

2:45 
0.4 

8:58 
2.8 

16:17 
0.3 

21:30 
2.6 

F 

3 

8:55 
0.7 

10:05 
2.6 

16:20 
0.6 

22:36  t 
2.4. 

M 

4 

3:13 
0.3 

9:26 
3.0 

15:45 
0.3 

22:00 
2.7 

W 

4 

3:37 
0.6 

9:50 
2.7 

16:10 
0.5 

22:25 
2.5 

A 

S 

4 

4:47 
0.8 

10:57 
2.4 

17:12 
0.7 

23:30  1 
2.4: 

s 

Tu 

5 

4:t0 
0.5 

10:24 
2.8 

16:44 
0.4 

23:00 
2.5 

Th 

5 

4:36 
0.7 

10:48 
2.6 

17:a5 
0.6 

23:25 
2.4 

c 

s 

5 

5:40 
0.8 

11:54 
2.4 

18:06 
0.7 

:  :  :' 

W 

6 

5:12 
0.6 

11:27 
2.6 

17:60 
0.6 

F 

6 

6:38 
.0.8 

11:50 
2.5 

18:06 
0.7 

M 

6 

0:24 
2.4 

6:37 
0.8 

12:50 
2.4 

19:00 
0.7 

C 

Th 

7 

0:09 
2.4 

6:21 
0.7 

12:32 
2.6 

18:55 
0.6 

(C 

S 

7 

0:26 
2.4 

6:39 

0.8 

12:50 
2.5 

19:03 
0.7 

K  Tu 

7 

1:16 
2.5 

7:31 
0.7 

18:42 
2.4 

19:52  ] 
0.6 

F 

8 

1:15 
2.4 

7:26 
0.7 

13:36 
2.6 

19:54 
0.6 

A 

S 

8 

1:22 
2.4 

7:36 
0.8 

13:47 
2.5 

19:59 
0.6 

W 

1 

8 

2K)7 
2.6 

8:22 
0.6 

14:33 
2.5 

20:41 
0.6 

1 

S 

9 

2:12 
2.6 

8:23 
0.7 

14:32 
2.6 

20:44 
0.5 

M 

9 

2:12 
2.5 

8:25 
0.7 

14:35 
2.5 

20:45 
0.5 

Th 

9 

2:55 

2.7 

9:19 
0.5 

15:20 
2.6 

21:26' 
0.4, 

A 

S 

10 

3:00 
2.6 

9:11 
0.6 

15:20 
2.7 

21:31 
0.5 

E 

Tu 

10 

2:57 
2.6 

9:10 
0.5 

15:18 
2.6 

21:26 
0.5 

F 

10 

3:40 
2.9 

9:66 
0.3 

16:05 

2.8 

22:10  i 
0.3  1 

1 

M 

11 

8:44 
2.7 

9:52 
0.5 

15:57 
2.8 

22:10 
0.4 

W 

11 

3:37 

2.8 

9:50 
0.4 

15:56 
2.7 

22:02 
0.4 

S 

11 

4:25 
3.0 

10:40 
0.2 

16:50 
2.9 

22:54 

0.3  j 

Tu 

12 

4:20 
2.8 

10:27 
0.4 

16:34 

2.8 

22:41 
0.3 

Th 

12 

4:15 
2.9 

10:30 
0.3 

16:84 
2.8 

22:40 
0.8 

s 

12 

5:07 
3.2 

11:24 
0.0 

17:38 
2.9 

23:87 
0.2 

E 

W 

13 

4:60 
2.9 

11. -00 
0.3 

17:06 
2.9 

23:12 
0.3 

F 

13 

4:52 
3.0 

11:05 
0.2 

17:12 
2.9 

23:17 
0.3 

• 

M 

13 

5:62 
8.2 

12:08 
0.0 

18:18 
3.0 

.    .    . 

Th 

14 

5:22 
2.9 

11:32 
0.2 

17:38 
2.9 

23:45 
0.3 

• 

S 

14 

5r29 
3.1 

11:43 
0.1 

17:51 
2.9 

23:55 
0.2 

N 

Tu 

14 

0:22 
0.2 

6:86 
3.3 

12:67 
—0.1 

19:06  1 
3.0 

• 

F 

15 

5:56 
3.0 

12:07 
0.2 

18:14 
2.9 

S 

15 

6:10 
3.3 

12:24 
0.1 

18:32 
2.9 

W 

15 

1:10 
0.2 

7:25 
3.1 

13:47 
0.0 

19:&'> 
2.9 

S 

16 

0:20 
0.3 

6:30 
3.0 

12:43 
0.2 

18:50 
2.9 

M 

16 

0:36 
0.3 

6:52 
3.1 

13:08 
0.1 

19:15 
2.9 

Th 

16 

2:00 
0.2 

8:16 
3.1 

14:37 
0.0 

20:48 
2.9 

IS 

17 

0:65 
0.3 

7:09 
3.0 

13:-23 
0.2 

19:30 

2.8 

N 

Tu 

17 

1:22 
0.3 

7:37 
3.1 

18:57 
0.1 

20:a5 

■     2.  H 

P 

F 

17 

2:58 
0.8 

9:11 
3.0 

15:30 
0.1 

21:41 

2.9; 

M 

18 

1:87 
0.4 

7:53 
2.9 

14:10 
0.2 

20:17 

2.8 

W 

18 

2:11 
0.4 

8:29 
3.0 

14:60 
0.2 

21:00 

2.8 

S 

18 

3:57 
0.3 

10:12 
3.0 

16:30 
0.2 

22:47 
2.9, 

Tu 

19 

2.-24 
0.4 

8:41 
2.9 

15:02 
0.3 

21:11 
2.7 

Th 

19 

3:10 
0.4 

9r25 
2.9 

16:48 
0.3 

22:00 
2.7 

S 

19 

4:58 
0.3 

11:13 
2.9 

17:32 
0.3 

23:50 
2.9 

In 

W 

20 

3:20 
0.5 

9:40 
2.8 

16.-02 
0.4 

22:13 
2.6 

F 

20 

4:12 
0.5 

10:30 

2.8 

16:62 
0.3 

23:08 
2.7 

3) 
E 

M 

20 

6:05 
0.3 

12:20 

2.8 

18:33 
0.3 

:  :  :' 

Th 

21 

4:24 
0.6 

10:43 
2.7 

17:10 
0.5 

•23.-26 
2.6 

1> 

S 

21 

5:20 
0.5 

11:36 
2.8 

18:00 
0.8 

Tu 

21 

0:55 
2.9 

7:12 
0.3 

13:26 
2.9 

19:37 
0.3 

D 

F 

22 

5:37 
0.6 

11:55 
2.7 

18:19 
0.4 

P 

s 

22 

0:15 

2.8 

6:28 
0.4 

12:42 

2.8 

19:02 
0.3 

\V 

22 

1:55 
3.0 

8:16 
0.2 

14^29 
2,9 

20:37 
0.2 

S 

23 

0:36 
2.6 

6:49 
0.5 

13:05 
2.8 

19:26 
0.3 

M 

23 

1:20 
2.9 

7:34 
0.3 

13:48 
2.9 

20:00 
0.2 

Th 

23 

2:52 
8.1 

9:10 
0.1 

15:26 
8.0 

21:34 
0.1 

S 

24 

1:42 
2.8 

7:55 
0.3 

14:10 
2.9 

20:25 
0.2 

E 

Tu 

24 

2:18 
3.0 

8:38 
0.1 

14:47 
3.0 

21:00 
0.1 

F 

24 

3:42 
3.2 

10:05 
0.0 

16:17 
3.0 

6.1 

1 

M 

25 

2:40 
8.0 

8:54 
p.l 

15:06 
3.1 

21:20 
0.0 

W 

25 

8:11 
3.2 

9:30 
0.0 

15:42 
3.2 

21:52 
0.0 

S 

25 

4:85 
8.3 

10:52 
0.0 

17.-06 
3.0 

23:10 
0.1  1 

1  P 

E 

Tu 

26 

3:32 
3.2 

9:45 
0.0 

16:00 
3.3 

22:10 
-0.1 

Th 

26 

4:02 
3.3 

10r20 
—0.1 

16:32 
3.2 

22:40 
-0.1 

S 

26 

5:18 
8.3 

11:37 
0.0 

17:50 
3.0 

23M  , 

0.1  t 

W 

27 

4:22 
3.4 

10:35 
—0.2 

16:48 
3.4 

23:00 
—0.2 

F 

27 

4:50 
3.4 

11:07 
—0.2 

17:20 
3.2 

23:24 
-0.1 

S 

O 

M 

27 

6K)0 
8.2 

12:18 
0.0 

18:30 
2.9 

Th 

28 

5:10 
3.5 

11:22 
-0.3 

17:35 
3.4 

23:43 
—0.2 

o 

S 

28 

5:34 
3.4 

11:51 
—0.2 

18:03 
3.1 

Tu 

28 

0:32 
0.2 

6:42 
8.1 

ISHK) 
0.1 

19:0!* 
2.8 

o 

F 

29 

6:55 
3.5 

12:07 
-0.3 

18:20 
3.3 

s 

29 

0:07 
0.0 

6:18 
3.3 

12:36 
—0.1 

18:47 
3.0 

W 

29 

1:12 
0.3 

7:21 
3.0 

13:40 
0.2 

19:4^ 
2.71 

1 

S 

30 

0:27 
—0.1 

6:38 
3.4 

12:52 
—0.2 

19:0?> 
3.2 

8 

M 
Tu 

30 
31 

0:50 
0.1 

1:86 
0.3 

7:02 
3.2 

7:45 
3.1 

13:20 
0.0 

14:02 
0.1 

19:30 
2.9 

20:14 

2.8 

Th 

30 

1:50 
0.6 

8:00 
2.9 

14:15 
0.3 

20:25 
2.6 

The  tld 

1  acomparis 

{  from  Meai 

I  which  is  1. 

unless  a  m 

es  are  placed  in  the  order  of  occurrence,  wl 
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ae  used  is  Apia  Mean  Local  Civil,  for  the  m( 
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JULY. 

■ 

~ 

AUGUST. 

tof  Hi{ 
ater. 

■ 

of- 

SEPTEMBER. 

Time  and  Heigh 
LowW 

4:08      10:14 
0.7        2.5 

tof  High  and 
ater. 

c  Day  of— 
;^   W.  .Mo. 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 
W.  'mo. 

Time  and  Heigh 
Ix)w  W 

?h  and 

1 

Day 

W.  Mo. 

i  F:    1 

2^28 
0.6 

8:40 
2.7 

14:58 
0.4 

21:02 
2.6 

M 

1 

3:08 
0.6 

9:17 
2.6 

15:29 
0.6 

21:41 

2.6 

Th    1 

16:'26 
0.7 

22:51 
2.5 

A    8      2 

3:12 
0.7 

9:19 
2.6 

16:32 
0.6 

21:46 
2,5 

Tu 

2 

3:50 
0.7 

10:00 
2.5 

16:12 
0.7 

22:30 
2.5 

C|  F     2 

5:14 
0.7 

11:'22 
2.4 

17:86 
0.8 

.     .    . 

si   3 

S:56 
0.7 

10K» 
2.5 

16:17 
0.7 

•2232 
2.5 

W 

3 

4:44 
0.7 

10:50 
2.5 

17:06 
0.7 

23:50 
2.5 

S      3 

0:00 
2.6 

6:'26 
0.6 

12:37 
2.4 

18:52 
0.7  ' 

E   M     4 

4:42 
0.8 

10:52 
2.4 

17:06 
0.7 

28-24 
2.4 

C 

Thi   4 

5:48 
0.7 

11:56 
2.4 

18:11 
0.8 

N 

S"|4 

1:12 
2.7 

7:36 
0.5 

18:50 
•2.6 

20:02 
0.5 

I  Tu    5 

5:35 
0.8 

11:48 
2.4 

18:02 
0.8 

'  F 

6 

0:35 
2.6 

6:57 
0.7 

13:07 
2.4 

19:-22 
0.7 

M     5 

•2:18 
2.8 

8:40 
0.3 

14:54 
2.8 

21:00 
0.3 

IW     6 

0:20 
2.5 

6:85 

0.8 

12.46 
2.4 

19:00 
0.7 

,  S 

6 

1:42 
•2.7 

8:02 
0.5 

14:16 
2.5 

20:24 
0.5 

Tu    6 

3:17 
3.1 

9:86 
0.1 

15:49 
3.0 

22:00 
0.1 

Th     7 

1:17 
2.6 

7:35 
0.6 

13:47 
2.4 

20:00 
0.6 

N  !  S  1    7 
1 

2:49 
2.9 

9:04 
0.3 

15:15 
2.7 

•21-22 
0.3 

W     7 

4:10 
3.3 

10:'27 
—0.1 

16:39 
3.3 

22:49 
—0.1 

F'    8 

2:15 
2.7 

8:32 
0.5 

14:45 
2.6 

20:52 
0.5 

M     8 

1 

3:37 
3.1 

9:57 
0.1 

2.9 

•22:17 
0.1 

Th!    8 

1     ; 

5:00 
3.5 

11:14 
-0.3 

17:26 
3.4 

28:36 
—0.3 

S      9 

3.-0r7 
2.9 

9:27 
0.3 

15:38 
2.7 

21:44 
0.3 

,Tu|    9 
1 

4:30 
3.3 

10:48 
—0.1 

17:00 
3.1 

23:06 
0.0 

P|F      9 

5:48 
8.6 

12:02 
—0.4 

18:12 
3.5 

S    10 

4K)0 
3.1 

10:16 
0.1 

16:29 
2.9 

•22:32 
0.2 

W   10 

5:17 
3.4 

1135 
—0.2 

17:46 
8.3 

•23:43 
—0.2 

E 

s  !  10 

0:'25 
-0.4 

6:37 
3.6 

12:50 
—0.4 

19:00 
3.6 

^'   M    11 

4:48 
3.2 

11:07 
0.0 

17:18 
3.0 

'23:20 
0.1 

^I.ThjU 

6:05 
3.5 

12:22 
-0.3 

18:82 
3.4 

s  11 

1:12 
-0.4 

7:'23 
3.5 

18:85 
-0.3 

19:47 
3.5 

•  Tu.  12 

5-.84 
S.8 

11:58 
—0.1 

18:04 
3.1 

F 

12 

0:42 
-0.2 

6:54 
3.6 

18:08 
-0.3 

19:*20 
3.4 

M    12 

2:00 
-0.2 

8:10 
3.3 

14:28 
-0.1 

20:36 
3.3 

W 

13 

0:10 
0.0 

6:22 
3.4 

12:40 
—0.2 

18:52 
3,2 

S 

13 

1:30 
—0.2 

7:48 
3.4 

13:56 
-0.3 

20:07 
3.4 

Itu  13 

1 

2:50 
—0.1 

9:02 
3.1 

15:15 
0.1 

21:28 
8.1 

P  Th  14 

0:58 
0.0 

7:10 
3.4 

13:28 
—0.2 

19:40 
3.2 

E 

§ 

14 

2:20 
—0.2 

8:32 
3.3 

14:45 
—0.1 

20:59 
3.3 

W   14 

3:46 
0.1 

10:00 
2.9 

16:12 
0.3 

22:28 
3.0 

F  .16 

1:50 
0.0 

8:02 
3.3 

14:19 
-0.1 

•20:30 
3.2 

M 

15 

3:11 
0.0 

925 
3.2 

15:88 
0.0 

21:54 
3.1 

Th  15 

4:48 
0.3 

11:08 
2.7 

17:15 
0.6 

•23:32 
2.8 

S|16 

2:42 
0.0 

8:54 
3.2 

15:11 
0.0 

2124 
3.1 

Tu 

16 

4:10 
0.1 

10:24 
3.0 

16:87 
0.2 

'22:55 
3.0 

I 

F   16 

5:57 
0.4 

12:14 
2.6 

18:26 
0.5 

E 

S 

17 

3:35 
0.1 

9:49 
3.1 

16:06 
0.1 

22:21 
3.0 

3)  W 

17 

5:14 
0.3 

11.-28 
2.8 

17:41 
0.4 

S^17 

0:42 
2.7 

7:06 
0.5 

13:25 
2.6 

19:84 
0.5 

M 

18 

4:35 
0.2 

10:50 
3.0 

17:04 
0.2 

23:'^ 
3.0 

iTh 

18 

0:00 
2.9 

6:22 
0.4 

12:40 
•2.7 

18:50 
0.4 

S    18 

1:48 
2.8 

8:10 
0.4 

14:-28 
2.6 

'20:37 
0.5 

})   Tu'19 

5:40 
0.3 

11:58 

2.8 

18:06 
0.3 

;  F 

19 

1:10 
2.8 

7:32 
0.4 

13:50 
2.7 

•20K)0 
0.4 

M   19 

2:46 
2.8 

9:04 
0.4 

15:20 
2.7 

•21:30 
0.4 

w:2o 

0-27 
2.9 

6:48 
0.3 

13:02 

2.8 

19:13 
0.3 

«,'« 

20 

2:14 
2.9 

8:37 
0.3 

14:.'v4 
2.7 

21  KM) 
0.4 

Tu  20 

3:87 
2.9 

9:52 
0,8 

16K)7 

2.8 

•22:14  , 
0.3 

Th  21 

1:33 
2.9 

7:55 
0.3 

14:09 

2.8 

20:-20 
0.3 

S 

21 

3:10 
8.0 

9:33 
0.3 

16:48 
•2.8 

•21:52 
0.3 

w'21 

4.-22 
2.9 

10:84 
0.8 

16:45 
2.9 

•22:52  ; 

0.3  1 

1 

F    22 

2:83 
3.0 

8:56 
0.2 

15:15 
2.8 

21:17 
0.3 

M 

22 

4:00 
3.0 

10:-20 
0.2 

16:32 
•2.9 

22:38 

0.:^ 

A 

Thi22 

4:59 
•2.9 

11:10 
0.3 

17:16 
2.9 

'23:22  1 
0.3  ' 

■■]... 

8:30 
3.1 

9:50 
0.2 

16:05 
2.9 

22:08 
0.2 

Tu 

1 

23 

4:45 
3.0 

IIKX) 
0.2 

17:12 
2.9 

23:17 
0.3 

F 

23 

530 
2.9 

11:88 
0.3 

17:45 
2.9 

•23:53 
0.3 

S    S    24 

1 

4:18 
3.1 

10:40 
0.1 

16:52 
2.9 

•22:54 
0.2 

IW   24 

5:25 
3.0 

11:40 
0.2 

17:47 
2.9 

'23:57 
0.3 

r: 

S    24 

5:59 
2.9 

V2:ff7 
0.8 

18:15 
•2.9 

M    25 

b:02 
3.2 

ll:-22 
0.1 

17:34 
2.9 

23:36 
0.2 

C,Th:25 

1       1 

5:58 
8,0 

12:11 

0.2 

18:18 
2.9 

IS    25 

0:'22- 
0.3 

6:^27 
2.8 

12:35 
0.3 

18:42 
2.9 

O  Tu  26 

1 

5:45 
3.1 

12:00 
0.1 

18:10 
2.9 

AjF    26 

0:22 
0.3 

6:30 
2.9 

12:41 
0.3 

18:47 

•2.8 

M   26 

0:53 
0.3 

6:58 
2.8 

13:05 
0.4 

19:15 
2.8 

iW  27 

0:14 
0.3 

6:22 
3.1 

12:37 
0.2 

18:46 
•2.8 

'  S  ,  27 

0:54 
0.4 

6:58 
•2.8 

13:10 
0.3 

19:15 

'2..S 

Tu  27 

1:27 
0.3 

7:31 
2.7 

13:38 
0.4 

19:52 

2.8 

Th  28 

0:48 
0.3 

6:50 
3.0 

13:10 
0.3 

19:-21 
•2..S 

E     s'28 

1 

1.-22 
0.4 

7:30 

2.8 

13:39 
0.4 

19:47 

2.H 

W   28 

1 

2:05 
0.4 

8:09 
2.7 

14:18 
0.6 

•20:34 

■2.7 

F    29 

iriO 
0.4 

7:31 

2.8 

13:44 
0.3 

19:51 
2.7 

M    29 

l:.-5 
0.4 

H;02 
2.7 

14:14 
0.5 

20:23 
'2.7 

Th  29 

2:50 
0.4 

8:55 
2.6 

15:06 
0.6 

•21:^25 
•2.6 

A    S    'SO 

1-.56 
0.5 

M:03 

2.H 

14:16 
0.4 

20:25 
2.7 

Tu  30 

2:32 
0.5 

8:38 
2.6 

14:50 
0.6 

21:0:3 
2.0 

F    30 

3:47 
0.5 

9:52 
2.5 

16KK) 
0.7 

•22:25 
2.6 

E  •  S  1  31 

.       1 

2:30 
0.6 

8:37 
2.G 

14:.tO 
0.5 

•21:00 
2.G 

W  31 

3:15 
0.5 

9:-21 
2.5 

15:31 
0.6 

21:51 
2.  «> 

! 

The  tW 
a  comparls 
from  Mean 
which  is  1. 
unless  a  m 

The  tin 
the  foreno< 
15:47  18  3:47 

#,ncM 
equator;  A 

es  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  Indicate  whe 
Low  Water  Springs,  which  la  approximate 
6  feet  below  mean  .sea  level.    To  nnd  the  dt 
inu8  ( —  )  .sign  is  before  the  height,  In  whlc 
ae  used  is  Apia  Mean  Ltwal  Civil,  for  the  mi 
m  (a.  m.),  all  greater  are  in  the  afternoon  ( 
p.m. 

r  moon;  ]),  1st  quar.;  O,  'uU  moon;  (£,  8d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  Umes  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  i 
jly  the  datum  of  soundings  on  the  Admiral 
?pth  of  water,  add  the  tabular  height  to  the 
h  case  subtract  it. 

iridian  171°  44'  W.;  0»»  is  midnight,  12»  is  noc 
p.  m.)  and  when  dimini.shed  by  12  give  the 

luar.;  E»  moon  on  the  equator;  N,  S,  moon 

»n  the  second  line  of  each  day: 
n  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart,  ' 

n;  all  hours  less  than  12  are  in 
times  after  noon;  for  instance,  , 

farthest  north  or  south  of  the 

212 


APIA  (Upolu  iBland),  SAMOA  ISLANDS.  1904. 


OCTOBER. 
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Low  Water. 
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0.1 

14K)2 
0.8 

14:50 
0.4 

15:40 
0.6 

16:82 
0.7 

17.^ 
0.8 

18:20 
0.8 

13.-00 
2.5 

13:61 
2.5 

14:39 
2.6 

16:24 
2.8 

16:06 
2.9 

16*.50 
8.0 

17:32 
8.1 

18:16 
8.2 

12M6 
0.2 

ISM 
0.2 

14:26 
0.3 

16:24 
0.3 

16:21 
0.8 

17:26 
0.4 

18:85 
0.8 

18:20 
2.9 

UTJO 
8.1 


20:00 
0.2 

20:57 
0.1 

21:51 
—0.1 

22:41 
-0.2 

23:30 
—0.2 


18:42 
8.4 

19:27 
8.2 

20:14 
3.1 

21:02 
2.9 

21:50 
2.7 

22:43 
2.6 

23:37 
2.4 


19:15 
0.8 

20.'07 
0.7 

20:54 
0.5 

21:40 
0.4 

22:24 
0.3 

28K)6 
0.2 

28  A) 

ai 


19K)1 
3.2 

19:50 
8.1 

20:40 
8.1 

21:86 
8.0 

22.-86 
2.9 

28:40 

2.8 


19:40 
0.3 

2J:41 

O.'J 


The  tides  are  placed  in  the  order  of  wcurrenee,  with  their  times  on  the  first  line  and  heights  on  the  tieoond  line  of  each  day: 
a  eomparitMHi  of  consecutive  heights  will  indicate  whether  It  i«  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  1.6  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabtilar  height  to  the  wnndings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Apia  Mean  Local  Civil,  for  the  meridian  171°  44'  W.;  0^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m),  all  greater  are  in  the  afternoon  (p.  m)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.m. 

#,  new  moon;  ^,  Ist  quar.;  Q,  full  moon;  (^,  3d  qnar.;  E.  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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1 

1 

JANUARY. 

;h  and 

FEBRUARY. 

MARCH.                               1 

1    , 

Day  of— 

Time  and  Height  of  Hij 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  Hl| 
Low  Water. 

-^h  and 

•21:89 
0.1 

i 

I*aytjf— 

TimQ  and  Height  i>f  Eigh  and 
LowWalcr. 

w.  !mo. 

W. 

Mo. 

\\\  Mo. 

1 
1 

1  F     1 

1:54 
3.4 

8:00      J  4:20 
0.2        3.8 

20:16 
0.3 

"^ 

1 

3:16 
3.8 

9:24 
0.0 

16:42 
3.5 

Tu 

1 

2:55 
8.8 

9:02 
0.0 

15:20 
8.6 

21:20 
0.1 

'N|  S,    2 

2:47 
8.6 

8:54      15:16 
0.1         3.4 

21:07 
0.2 

9  Tu 

2 

4:11 
8.8 

10:20 
0.0 

16:87 
8.5 

22:37 
0.1 

p 

0 

W 

2 

3:51 
3.8 

9:67 
0.0 

16:18 
3.6 

22:20 
0.1 

O'  S|    3 

3:41 
3.7 

9:47      16:07 
0.1         3.4 

22:01 
0.2 

W 

3 

5K)7 
3.9 

11:16 
0.0 

17:35 
3.6 

23:36 
0.0 

£ 

Th 

3 

4:48 
3.8 

10:66 
0.0 

17:17 
3.6 

23:20 
0.0 

p\yi   4 

4:86 

3.8 

10:48      17:02 
0.0        3.5 

23:00 
0.1 

Th    4 

1 

6:05 
3.9 

12:12 
0.0 

18:35 
3.7 

•    •    • 

F 

4 

5:47 
8.8 

11:52 
0.0 

18:15 
3.7 

Tut    5 

1           1 

5:80 
3.9 

11:41      18:00 
—0.1        8.6 

28:56 
0.0 

K    F     5 

0:35 
0.0 

7:02 
3.9 

13:10 
-0.1 

19:31 
3.8 

S      5 

0:^20 
0.0 

6:46 
3.8 

12:60 
0.0 

19:12 
3.8 

,       W6 

6:26 
8.9 

12:36      18:56 
-0.1         3.7 

1  S      6 

1:36 
—0.1 

8.-00 
3.9 

14:07 
—0.1 

20:29 
3.8 

S     6 

1:17 
0.0 

7:41 
3.8 

13:46 
0.0 

20:08 
3.8 

Th,    7 

0:55 
0.0 

7:22      13:32 
4.0     —0.2 

19:52 
3.8 

I  S     7 

2:32 
—0.1 

8:55 
3.9 

15:00 
—0.2 

21:24 
3.9 

M     7 

2:13 
0.0 

8:37 
3.8 

14:40 
0.0 

21:02 
3.9 

fI    8 

1:62 
-0.1 

8:20      14.-27 
4.0     —0.2 

20:48 
3.8 

C  M 

8 

3:26 
—0.1 

9:50 
3.9 

16:M 
—0.2 

22:18 
3.9 

Tu    8 

3:08 
—0.1 

9:30 
3.« 

15:31 
0.0 

•21:53 
3.9 

£    S  1   9 

2:50 
—0.2 

9:14      16:20 
4.0     —0.2 

21:44 
8.9 

!tu 

9 

421 
—0.1 

10:44 
3.9 

16:46 
—0.1 

•23:10 
3.9 

C 

W     9 

3:59 
0.0 

10:20 

3.8 

16:21 
0.0 

22:43 
3.9 

C    S   10 

1 

8:47 
—0.2 

10:10      16:16 
4.0     —0.3 

22:39 
4.0 

W 

1 

10 

6:14 
-0.1 

11:36 
8.8 

17:86 
-0.1 

S 

Th  10 

4:48 
0.0 

11:10 
3.7 

17:10 
0.1 

23:32 

3.8 

,Mlll 

1            1 

4:42 
-0.2 

11:04      17:08 
4.0     —0.2 

23:32 
4.0 

jTh 

1 

11 

o.-oo 

3.9 

6:06 
0.0 

12:26 
3.7 

18:25 
0.0 

Fjll 

6:37 
0.1 

11:59 
3.6 

17:66 
0.1 

'       Tu'l2 

5:36 
—0.1 

11:67      18:00 
3.9     -0.1 

s    F 

12 

0:50 

3.8 

6:65 
0.1 

13:18 
3.6 

19:14 
0.2 

S    12 

0:20 
3.7 

6:22 
0.2 

12:45 
3.4 

18:41 
0.3 

W  13 

0:26 
3.9 

6:81      12:52 
0.0         8.8 

18:54 
0.0 

S    13 

1:40 
3.7 

7:45 
0.2 

14K)7 
3.4 

20  KW 
0.3 

SIS 

1 

1:06 
3.6 

7:10 
0.3 

13:82 
.   3.3 

19:27 
0,4 

iTh:i4 

1            1 

1:17 
3.9 

7:23     13:47 
0.0        8.6 

19:46 
0.1 

1  S    14 

2:29 
3.6 

8:32 
0.3 

14:60 
3.3 

20:50 
0.5 

A 

M!14 

1:53 
3.5 

7:55 
0.4 

14:18 
3.2 

•20:10 
0.5 

S  I  F   15 

2:10 
3.8 

8:17      14:89 
0.1         8.5 

•20:36 
0.2 

M   15 

3:17 
3.5 

9:*23 
0.5 

15:47 
3.1 

•21:38 
0.6 

Tu  15 

1 

2:40 
3.3 

8:42 
0.6 

15:05 
3.1 

•20:56 
0.6 

S    16 

,     1       1 

8:01 
3.7 

9K)9      15:30 
0.3        3.4 

21:26 
0.4 

A  Tu 

16 

4:06 
3.3 

10:10 
0.6 

16:35 
3.0 

•22:24 
0.7 

W!l6 

1 

3:28 
3.2 

9:^29 
0.6 

15:62 
3.0 

•21:46 
0.7 

S    17 

8:51 
3.6 

10:00      16:22 
0.4         3.2 

22:16 
0.5 

W   17 

4:50 
3.3 

10:69 
0.7 

17:24 
3.0 

•23:12 
0.8 

• 

Th  17 

4:18 
3.2 

10:17 
0.7 

16:40 
3.0 

•22:34 
0.7 

•  M    18 

1     ■ 

4:42 
3.5 

10:50      17:14 
0.5        3.1 

23:(M 
0.6 

Th  18 

5:45 
3.2 

11:47 
0.7 

18:10 
•2.9 

23:59 
0.8 

E 

f'i8 

6:08 
•3.1 

11:07 
0.7 

17:30 
3.0 

•23:27 
0.7 

\     I  Tu  19 

1 

5:32 
3.4 

11:87      18:08 
0.6        3.0 

•23:50 
0.7 

E  1  F  !  19 

6:32 
3.1 

12:33 
0.7 

18:57 
3.0 

S    19 

6K)0 
3.1 

11:55 
0.7 

18:18 
3.1 

A   W  20 

6:18 
3.3 

12:25      18:50 
0.6        3.0 

,  S 

20 

0:47 
0.7 

7:^21 
3.1 

13:19 
0.7 

19:40 
3.0 

IS    20 

0:17 
0.6 

6:50 
3.2 

12:42 
0.6 

19:06 
3.2 

Th  21 

0:36 

0.8 

7:06      13:10 
3.2        0.7 

19:83 
3.0 

IS 

21 

1:35 
0.6 

8K)7 
3.2 

14K)2 
0.6 

20:'25 
8.1 

M   21 

1:07 
0.5 

7:37 
3.2 

13:30 
0.5 

19:53 
3.3 

1      1  F   22 

1:20 
0.8 

7:51      13:68 
3.2         0.7 

•20:16 
3.0 

M   22 

2:22 
0.5 

8:62 
3.2 

14:47 
0.5 

•21:11 
3.3 

Tu  22 

1:58 
0.3 

8:25 
3.8 

14:18 
0.4 

•20:42 
3.5 

£    S  1  23 

2:04 
0.7 

8:35      14:35 
3.2         0.6 

•20:67 
3.0 

Tu 

23 

3:10 
0.4 

9:38 
3.3 

15:30 
0.4 

•21:55 
3.4 

Wl23 

2:47 
0.2 

9:12 
3.4 

15:06 
0.3 

21:30 
3.6 

1  S   24 

1 

2:47 
0.6 

9:19     15:13 
3.2         0.6 

•21:38 
3.1 

D   W  24 

8:56 
0.3 

10:22 
3.3 

16:17 
0.3 

•22:41 
3.6 

Th  24 

3:85 
0.1 

9:58 
3.5 

15:52 
0.2 

•22:19 
3.7 

I       M  1  25 

8:82 
0.6 

10:02      15:57 
8.2         0.6 

•22.-20 
3.2 

Th 

25 

4:45 
0.2 

11:06 
3.4 

17:00 
0.2 

•23:30 
3.7 

N 

F   25 

4:^23 
0.0 

10:44 
3.6 

16:39 
0.1 

•23:06 
3.8 

D 

Tu  26 

4:19 
0.4 

10:44      16:41 
8.2         0,4 

•28:05 
3.3 

N    F 

26 

5:33 

0.1 

11:54 
3.5 

17:49 
0.1 

s  '26 

5:12 
0.0 

11:32 
3.6 

17:^29 
0.0 

•23:56 
3.9 

W|27 

6:05 
0.4 

11:80      17:24 
3.8         0.4 

•23:52 
3.5 

f  S 

27 

0:19 
3.7 

6:24 
0.0 

12:42 
3.6 

18:'37 
0.0 

S    27 

6:02 
-0.1 

12:22 
3.6 

18:^20 
0.0 

Th  28 

5:55 
0.2 

12:16      18:11 
3.3         0.3 

I  S 

28 

1:10 
3.8 

7:15 
0.0 

13:33 
3.5 

19:30 
0.1 

m'28 

0:49 
3.9 

6:53 
0.0 

13:13 
3.6 

19:12 
0.0 

F   29 

0:40 
3.6 

6:46      13:05 
0.2         3.4 

19:00 
0.2 

M 

29 

2:01 
3.8 

8:07 
0.0 

14:25 
3.5 

•20:^24 
0.1 

Tu  29 

1:42 
3.8 

7:45 
0.0 

14:07 
3.6 

20:08 
0.0 

N 

S 

30 

1:80 
8.7 
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0.1         3.4 

19:49 
0.2 

P 
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0.0 
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0.0 

s 

31 

2:22 
3.7 
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0. 1         3. 4 

•20:43 
0.1 

E 

Thi31 

1 
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APRIL. 

MAY. 

.    1 

- 

JUNE. 

1 

c  1  Day  of— 

Time  and.Heif  ht  of  High  and 
Low  Water. 

8 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

c  1 Day of— 

Time  and  Heiffht  of  High  and  < 
Low  Water.               1 

i 

VV.  Mo. 

W. 

Mo. 

1 

a    W.  Mo. 

!W    1 

c 

fIi 

4:31 
3.7 

10:86      17:00 
0.1         8.7 

23:05 
0.1 

5:13 
8.6 

11:16 
0.2 

17:88      28:46 
8.7         0.1 

0:18 
0.2 

6:42 
8.4 

12:87 
0.4 

19K)o! 
3.6 

1  s;  2 
i    j 

5:31 
3.7 

11:34      17:67 
0.1        3.7 

;  :  : 

U     2 

1 

6:09 
8.6 

12:09 
0.2 

18-.32    .    .     . 
3.7    ..     . 

Th|2 

1:07 
0.3 

7:81 
8.8 

18:25 
0.5 

19:47 
3.6  1 

S      3 

0.-02 
0.1 

6:27      12:30 
3.7        0.1 

18:54 
8.7 

Tu!    3 

0:42 
0.1 

7:08 
8.5 

18:02      19:25 
0.2         8.7 

F|   3 

1:57 
0.8 

8:20 
8.8 

14:10 
0.5 

20:34 
3.5  1 

M      4 

t       i 

1:00 
0.0 

7:22      18:25 
3.7         0.1 

19:48 
8.8 

s   W|   4 

1:82 
0.1 

7.55 
3.5 

13:52      20:13 
0.8         8.7 

,  S  1    4 

2:40 
0.4 

9:04 
8.2 

14:54 
0.6 

21:17 

8.4  1 

Tu,    5 

1:M 
0.0 

8:17      14:17 
3. 7         0. 1 

20:39 

3.8 

Th'   5 

2:21 
0.2 

8:44 
3.5 

14:40      21  K« 
0.3         8.6 

A    S      5 

3.-22 
0.5 

9:46 
8.1 

16:85 
0.6 

22H)oi 
3.3 

S    W,    6 

1 

2:45 
0.0 

9:07      15:06 
8.6        0.1 

21r27 
3.8 

,  F     6 

1 

8:07 
0.2 

9:30 
8.4 

15:24      21:48 
0.4         3.6 

(CM     6 

4:02 
0.5 

10:27 
8.1 

16:16 
0.6 

22:42 
8.2' 

'Xh     7 

1    ; 

8:33 
0.1 

9:66      15:52 
8.6        0.2 

22:16 
8.7 

C    S  !    7 
1        1 

8:50 
0.8 

10:15 
3.3 

16K)5      22:80 
0.5         8.5 

TU|    7 

4:41 
0.6 

11:06 
8.1 

16.56 
0.6 

23:24  1 
'     3.2  1 

C  1  F      8 

450 
0.1 

10:43      16:89 
8.5        0.3 

28:00 
8.7 

S 

8 

4:33 
0.4 

10:57 
8.2 

16:47      23:18 
0.5         3.4 

E  W,    8 

5:20 
0.6 

11:45 
8.1 

17:88 
0.6 

1 

;  ;  ;  1 

1  S  '    9 

6:05 
0.2 

11:28      17:20 
3.4        0.8 

23:46 
8.6 

A 

M 

9 

6:13 
0.5 

11:87 
8.2 

17:30      23:66 
0.5         3.8 

Th,   9 

0:08 
3.1 

6:02 
0.6 

12:26 
3.1 

18:24 
0.61 

1  S  'lO 

1 

5:48 
0.3 

12:12      18:04 
8.3         0.4 

•    •    • 

Tu  10 

j 

5:55 
0.5 

12:19 
3.1 

18:10    .    .    . 
0.6    ..    . 

'  F    10 

1 

0:50 
8.1 

6:46 
0.6 

13:12 
8.2 

19:11 
0.6 

A  1  M  ,  11 

1       1 

O'JO 
8.4 

6:31      12:55 
0.4         3.2 

18:47 
0.5 

E    W  '  11 

'        1 

0:40 
3.2 

6:35 
0.6 

13:00      18:54 
8.1         0.6 

S    11 

1:40 
8.1 

7:81! 
0.5 

14:00 
3.3 

'20:02, 
0.4, 

Tu  12 

1 

1:16 
3.3 

7:15      18:39 
0.5         8.1 

19:30 
0.6 

Th  12 

1 

1:26 
8.1 

7:20 
0.6 

18:45      19:43 
8.1          0.6 

§12 

2:27 
8.1 

8:20 
0.6 

14:60 
8.4 

20:5-1 
0.3, 

W  13 

1 

2:02 
8.2 

7:59     14:23 
0.6         8.0 

20:17 
0.6 

'  F    13 

2:18 
8.1 

8:05 
0.6 

14:33      20:38 
3.1         0.5 

M    13 

1 

3:18 
8.2 

9:10 
0.5 

15:42 
8.5 

21-^. 
0.2 

E 

Th  14 

2:50 
8.1 

8:45      15:10 
0.7         8.0 

21:09 
0.6 

Is    14 

8:02 
8.1 

8:55 
0.6 

15:22      21:26 
3.2         0.5 

•  Tu  14 

4:11 
8.8 

10:02 
0.4 

16:86 
8.6 

22:43 
0.11 

F,15 

8:40 
8.1 

9:34      16:00 
0.7         3.0 

21:58 
0.6 

•    S    15 

8:58 
8.1 

9:46 
0.6 

16:14      22.20 
8.8         0.4 

N  \v'l5 

1 

6:08 
8.3 

10:63 
0.8 

17:80 
8.7 

23:40 
0.1 

• 

S    16 

4:30 
3.1 

10:24      16:48 
0.7         8.1 

22:52 
0.6 

M   16 

4:45 
3.2 

10:40 
0.5 

17K)7      23:15 
8.4         0.8 

;Th'i6 

6:00 
8.4 

11:58 
0.2 

18.-25 

3.8 

S  |17 

5:22 
3.1 

11:14     17:40 
0.6         8.2 

23:46 
0.4 

Tu  17 

5:38 
3.3 

11:82 
0.4 

18:06    .     .     . 
8.6    ..     . 

F    17 

0:34 
0.0 

6:64 
8.6 

12:50 
0.1 

19:20 
3.9 

M  1 18 

1 

6:14 
3.2 

12:06      18:82 
0.5         3.4 

:  :  ; 

NJW  18 

1 

0:10 
0.1 

6:31 
3.4 

12:24      18:53 
0. 3         8. 7 

P    S  'l8 

157 
-0.1 

7:48 
3.7 

13:46 
0.0 

20:13  ' 
•1.0 

Tu'  19 

1 

0:38 
0.3 

7:06      12:56 
3.8         0.4 

19:22 
3.5 

Thl9 

1:02 
0.0 

7.23 
3.5 

13:16      19:46 
0.2         8.8 

S  Il9 

1 

2:21 
-0.2 

8:42 
3.8 

14:42 
—0.1 

21:0S 
4.0 

W,20 

1:29 
0.1 

7:54      13:47 
3.4         0.3 

20:18 
3.7 

If  20 

1 

1:65 
—0.1 

8:15 
8.6 

14K)9      20:37 
0.1          3.9 

M   20 

3:15 
—0.2 

9:37 
3.9 

15:88 
—0.1 

4.0  1 

N 

Th  21 

2:20 
0.0 

8:44      14:36 
3.5         0.2 

21:04 
3.8 

1  S    21 

2:46 
—0.1 

9:05 
3.7 

15:03      21:80 
0.0         4.0 

1  Tu  21 

4:08 
—0.2 

10:32 
8.9 

16:81 
—0.2 

22:57 
4.0 

F    22 

3:10 
—0.1 

9:81      15:26 
8.6         0.1 

21:52 
8.9 

^    S    22 

1 

3:37 
-0.2 

9:59 
8.S 

15:57      22:22 
-0.1         4.0 

:  W  '  22 

5:02 
—0.2 

11:25 
4.0 

1729 
—0.2 

23:52 

8,9: 

^  1  S  ,  23 

4:00 
—0.1 

10:20      16:18 
8.7         0.0 

22:45 
3.9 

P  1  M  ,  23 

4:28 
-0.2 

10:50 
3.8 

16:50      23:14 
—0.1          4.0 

,Th'23 

5:55 
—0.2 

12:20 
4.0 

18:26 
—0.1 

.    .    •, 

S  '24 

4:49 
—0.1 

11:10      17:10 
8.7     —0.1 

23:86 
8.9 

|TU24 

5:20 
-0.2 

11:44 
8.9 

17:45    .     .    . 
-0.1    .     .    . 

1  F  '  24 

0:48 
3.9 

6:50 
—0.1 

13:15 
3.9 

19:21 
-0.1 

M,25 

5:40 
—0.1 

12:02      18:02 
8.7     —0.1 

:  :  : 

E   W   25 

1 

0:10 
8.9 

6:16 
-0.2 

12:39      18:42 
3.9      -0.1 

1  8    25 

1:45 
3.8 

7:45 
0.0 

14:10 
3.9 

20:18, 
0.0 

Tu  26 

0:28 
3.9 

6:32      12:57 
—0.1         3.7 

18:56 
-0.1 

Th  26 

1 

1:06 
8.8 

7:08 
—0.1 

13:34      19:39 
3.8         0.0 

,  s  I26 

2:40 
8.7 

8:40 
0.1 

15K)6 
3.9 

21:13  ' 

0.1  1 

P 
E 

VV   27 

1:24 
3.8 

7.-27      13:50 
0.0         3.7 

19:54 
0.0 

f'27 

2:03 
3.7 

8:(» 
0.0 

14:30      20:87 
8.8         0.0 

M   27 

3:86 
8.6 

9:82 
0.2 

15:57 
3.8 

22Ki:' 
0.2 

Th  28 

2:20 
3.8 

8:21      14:48 
0.0         3.7 

20:52 
0.0 

S    28 

3:00 
3.7 

9:00 
0.1 

15:27      21:84 
8. 8         0. 1 

S  JTu  28 

01       1 

4:28 
8.5 

10:25 
0.3 

16:52 
8.7 

23«l 
0.3, 

F  !29 

8:17 
3.7 

9:19     15:45 
0.1        8.7 

21:50 
0.1 

c 

Sj29 

3:66 
3.6 

9:56 
0.1 

16.-22       22:81 
8.8         0.1 

w'29 

1 

6:22 
8.3 

11:17 
0.4 

17:42 
3.6 

23:50, 
0.4! 

O 

S    30 

4:16 
3,6 

10:17      16:42 
0. 1        3. 7 

22:50 
0.1 

j  M   30 

4:53 
8.5 

10:50 
0.2 

17:16      23:26 
3.7         0.2 

jTh  30 

1 

6:15 
8.3 

12:06 
0.5 

18:81 
8.5 

:  :  :, 

s    Tu  31 

j       ' 

5:49      11:46 
3.5         0.3 

th  their  times  on 
ther  it  is  high  or 
soundings  on  th 
the  tabular  heigb 

18:10    .    .    . 
3.7    ..    . 

1 

!     1 

Thetid 
a  comparia 
from  Mean 
below  mea 
sign  is  bef  c 

es  are  placed  In  the  order  of  oc( 
on  of  consecutive  heights  will  i 
Low  Water  Springs,  which  is  tJ 
n  sea  level.    To  find  the  depth  o 
►re  the  height,  in  which  ca-^e  su 

jurrence,  wi 
ndioate  whe 
le  datum  of 
t  water,  add 
bstract  it. 

the  first  line  and  heicrhts  on  the  second  line  of  each  day: 
low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
e  Admiralty  Charts  for  this  region,  and  which  Is  1.8  feet 
It  to  the  soundings  given  on  the  chart,  unless  a  minus  {— ) 

The  til 
(a.m.),  all 

ne  used  is  New  Zealand  Standard.  172°  SO'  ] 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

S.;  0^  is  midnight,  12^  is  noon:  all  hours  le.s8  than  12  are  in  the  forenoon  1 
n  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:47  is  3:47  p.  m- , 

equator:  A 

rmoon:  J, 
,  P,  moon 

,  1st  quar.:  Q.  full  moon:  ([_,  Sd  i 
in  apogee  or  perigee. 

juar.;  E, 

moon  on  the  equator:  N,  S,  moon 

farthest  north  or 

south  of  the 
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JULY. 


Day of— 


W.  Mo 


F 

S 

A     S 

M 


Time  and  Height  of  High  and 
Low  Water. 


E  Tu 

CJW'   6 
{Th     7 
F      8 
S      9 
S    10 
M   11 
^'  Tu  12 ; 
•  W.Lsl 
Thi  14 ! 
15 
16 
17 


F 

S 

s 


i> 


Tu 
W 

Th  21 
F    22 

i  8  123 

j  §  24 
S    M   25 

Tu  26 
C!W   27 

Th  28 


0:40 
0.4 

1:18 
0.5 

2:12 
0.6 

2:53 
0.6 

8:38 
0.6 

4:11 
0.6 

4:50 
0.6 

6:82 

0.5 

0:22 
8.2 

1:10 
3.2 

1:56 
3.2 

2:46 
3.3 

3:89 
3.3 

4:33 
3.4 

6:80 
8.5 

0:07 
0.0 

1:02 
—0.1 

1:68 
-0.2 

2:54 
—0.2 

3:50 
—0.3 

4:41 
-0.8 

5:35 
—0.2 

0:27 
3.9 

1:20 
3.8 

2:13 
8.6 

3:06* 
8.6 

4:00 
3.4 

4:52 
3.2 

5:44 
3.1 

0:10 
0.7 

0:56 
0.6 


7:04 
8.2 

7:52 
3.1 

8:87 
3.0 

9:17 
3.0 

9:55 
8.0 

10:35 
3.1 

11:15 
3.1 

11:58 
8.2 

6:16 
0.5 

7KG 
0.4 

7:49 
0.4 

8:41 
0.3 

9:34 
0.2 

10:30 
0.2 

11:27 
0.1 

6:26 
8.6 

7:28 
3.7 

8:20 
3.8 

9:15 
8.9 

10:11 

4.0 

11:06 
4.0 

12:00 
4.0 

6:28 
—0.1 

7:20 
0.0 

8:12 
0.1 

9:04 
0.2 

9:64 
0.4 

10:45 
0.5 

11:85 
0.6 

6:a4 
3.0 

7:20 
3.0 


12:65 
0.6 

13:40 
0.7 

14:28 
0.7 

15:05 
0.7 

15:47 
0.7 

16:26 
0.6 

17:11 
0.5 

17:58 
0.5 

12:42 
3.3 

13:81 
3.4 

14:22 
3.5 

15:18 
3.6 

16Ky7 
8.7 

17:02 
8.8 


17:58 
3.9 

12:27 
0.0 

13:24 
0.0 

14:25 
—0.1 

15:20 
—0.2 

16:16 
-0.2 

17:10 
-0.2 

18:06 
—0.2 

12:62 
4.0 

13:46 
8.9 

14:88 
3.8 

15:28 
8.7 

16:20 
3.6 

17:12 
8.5 

18:02 
3.4 

12:22 
0.7 

18:09 
0.7 


19:20 
8.4 

20:06 
8.3 

20:50 
8.3 

21:32 
3.2 

22:15 
3.2 

22:56 
8.1 

28:37 
3.1 


18:45 
0.4 

19:36 
0.3 

20:26 
0.2 

21:20 
0.1 

22:16 
0.1 

28:11 
0.0 


18:.S5 
3.9 

19:50 
4.0 

20:47 
4.0 

21:42 
4.0 

22:37 
4.0 

28:32 
3.9 


19:00 
—0.1 

19:53 
0.0 

20:46 
0.1 

21:38 
0.2 

22:30 
0.4 

23:21 
0.5 


18:50 


19:3x 
3.2 


AUGUST. 


c  Day  of— 

8 

53    W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


EM 

;tu 
w 

Th 

C    F 
S 


M  8 
Tu  9; 
W  10, 
Th  11. 
F  12' 
S    13^ 

E  S  14 
M  15 
Tu  16 
W  17 

:>  |Th  18 

F  ,19 

I  S    20 

S    JS  i  21 
|m   22' 
jTu  23 
W  24. 
Th  25 

I  ; 

C    F   26 
A    S    27; 

,  S    28* 


E   M   29 , 

iTu  30 ' 


W 


1:40 
0.7 

2:22 
0.7 

3:02 
0.7 

8:42 
0.6 

4:22 
0.5 

6:06 
0.5 

6:47 
0.4 

0:40 
8.8 

1:27 
3.3 

2:17 
8.4 

8:11 
8.4 

4K)6 
8.5 

5:06 
3.5 

6:08 
8.6 

0:40 
0.0 

1:37 
—0.1 

2:84 
—0.2 

3:26 
—0.2 

4:18 
-0.2 

5:11 
—0.2 

0:02 

3.8 


1:44 
3.6 

2:35 
3.4 


8:06 
8.0 

8:46 
8.0 

9:26 
3.1 

10:06 
3.2 

10:46 
3.3 

11:30 
3.4 

12:17 
8.6 

6:38 
0.3 

7:28 
0.2 

8:18 
0.2 

9.-0K 
0.1 

10:05 
0.1 

11:05 
0.1 

12:06 
0.0 

7:02 
3.7 

8:00 
3.8 

8:55 
8.9 

9:50 
4.0 

10:42 
4.0 

11:»> 
4.0 
6:02 
—0.1 
6:51 
0.0 

7:41 
0.0 

8:30 
0.3 


31' 


8:25 
3.2 

9:20 
0.5 

4:17 
8.1 

10:09 
0.6 

6:07 
8.0 

10:57 
0.7 

3.0 

11:48 
0.7 

0:20 

O.h 

6:42 
3.0 

1:06 
0.7 

7:27 
8.0 

0.7 

8:10 
3.1 

13:M 
0.7 

14-.36 
0.7 

15:20 
0.6 

16:02 
0.5 

16:46 
0.4 

17:82 
0.3 

18:20 
0.2 

13:05 
8.6 

13:55 
8.7 

14:47 
3.7 

15:42 
3.7 

16:87 
3.8 

17:37 
3.8 

18:82 
8.8 

13:05 
—0.1 

14:03 
—0.1 

15:00 
—0.2 

15:^> 
—0.2 

16:48 
—0.2 

17:40 
—0.1 

12:26 
4.0 

13:17 
3.9 

14:07 
3.7 

14:57 
3.6 

15:48 
8.4 

16:89 
3.3 

17:30 
3.2 

18:18 
3.1 

12:34 
0.7 

13:22 
0.7 

14:0h 
0.6 


20:22 
3.1 

21:06 
3.1 

21:48 
3.1 

22:30 
8.2 

23:10 
8.2 

28:55 
3.2 


19:08 
0.2 

20.00 
0.1 

20:52 
0.1 

21:48 
0.1 

22:44 
0.0 

23:42 
0.0 


19:30 
8.9 

20:27 
3.9 

21:22 
3.9 

22:17 
3.9 

23:10 
3.9 


18:32 
0.0 

19:22 
0.1 

20:12 
0.2 

21:04 
0.4 

21:54 
0.5 

22:42 
0.6 

23:82 
0.7 


19:07 
3.1 

19:53 
3.1 

20:38 
3.1 


SEPTEMBER. 


W.  Mo.; 


Time  and  Height  of  High  and 
LowWater. 

2:30 
0.6 

8:62 
8.2 

14:51 
0.5 

21:21 
8.2 

8:14 
0.6 

9:36 
3.8 

16:86 
0.4 

22:02 
8.2 

8:56 
0.4 

10:20 
8.4 

16:20 
0.3 

22:45 
8.3 

4:88 
0.4 

11:05 
8.6 

17:08 
0.2 

23:30 
3.3 

5:24 
0.3 

11:62 
8.6 

17:65 
0.1 

0:15 
3.4 

6:10 
0.2 

12:40 
8.7 

18:45 
0.1 

1:04 
8.4 

7KX) 
0.1 

18:82 
3.7 

19:35 
0.1 

1:54 
3.5 

7:66 
0.1 

14:26 
3.7 

20:29 
0.1 

2:50 
3.6 

8:50 
0.1 

15:20 
8.7 

2154 
0.1 

3:45 
8.5 

9:47 
0.1 

16:17 
3.7 

22:22 
0.1 

4:46 
8.6 

10:50 
0.0 

17:17 
3.7 

23:20 
0.1 

5:48 
8.7 

11:49 
0.0 

18:15 
8.7 

0:20 
0.0 

6:43 

3.8 

12:48 
0.0 

19:12 
8.8 

1:17 
0.0 

7:89 
8.9 

13:46 
—0.1 

20:08 
3.8 

2:11 
—0.1 

8:33 
3.9 

14:40 
-0.1 

21H)2 
3.8 

Th  29 
F   30 


8:05 
-0.1 

8:56 
—0.1 

4:46 
0.0 

5:81 
0.1 

0:25 
8.6 

1:12 
8.4 

2:00 
8.3 

2:62 
8.2 

8:40 
3.0 

4:26 
3.0 

6:16 
3.0 

6:02 
3.0 

0:29 
0.7 

1:15 
0.7 

2:00 
0.6 


9:27 
3.9 

10:19 
4.0 

11:08 
8.9 

11:57 
8.8 

620 
0.2 

7:09 
0.3 

7:56 
0.4 

8:45 
0.6 

9:34 
0.7 

10:21 
0.7 

11:12 
Q.7 

12:02 
0.7 

6:60 
3.1 

7:86 
8.2 

8:21 
8.3 


15:34 
—0.1 

16:24 
-0.1 

17:14 
0.0 

18:02 
0.0 

12:47 
8.7 

13:34 
8.6 

14:24 
8.4 

15:14 
8.3 

16:04 
8.2 

16:56 
3.1 

17:46 
3.1 

18:34 
8.1 

12:50 
0.6 

13:40 
0.5 

14:25 
0.3 


21:55 

3.8 

22:47 
8.8 

28:86 
3.7 


18:50 
0.2 

19:39 
0.3 

20:26 
0.5 

21:14 
0.6 

22:04 
0.7 

22:53 
0.8 

28:40 

0.8 


19:21 
3.1 

20:07 
3.2 

20:57 
3.3 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  oomnariaon  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  1.8  feet 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (— ) 
sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  New  Zealand  Standard,  172°  30'  E.:  O"*  is  midnight,  12»»  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon,  ^,  !•*  quar.;  Q,  full  moon;  (^,  3«*  quar.:  E,  moon  on  the  equator;  N,  S.  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

It  of  High  and 
rater. 

S 

DECEMBER. 

1 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

X 

Day  of— 

Time  and  Hel^l 
LowW 

Day  of— 

Time  and  Height  of  High  and ' 
Low  Water.               | 

W. 

Mo. 

W. 

Mo. 

•w. 

Mo 

S 

1 

2:48 
0.4. 

9:07      15:12 
8.6        0.2 

21:36 
3.3 

C 

Tu 

1 

8:61 
0.1 

10:20 
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1        1                 0.6 

10:55 
6.2 

16:56 
0.6 

28:14 
5.9 

ITu22 

1 

0.5 

10:27 
6.2 

16:81 
0.4 

22:60 
6.2 

El  S    23 

1 

4:16 
0.8 

10:41 
6.0 

16:46 
0.9 

22:66 
5.6 

1  Tu  23         6:18 
1        1                 0.6 

11:38 
6.1 

17:39 
0.6 

W  23 

4:46 
0.6 

11:10 
6.2 

17:12 
0.4 

28:87 
6.1 

S    24 

1 

4:52 
0.8 

1124 
6.0 

17:22 
0.8 

28:41 
5.6 

D  W;24         0^02 

5:M 
0.7 

12:27 
6.0 

18:27 
0.6 

Th  24 

5:81 
0.6 

12:00 
6.0 

18K)2 
0.5 

.    .     . 

M   25 

1 

5-AI 
0.8 

12:09 
6.0 

18:10 
0.8 

Th  25  ,        0:54 

1       1       !        0-8 

6:47 
0.8 

13:18 

6.8 

19:22 
0.7 

N    F   25 

0:81 
6.0 

6:26 
0.8 

12:54 
5,8 

18:58 
0.7  1 

1)   Tu  26         0:80 

1       1         ^'^ 

6.-20 
0.8 

12:67 
5.9 

19:00 
0.8 

X     f'26I        1:51 

1        1          5.8 

7:44 
1.0 

14:17 
5.7 

20:27 
0.8 

1  8    26 

1:29 
5.9 

7:26 
LO 

13:54 
5.7 

20K)2 

0.8; 

W  27 

1 

1:22 
5.6 

7:12 
1.0 

13:49 

5.8 

19:67 

0.8 

S    27 

2:61 
6.7 

8:54 
1.1 

15:17 
5.7 

21:36 
0.8 

S   27 

2:27 
5.8 

8:87 
LI 

14:55 
5.6 

21:15 
0.9 

Thl28 

2-20 
5.6 

8:12 
LO 

14:44 
5.7 

•20:59 
0.8 

S    28 

8:64 
5.8 

10:10 
l.l 

16:20 
5.8 

22:60 
0.7 

jM   28 

8:31 
5.9 

9:68 
LI 

16:00 
5.7 

22:80  1 

0.8  1 

F'29 

3:19 
5.7 

9:18 
1.1 

15:42 
5.8 

22:02 
0.8 

M 

29 

4:57 
6.0 

11:27 
0.9 

17:22 
5.9 

28:54 
0.5 

Tu!29 

i 

4:35 
6.0 

11:10 
0.9 

17KM 
5.9 

28:36 
0.6 

N    S    30 

1 

4:20 
5.8 

10:30 
1.1 

16:48 
5.9 

28:12 
0.6 

IP 

W  30 

1 

6:34 
6.2 

12:11 
0.6 

18K)1 
6.1 

:  :  :! 

1        HSl 

5:20 
6.1 

11:40 
0.9 

17:42 
6.0 

■    •    • 

• 

E 

Th  31 

0:35 
0.3 

6:30 
6.5 

18:06 
0.8 

18:56  1 
6.3 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and 
'  a  comparison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water.    The  h 
from  Mean  Low  Water  Springs,  which  Is  approximately  the  datum  of  soundings  on  the 
which  is  8.0  feet  below  mean  sea  level.    To  And  the  depth  of  water,  add  the  tabular  heig 
unless  a  minus  (-)  sign  is  before  the  height,  in  which  case  subtract  it. 
1         The  time  used  is  New  Zealand  Standard,  for  the  meridian  172«  80'  E.;  0»»  is  midnight,  1 
the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12 
15:47  is  3:47  p.  m. 

#,  new  moon:  }),  1st  quar.;  Q,  full  moon;.C,  3d  quar.;  £,  moon  on  the  equator;  N, 
equator;  A,  F,  moon  in  apogee  or  perigee. 

heights  ( 
eights,  ii 

tit  to  the 

2»>  is  noo 
erive  the 

S,  moon 

m  the  second  line  of  each  day: 
a  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

n:  all  hours  less  than  12  are  in 
times  after  noon;  for  instance, 

farthest  north  or  south  of  the  | 

21b 
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APRIL. 

MAY. 

JUNE. 

_J 

C  i  Day  of— 

Time  and  Heieht  of  High  and 
Low  Water. 

1^ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

^ 

Day of— 

Time  and  Height  of  High  and  i 
Low  Water.               ' 

S 

W.lMo. 

W. 

Mo. 

W. 

Mo. 

O 

7i7 

1:27 
0.2 

7:21 
6.6 

13:65 
0.0 

19:47 
6.6 

' 

1:57 
0.4 

7:45 
6.4 

14:17 
0.1 

20:13 
6.4 

W 

1 

8:12 
0.8 

8:51 
5.9 

16:23 
0.4 

1 

21:20  1 

6.1  ' 

S'    2 

2:16 
0.0 

8:10 
6.7 

14:41 
0.0 

20:36 
6.6 

mI    2 

2:46 
0.4 

8:31 
6.4 

15:02 
0.1 

21:00 
6.4 

Th|    2 

3:68 
0.9 

9:36 
6.8 

16:08 
0.6 

22K» 
6.0 

S'    3 

3:05 
0.1 

8:57 
6.7 

15:26 
0.0 

21:23 
6.6 

Tu    3 

1 

3:31 
0.6 

9:18 
6.3 

15:47 
0.2 

21:46 
6.3 

F 

3 

4:84 

LO 

10:20 
6.6 

16:42 
0.8 

22:47 
6.9 

Ml    4 

1 

3:50 
0.2 

9:45 
6.6 

16:10 
0.1 

22:10 
6.4 

S 

W'    4 

4:15 
0.7 

10:02 
6.0 

16:80 
0.5 

22:31 
6.1 

S 

4 

6:14 
L2 

IIM 
6.4 

17:22 
LO 

23:80  1 

5.7  1 

Tu    5 

4:36 
0.5 

10:30 
6.3 

16:57 
0.3 

22:66 
6.2 

Th 

5 

4:69 
0.9 

10:48 
6.8 

17:18 
0.7 

23:16 
6.9 

A ;  S  :   5 

1 

6:56 
1.4 

11:80 
6.8 

18:00 
L2 

:  :  : 

s 

W     6 

5:24 

0.8 

11:16 
6.0 

17:44 
0.7 

23:44 
6.9 

F 

6 

6:44 
L2 

11:34 
5.5 

18:57 
LO 

.    .    . 

cm!  6 

'     1 

0:17 
6.6 

6:42 
L5 

12:87 
6.1 

18:42 

1.4! 

Th'    7 

1 

6:14 
1.1 

12:04 
5.7 

18:35 
LO 

C 

S 

7 

0:04 
5.7 

6:40 
1.4 

12:22 
5.2 

18:60 
L3 

1:03 
6.5 

7-28 
L6 

13:25 
6.0 

19:27 

L5| 

C 

F     8 

0:34 
5.6 

7:07 
1.4 

12:56 
6.3 

19:30 
L3 

s 

8 

.0:52 
5.5 

7:30 
1.6 

13:13 
5.0 

19:39 
1.6 

E  1 W     8 

1 

1:51 
5.6 

8:17 
L5 

14:18 
5.0 

20:20, 

L5| 

S'    9 

1:27 
5.3 

8:13 
1.6 

13:50 
5.1 

20:31 
L6 

A 

M     9 

1:42 
6.3 

8:29 
L7 

14:07 
4.9 

20:34 
L7 

Th'   9 

2:43 
5.6 

9:12 
L4 

15:12 
8.1 

21:20 

L5| 

1 

S    10 

2:21 
5.2 

9:20 
1.7 

14:47 
4.9 

21:37 
L5 

Tu  10 

2.83 
5.3 

9:25 
L6 

15:02 
4.9 

21:35 
L7 

F    10 

8:33 
5.5 

10K)5 
L2 

16:06 
5.3 

22:12 

L4 

A 

M   11 

8:17 
5.1 

10:19 
1.6 

15:45 

4.9 

22:38 
L5 

E 

W  11 

8:26 
5.3 

10:16 
L5 

15:65 
5.0 

22:28 
L6 

;  S    11 

4:26 
6.6 

10:65 
LO 

16:58 
5.5 

23:10  1 
LS 

Tu  12 

4:12 
6.2 

11:10 
L5 

16:38 
5.0 

23:27 

L4 

Th  12 

4:17 
6.4 

11:04 
L3 

16:47 
0. 2 

23r20 

L5 

|S  112 

5:16 
6.8 

11:45 
0.7 

17:80 

5.8 

W  13 

6:03 
5.3 

11:56 
1.4 

17:27 
5.2 

•     ■    • 

F    13 

5:06 
5.6 

11:46 
LI 

17:85 
6.4 

M  ,  13 

1       1 

0:05 
1.0 

6:06 
6.0 

12:83 
0.5 

18:40  , 

6.1 

E 

Th  14 

0:10 
1.3 

5:48 
6.5 

12:32 
L2 

18:12 
5.4 

S    14 

0.00 
L3 

6:52 
6.8 

12:25 

0.8 

18:22 
5.7 

•  Tu  14 

j       , 

0:64 
0.8 

6:67 
6.1 

18:20 
0.8 

19:29 
6.4 

F    15 

0:43 
1.2 

6:30 
6.7 

13:07 
1.0 

18:55 
6.6 

• 

S    15 

0:42 

1.0 

6:38 
6.0 

13:06 
0.6 

19K)7 
6.0 

N  W    15 

1:41 
0.6 

7:45 
6.8 

14:05 
0.1 

20:17 
6.6 

• 

S    16 

1:16 
1.0 

7:11 
6.0 

18:40 
0.7 

19:36 
5.9 

Ml  16 

1:20 
0.8 

7:26 
6.1 

13:42 
0.4 

19:58 
6.3 

;Th'l6 

2:30 
0.5 

8:36 
6.3 

14:68 
0.0 

2L-06 
6.7 

S    17 

1:50 
0.8 

7:54 
6.1 

14:11 
0.5 

20:17 
6.1 

'TuI17 

1 

2:00 
0.6 

8:09 
6,2 

14:24 
0.2 

20.37 
6.4 

'f'i7 

3:18 
0.6 

9:24 
6.3 

15:89 
0.0 

2I:S6 
6.8 

1 

M   18 

2:27 
0.7 

8:35 
6.2 

14:46 
0.3 

21:00 
6.8 

N  W  !  18 

1 

2:46 
0.5 

8:56 
6.8 

15:09 
0.2 

21:24 
6.6 

P  i  S    18 

4:08 
0.5 

10:14 
6.8 

16:27 
0.1 

22:47 
6.7 

1 

Tu  19 

8:00 
0.5 

9:17 
6.3 

15:26 

0.2 

21:45 
6.3 

Th  19 

1      1 

8:30 

0.6 

9:42 
6,3 

15:52 
0.2 

22:14 
6.5 

S  jl9 

6:01 
0.6 

11:07 
6,1 

17:22 
0.8 

23:40 
6.5 

W  20 

3:45 

0.5 

10:02 
6.3 

16:06 
0.2 

22:30 
6.4 

F    20 

4:18 
0.5 

10:31 
6,2 

16:40 
0.2 

28:04 
6.6 

M'20 

5:68 
0.7 

12:02 
6.0 

18:17 
0.6 

N  Th  21 

4:27 
0.6 

10:50 
6.2 

16:54 
0.3 

23:20 
6.3 

S  !  21 

5:11 
0.6 

11:24 
6.0 

17:83 
0.4 

23:56 
6.8 

J  Tu  21 

0:82 
6.8 

7.-00 
0.6 

13:00 
5.8 

19:17 
0.8 

F    22 

5:17 
0.6 

11:40 
6.0 

17:43 
0.5 

D 

S  122 

1 

6:07 
0.8 

12:18 
5.8 

18:31 
0.6 

.    .    . 

W   22 

i 

1:28 
6.1 

8H)2 
0.8 

18:57 
6.6 

20:23 
LO 

3)    S    23 

0:12 
6.2 

6:12 
0.8 

12:34 
5.8 

18:40 
0.7 

P  j  M   23 

0:51 
6.2 

7:11 
0.9 

13:16 
5.7 

19:30 
0.9 

Th  23 

2:26 
6.0 

9K)7 
0.9 

14:58 
5.6 

21:31 
1.1 

1  S    24 

l:aH 
6.0 

7:18 
1.0 

13:32 
6.6 

19:45 
0.9 

!Tu  24 

I      1 

1:49 
6.0 

8:20 
LO 

14:18 
5.6 

20:42 
LO 

;F    24 

3:24 
6.8 

10:11 
0.8 

15:59 
5.8 

22:88 
LI  , 

|M   25 

2:10 
6.9 

8:30 
LI 

14:38 
6.6 

21:00 
LO 

E  1 W  25 

1      1 

2:48 
6.0 

9:30 
0.9 

15:20 
5.6 

21:52 
1.0 

8    25 

4:21 
6.7 

11:10 
0.7 

16:58 
8.6 

23:40  ' 

LO 

Tu  26 

3:12 
6.9 

9:47 
1.0 

15:41 
6.6 

22:11 
0.9 

Th26 

3:48 
6.0 

10:35 
0.8 

16:23 
5.7 

23:00 
0.9 

'  S    26 

6:16 
5.7 

12:06 
0.6 

17:52 
8.7 

1  W  27 

El 

4:13 
6.0 

10:M 
0,8 

h6:45 
5.8 

23:17 

0.8 

F    27 

4:47 
6.0 

11:31 
0.6 

17:20 
5.8 

28:68 
0.8 

Im   27 

0:87 
0.9 

6:10 
6.6 

12:58 
0.5 

18:42 
5.f< 

iTh  28 

6:10 
6.1 

11:52 
0.5 

17:41 
6.0 

8    28 

6:41 
6.0 

12:24 
0.4 

18:16 
6.0 

^Tu28 

1:26 
0.9 

6:57 
6.6 

13:40 
0.5 

19:30 
5.8 

j     '  F   29 

0:16 
0.6 

6:06 
6.3 

12:46 
0.3 

18:35 
6.2 

O 

S,29 

1 

0:51 
0.7 

(i:32 
0.0 

13:12 
0.3 

19:05 
6.1 

W  29 

2:12 
LO 

7:42 
6.7 

14:25 
0.5 

20:15, 
5.9; 

lO    S    30 

1:10 
0.4 

6:57 
6.4 

13:32 
0.1 

19:26 
6.4 

M   30 

1:40 
0.7 

7:20 
6.1 

UtOO 
0.2 

19:60 
6.2 

!Th30 

2:52 
LO 

StZJ 
6.7 

15KK 
0.6 

20:57 
5.9 

1     1 

s  Tu  31 

1      1 

2:27 
0.7 

8K)7 
6.0 

14:41 
0.3 

20:86 
6.2 

1 
1 

1 

1         The  tld 

'  acomparis 

1  from  Mean 

1  which  is  8. 

unless  a  m 

Thetli 

the  f  oreno< 

15:47  is  3:47 

#.  new 

1  equator;  A 

les  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  c 
on  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  helgnt^i,  ir 

Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admira 
0  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the 
Inus  ( - )  sign  is  before  the  height,  in  which  case  subtract  it. 

DC  used  is  New  Zealand  Standard,  for  the  meridian  172°  30'  E.;  0»»  is  midnight,  12^  is  no< 
m  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the 

p.  m. 

r  moon:  J),  Ist  quar.;  Q,  full  moon;  (£,  3<1  quar.;  E,  moon  on  the  equator;  N,  S,  moon 
.  P  moon  in  uix>gee  or  perigee. 

)n  the  second  lineot  each  day: 
I  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart,  , 

)n;  all  hours  less  than  12  are  in 
times  after  noon;  for  instance.  , 

farthest  north  or  south  of  the 
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JULY. 

;hand 

AUGUST. 

i^KPTEMBllR. 

i 

r 
1 

Day  of— 

Time  and  Height  of  Hi| 
LowWater. 

E 

Day  of— 

Time  and  Height  of  High  and 
Ix)w  ^iftter. 

s 

Dayof- 

1 
Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W. 
M 

Mo. 
1 

W.|Mo. 

F      1 

8:33 
1.1 

9:09 
5.6 

15:88 
0.7 

21:38 
5.9 

4:05 
1.1 

10:02 
5.6 

16:10 
0.9 

22:27 
6.0 

Th     1 

4:38 
0.6 

10:50 
5.8 

16:47 
0.7 

23:17 
6.0 

S      2 

4:08 
1.2 

9:52 
5.6 

16:12 
0.9 

22:19 
5.9 

Tu 

2 

4:34 
1.0 

10:42 
5.6 

16:40 
0.9 

23:17 
6.0 

F     2 

5:16 
0.6 

11:40 
5.8 

17:80 
0.7 

.    .     . 

A 

S 

3 

4:42 
1.2 

10:33 
5.6 

16:44 
1.0 

23K)0 
5.9 

W 

3 

5:11 
0.9 

11:26 
6.6 

17:20 
0.9 

23:50 
5.9 

c  s 

' 

0:02 
5.9 

6:02 
0.7 

12:80 

5.8 

18:19 
0.8 

M 

4 

5:18 
1.2 

11:15 
5.4 

17:18 
1.0 

23:40 
5.8 

Th 

4 

5:50 
0.8 

12:11 
5.5 

18:00 
0.9 

S|    4 

0:54 
5.8 

6:55 
0.7 

13*4 
6.7 

19:15 
LO! 

E  Tu 

5 

6:50 

1.2 

12:00 
5.3 

17:56 
1.2 

c 

F 

5 

0:86 
5.8 

6:38 
0.9 

18:00 
5.5 

18:50 
1.0 

N 

m!  5 

1 

1:48 
5.7 

7:55 
0.8 

14:23 
5.7 

20:20  1 
1.1  I 

C  W     6 

0:26 
6.7 

6:85 
1.2 

12:46 
5.3 

18:37 
1.2 

S 

6 

1:25 
5.7 

7:30 
0.9 

13:54 
5.5 

19:44 
1.1 

Tu    6 

2:49 
5.6 

9:02 
0.9 

15:16 

5.8 

21:32 
LI  . 

Th    7 

1:12 
5.7 

7:20 
1.2 

13:87 
5.3 

19:28 
1.2 

s 

7 

2:20 
5.7 

8:80 
0.9 

14 -.62 
6.6 

20:47 
1.2. 

W     7 

8:50 
5.7 

10:12 
0.8 

16:27 
6.0 

22:50 
LO 

J  ;f    8 

2K)2 
6.6 

8:12 
1.1 

14:30 
5.3 

20:21 
1.3 

N 

M 

8 

8:16 
5.7 

9:83 
0.9 

15:52 
5.7 

21:65 
1.2 

Th'    8 

4:52 
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6.0 

!Tu!29 

1       1 

5:02 
0.4 

11:37 
6.3 

17:30 
0.6 

E 

Th  29 

1 

5:39 
0.4 

12:10 
6.3 

18:12 
0.6 

S   30 

4:28 
0.4 

11:05 
6.1 

16:58 
0.7 

23:28 
5.8 

(C  W  30 

1       1 

o.-oo 

5.7 

5:52 
0.5 

12:30 
6.1 

18:27 
0.8 

(L 

F   30 

1 

0:40 
5.8 

6:32 
0.6 

13:04 
6.2 

10:10 
0.7 

M  31 

1 

5:15 
0.5 

11:57 
6.0 

17:45 
0.8 

.    .    . 

8|31 

1:36 
5.7 

7:30 
0.9 

14:00 
6.0 

•20:09 

o.s 

The  ti<3 
a  comparis 
from  Mear 
which  is  3. 
unless  a  m 

The  til 

the  foreno( 

:  16:47 18  3:47 

#,  new 

'  equator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  wUl  indicate  whe 
I  Low  Water  Springs,  which  is  approximat 
0  feet  below  mean  sea  level.    To  find  the  d< 
inus  (— )  sign  is  before  the  height,  in  whicl 
ne  used  is  New  Zealand  Standard,  for  the  w 
>n  va.m.),  all  greater  are  in  the  afternoon  (p 
p.m. 

moon;  ^,  1st  quar.;  C.  f«W  moon;  (£,  8d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  Is  high  or  low  water.    The  heights,  ir 
ely  the  datum  of  soundings  on  the  Admira 
3pth  of  water,  add  the  tabular  height  to  the 
i  case  subtract  it. 

leridian  172«  30'  E.;  0>»  is  midnight,  12^  is  noc 
►.  m.)  and  when  diminished  by  12  give  the  t 

uar.;  E,  moon  on  the  equator:  N,  6,  moon 

m  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  resion.  and 
soundings  given  on  the  chart,  i 
1 
m;  all  hours  less  than  12  are  in 
imes  after  noon;  for  instance,  , 

farthest  north  or  south  of  the 

1 
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1 

JANUARY. 

— 

-        

FEBRUARY. 

-■ 

1 

MARCe. 

1  oiD»yof- 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  and  Height  ot  HlRh  und 
LowWattT. 

P 

Day  of- 

Time  and  Height  of  High  tind 
Low  Water. 

||w. 

Mo. 

W.  Mo. 

mI  1 

W. 

Tu 

Mo. 

1 

i  1^ 

1 

621 
4.6 

12:67     18:64 
0.0        3.4 

1:20 
0.1 

7:40 
5.0 

14:16 
-0.4 

20:20 
8.7 

1:10 
0.1 

7:22 

4.8 

13:62 
-0.3 

20:00 
4.0 

n|  s 

2 

0:46 
0.8 

7:10     18:46 
4.9     —0.2 

19:48 
8.5 

9 

Tu 

2 

2:10 
0.0 

8:28 
5.1 

16H)0 
-0.6 

21^)5 
3.9 

O 

W 

2 

2:00 
-0.1 

8:11 

4.8 

14:86 
—0.4 

20:44 
4.2 

0  s 

1 

3 

1:88 
0.2 

7:67      14:32 
6.0     -0.4 

20:32 
3.6 

W 

3 

2:58 
0.0 

9:16 
6.0 

16:43 
-0.5 

21:52 
4.0 

E 

Th 

3 

2:47 
—0.2 

9:00 
4.8 

15:18 
-0.6 

21:28 
4.3 

P  M      4 

1 

2:20 
0.2 

8:44      16:09 
6.1     —0.6 

21:20 
3.6 

Th!   4 

8:47 
0.0 

10H)1 
4.8 

16:27 
-0.6 

22:37 
4.0 

F 

4 

8:34 
—0.2 

9:46 
4.6 

16:68 
-0.4 

22:11 
4.4 

Tu'    5 

1 

8:07 
0.2 

9:80     16:05 
6.0     -0.5 

22:09 
8.7 

£ 

F     5 

4:87 
0.1 

10:50 
4.6 

17:12 
-0.3 

28:26 
4.0 

8 

5 

4:22 
—0.2 

10:30 
4.3 

16:42 
-0.2 

22:55 
4.3 

W     6 

3-.56 
0.8 

10:18      16:62 
4.8     —0.4 

22:68 
3.7 

8 

6 

6:30 
0.8 

11:39 
4.1 

17:66 
0.0 

S 

6 

b:ffl 
0.1 

11:16 
8.9 

17:24 
0.2 

23:40 

4.1 

Th    7 

4:49 
0.4 

11:07     17:40 
4.6     —0.3 

28:62 
8.7 

S 

7 

0:12 
3.9 

6:22 
0.6 

12:81 
8.7 

18:45 
0.3 

M 

7 

6:00 
0.3 

12:04 
3.5 

18K>9 
0.6 

.     .     . 

E    F     8 

6:45 
0.6 

12:00      18:80 
4.2     —0.1 

.    .    . 

c 

M 

8 

1:07 
3.9 

7:26 
0.7 

13.-27 
3.8 

19:37 
0.6 

Tu 

8 

0:80 
4.0 

6:69 
0.6 

12:66 
8.1 

19:02 
0.8 

1       S      9 

1 

0:45 
3.6 

6:50      12:68 
0.7        3.8 

19:21 
0.2 

Tu    9 

1 

2K)6 
8.8 

8:89 
0.9 

14:86 
2.9 

20:86 
0.8 

c 

W 

9 

1:26 
3.8 

8:08 
0.9 

14:02 
2.8 

20K)0 
1.0 

(C   S    10 

1:42 
8.6 

7:66      14:00 
0.8         8.4 

20:15 
0.4 

WIO 

1 

3:07 
8.7 

lOKK) 
1.1 

16:64 
2.7 

21:40 
0.9 

s 

Th 

10 

2:28 
8.6 

9:17 
1.1 

16:21 
2.6 

21:08 
1.1 

M   11 

2:43 
8.7 

9:12      16K)7 
0. 9        3. 1 

21:18 
0.6 

Thill 

1 

4:10 
.3.7 

11:16 
1.0 

17:18 
2.7 

22:44 
0.9 

F 

11 

3:32 
3.6 

10:38 
1.1 

16:45 
2.6 

22:18 
1.1 

Tu  12 

1     1 

3:46 
8.8 

10:80      16:22 
0.9        2.9 

22:14 
0.6 

s 

FI12 

1 

8.8 

12:17 
0.9 

18:19 
2.8 

23:42 
0.8 

8 

12 

4:34 
3.6 

11:86 
1.0 

17:60 
2.8 

23:21 
1.0 

1      W   13 

1 

4:44 
8.9 

11:41      17:86 
0.9        2.9 

28:12 
0.6 

8  ,13 

6:00 
8.9 

18K)0 
0.7 

19H)6 
2.9 

S 

13 

6:80 
3.6 

12:18 
0.8 

18:85 
8.0 

1  r' 

14 

6:36 
4.1 

12:39      18:87 
0.7        2.9 

:  :  : 

S    14 

0:32 
0.7 

6:45 
4.0 

13«7 
0.6 

19:42 
3.0 

A 

M 

14 

0:14 
0.8 

6:20 
8.7 

12:66 
0.6 

19:07 
3.2 

's.F    15 

OKB 
.     0.6 

6:24      13:26 
4.2        0.6 

19:26 
2.8 

M   15 

1:16 
0.7 

7:26 
4.1 

14:06 
0.4 

20:10 
8.2 

Tu 

15 

0:68 
0.7 

7:00 
3.8 

13:30 
0.4 

19:40 
3.4 

S    16 

0:30 
0.6 

7.08      14:00 
4,3        0.6 

20H)2 
2.8 

A 

• 

Tu'l6 

1 

1:53 
0.6 

8:02 
4.2 

14:34 
0.2 

20:40 
8.3 

W 

16 

1:35 
0.6 

7:40 
8.9 

13:69 
0.2 

20:09 
3.6 

i  S    17 

1:82 
0.6 

7:47      14:82 
4.4        0.4 

20:84 
2.9 

W  17 

2:27 
0.6 

8:37 
4.2 

16:02 
0.1 

21K)7 
3.6 

• 

Th 

17 

2:10 
0.5 

8:17 
4.0 

14:29 
0.1 

20:37 

3.8 

•   M   18 

2K» 
0.6 

8:26      15KK2 
4.4        0.2 

21:02 
3.1 

Th  18 

8:00 
0.6 

9:12 
4.1 

16:82 
0.1 

21 -.38 
3.6 

E 

F 

18 

2:43 
0.3 

8:50 
4.0 

16:02 
0.1 

21:11 
4.0 

Tu 

19 

2:41 
0.7 

8:69      16:88 
4.3        0.1 

21:38 
8.2 

F    19 

8:88 
0.6 

•    9:46 
4.1 

16:04 
0.0 

22:12 
3.8 

8 

19 

8:20 
0.2 

9:23 
4.0 

15:34 
0.1 

21:46 
4.1 

AW 

20 

8:16 
0.8 

9:86      16:05 
4.2        0.1 

22:05 
3.3 

8 

20 

4:10 
0.5 

10:20 
3.9 

16:86 
0.1 

22:49 
8.9 

S 

20 

8:66 
0.2 

9:69 
8.9 

16K)6 
0.2 

22:22 
4.1 

!      Th  21 

i 

8:47 
0.8 

10:10     16:40 
4.1        0.1 

22:41 
8.4 

S 

21 

4:52 
0.5 

10:68 
8.8 

17:16 
0.2 

28:32 
3.9 

M 

21 

4:36 
0.2 

10:37 
3.7, 

16:42 
0.3 

23:03 
4.1 

,  F    22 

4:24 
0.8 

10:45     17:16 
8. 9        0. 1 

28:22 
3.6 

M 

22 

6:37 
0.5 

11:41 
3.6 

17:56 
0.4 

Tu 

22 

6:22 
0.2 

11:20 
3.6 

17:20 
0.5 

23:51 
4.1 

i  E    S    23 

5:10 
0.8 

11:26      17:62 
3.7        0.2 

Tu  23 

1 

0:20 
3.9 

6:82 
0.6 

12:28 
3.4 

18:46 
0.6 

W 

23 

6:16 
0.3 

12:10 
3.3 

18.-07 
0.7 

.    .    . 

§    24 

0:07 
8.6 

6:02      12:07 
0.9        3.5 

18:&5 
0.4 

D 

W!24 

1 

1:17 
3.9 

7:37 
0.7 

18:29 
8.1 

19:41 

0.8 

Th 

24 

0:46 
4.0 

7:19 
0.5 

13:11 
3.1 

19:06 
0.9 

M    25 

1 

0:68 
8.7 

6:69      12:67 
0.9        8.3 

19:25 
0.5 

Th  25 

2:20 
8.8 

8:50 
0.7 

14:41 
3.0 

20:60 
0.9 

N 

F 

25 

1:48 
8.9 

8:27 
0.8 

14:27 
2.9 

20:23 
1.0 

3)   Tu  26 

1:56 
8.7 

SiffJ      14:00 
0.9        3.1 

20:21 
0.6 

N 

F    26 

8:26 
8.9 

10:07 
0.7 

16:02 
2.9 

22:02 
0.8 

8 

26 

2:58 
3.8 

9:42 
0.6 

15:49 
3.0 

21:45 
0.9 

W  27 

2:68 
8.8 

9.-22      15:10 
0.9         8.0 

21:24 
0.7 

8    27 

4:33 
4.1 

11:17 
0.5 

17:20 
3.1 

23:12 
0.6 

S 

27 

4K)7 
3.9 

10:50 
0.4 

17:02 
3.2 

23:00 
0.6 

Th 

28 

4:00 
4.0 

10:35      ie.-26 
0.7        8.0 

22:28 
0.6 

S    28 

6:35 
4.3 

12:14 
0.2 

18:21 
3.4 

.    .    . 

M 

28 

6:12 
4.1 

11:48 
0.2 

18:02 
3.6 

F 

29 

5.-00 
4.3 

11:40     17:37 
0.4        8.1 

23:30 
0.5 

M   29 

0:14 
0.3 

6:31 
4.6 

13K)7 
—0.1 

19:14 
3.7 

Tu 

29 

0:02 
0.3 

6:12 
4.3 

12:40 
0.0 

18:51 
3.9 

N   s 

30 

6:68 
4.6 

12:87      18:88 
0.2        3.3 

P 

W 

30 

0:68 
0.0 

7K)7 
4.4 

13:25 
—0.2 

19:37 
4.2 

s 

31 

0:28 
0.3 

6:60      13:28 
4.8     —0.1 

19:31 
8.5 

E 

Th 

31 

1:47 
-0.2 

7:57 
4.4 

14:10 
-0.3 

20:20 
4.4 

Thetid 
acomparis 
from  Meao 
which  is  2. 
unless  a  m 

The  tin 
(a.m.),  all 

•,  ne¥ 
equator;  A 

[60  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  Indicate  whe 
Low  Water  Springs,  which  Is  approximat 
1  feet  helow  mean  sea  level.    To  find  the  d< 
inus  (-)  sign  is  before  the  height,  in  which 
ae  used  is  Cosmopolitan  Standard,  150th  meri 
greater  are  in  the  afternoon  (p.  m. )  and  wht 
r  moon;  3),  Ist  quar.;  Q,  full  moon;  (£,  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  heights,  ir 
Bly  the  datum  of  soundings  on  the  Admin 
»pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

dian  E.:  O*"  is  midnight,  12»>  is  noon;  all  hours 
m  diminished  by  12  give  the  times  after  noon 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
ilty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

less  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL. 

MAY. 

Time  and  Heigh 
Low%\ 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

^ 

Day of— 
W.  iMo. 

t  of  Hi 

W. 

Mo. 

ater. 

F 

1 

2:82 
-0.3 

8:42 
4.4 

14:52 
—0.2 

21:02 
4.5 

•!■ 

3:02 
-0.2 

9:07 
3.8 

15:00 
0.1 

S 

2 

3:16 
-0.8 

9:27 
4.2 

15:80 
-0.1 

21:43 
4.5 

M     2 

8:46 
—0.1 

9:48 
3.5 

15:39 
0.8 

s 

3 

4:01 
-0.2 

10:10 
8.9 

16:10 
0.1 

22:24 
4.4 

Tu    3 

4:30 
0.0 

10:30 
3.3 

16:16 
0.6 

M 

4 

4:47 
0.0 

10:62 
3.6 

16:50 
0.4 

23:09 
4.3 

8 

W     4 

6:15 

0.2 

11:14 
3.1 

16:65 
0.9 

Tu 

5 

5:37 
0.3 

11:39 
3.3 

17:38 
0.7 

23:56 
4.0 

Th    5 

6:02 
0.4 

12:02 
2.9 

17:40 
1.1 

S 

W 

6 

6:30 
0.6 

12:29 
3.0 

18:20 
LO 

.    .    . 

F,    6 

0:10 
3.8 

6:M 
0.6 

13:00 

2.8 

Th 

7 

0:47 
8.8 

7:28 
0.8 

13:80 

2.8 

19:18 
1.2 

CC 

S      7 

1:02 
3.5 

7:46 
0.7 

14:05 
2.8 

c 

F 

8 

1:44 
3.5 

8:32 
0.9 

14:47 
2.6 

20:30 
1.3 

Si    8 

2:02 
3.3 

8:41 
0.8 

15:09 

2.8 

S 

9 

2:50 
8.4 

9:88 
1.0 

16:01 
2.7 

21:47 
1.8 

A 

M,   9 

3:05 
3.2 

9:37 
0.8 

16:03 
3.0 

* 

10 

3:50 
3.3 

10:36 
0.9 

17:05 
2.9 

22:54 
1.2 

Tu  10 

4:06 
3.2 

10:30 
0.7 

16:53 
3.3 

A 

Mil 

4:52 
3.4 

11:26 
0.7 

17:60 
3.1 

23:49 
1.0 

£ 

W   11 

5:02 
3.2 

11:16 
0.6 

17:36 
3.6 

Tu  12 

6:47 
3.6 

12:07 
0.6 

18:25 
8.4 

.    .    . 

Th  12 

5:51 
3.3 

12.-00 
0.4 

18:16 
:}.9 

W   13 

0:32 
0.8 

6:32 
3.6 

12:45 
0.4 

18:58 
3.7 

F   13 

0:40 
'0.5 

6:36 
3.4 

12:42 
0.3 

E 

Th  14 

1:12 
0.5 

7:11 
3.7 

13:22 
0.4 

19:34 
3.9 

S  114 

1:22 
0.8 

7:19 
3.5 

13-20 
0.3 

F 

15 

1:47 
0.3 

7:47 

3.8 

18:57 
0.2 

20:07 
4.1 

• 

S    15 

1 

2:02 
0.0 

7:.Ss 
3.6 

13:66 
0.3 

• 

S 

16 

2:21 
0.1 

8:24 
3.8 

14:29 
0.2 

20:42 
4.3 

M   16 

2:43 
-0.1 

8:40 
3.6 

14:30 
0.3 

s 

17 

2:50 
0.0 

9:00 
3.8 

15:00 
0.2 

21:18 
4.4 

Tu,  17 

3:27 
—0.2 

9:21 
3.6 

15«9 
0.4 

M|18 

8:40 
-0.1 

9:40 
3.7 

15:85 
0.8 

21.59 
4.4 

N 

W '  18 

1 

4:18 
—0.3 

10:17 
3.5 

15:50 
0.5 

Tu'19 

4:22 
—0.1 

10:20 
3.6 

16:10 
0.5 

22:41 
4.4 

Th  19 

1 

5:02 
-0.2 

10:58 
3.4 

16:87 
0.7 

|W  20 

6:11 
0.0 

11:06 
3.4 

16:52 
0.7 

23:30 
4.2 

F,20 

.'>:56 
—0.1 

11:64 
3.3 

17:32 

0.8 

N  Th,  21 

6:05 
0.1 

11:59 
8.3 

17:42 
0.9 

S  '21 

0:07 
4.2 

6:48 
0.1 

12:55 
8.2 

f'22 

1 

0:25 
4.1 

7K)5 
0.3 

13:03 
2.7 

18:49 
1.0 

1> 

S'22 

1 

1:07 
3.9 

7:47 
0.2 

14:04 
3.2 

1>    S  ,  23 

1:25 
3.9 

8:10 
0.4 

14:18 
3.0 

20:08 
1.1 

P 

M   23 

2:12 
3.7 

8:48 
0.3 

15:09 
3.4 

'  S    24 

1       1 

2:32 
3.8 

9:15 
0.4 

15:34 
3.2 

21:32 
0.9 

K 

Tu  24 

3:24 
3.6 

9:47 
0.3 

16:10 
3.6 

1  M  ,  25 

3:45 
3.8 

10:20 
0.3 

16:40 
3.4 

22:47 
0.7 

W  25 

1 

4:32 
3.5 

10:47 
0.3 

17.-07 
3.9 

Tu  26 

1       1 

4:54 
8.8 

11:17 
0.2 

17-.35 

3.8 

•23:48 
0.4 

Th,26 

5:35 
3.5 

11:40 
0.2 

17:.57 
4.2 

IiW27 

5:65 
3.9 

12:10 
0.1 

18:22 
4.1 

F   27 

0:28 
0.3 

6:31 
3.5 

12:28 
0.2 

|Th  28 

0:40 
0.1 

6:50 
4.0 

18:00 
0.0 

19:10 
4.4 

S    28 

1:20 
0.1 

7-22 
3,5 

13:14 
0.2 

1  F    29 

1:30 
—0.1 

7:39 
4.0 

13:42 
-0.1 

19:52 
4.6 

o 

S    29 

2:06 
0.0 

8:09 
3.4 

13:55 
0.3 

0 1  S  ;  30 

2:18 
—0.2 

8:25 
3.9 

14:22 
0.0 

20:32 
4.7 

M   30 

2:49 
0.0 

8:51 
3.3 

14:33 
0.3 

s 

Tu  31 

3:30 
0.0 

9:32 
3.2 

15:10 
0.5 

21:15 
4.7 

21:67 
4.6 

22:40 
4.3 

23:24 
4.1 


18:37 
1.3 

19:45 

1.4 

21:02 
1.4 

22:13 
1.3 

•23:10 
1.1 

23:67 
0.8 


18:57 
4.2 

19:36 
4.4 

20:15 
4.6 

20:56 
4.7 

21:38 
4.7 

22:25 
4.6 

23:13 
4.4 


18:42 
1.0 

19:.57 
1.0 

21:17 
0.9 

22:28 
0.7 

28:30 
0.5 


18:45 
4.4 

19:27 
4.6 

20:11 
4.7 

'20:n2 
4.7 

21:32 
4.5 


JUNE.                                , 

Time  and  Height  of  High  and 
Low  Water.                | 

s 

Dayof- 

w.  !mo. 

W 

1 

4:10 
0.1 

10:10 
3.1 

16:48 
0.8 

22:13 
4.3 

Th 

2 

4:62 
0.2 

10:50 
3.0 

16:25 
LO 

22:58 
4.1 

F 

« 

6:38 
0.8 

11:36 
8.0 

17:07 
LI 

23:36 

3.8 

S  1    4 

1 

6:17 
0.4 

12:26 
8.0 

17:68 
L3 

A 

S'   5 

1 

0:23 
8.6 

7K)2 
0.6 

13:19 
3.0 

19:00 
L4 

C 

M,6 

1:18 
3.8 

7:50 
0.6 

14:12 
3.1 

20:09 

L4 

Tui    7 

2K)9 
3.1 

8:40 
0.6 

15:08 
3.3 

21:21 
L7 

E 

W'    8 

8,1 

9:82 
0.6 

16K)2 
3.5 

22.-22 
1.1 

Th|   9 

4:07 
8.0 

10:22 
0.6 

16:61 

3.8 

2:i:lS 

o.y 

F   10 

6H)6 
8.1 

U:16 
0.6 

17:40 
4.1 

S    11 

0:10 
0.6 

em 

8.2 

12:00 
0.4 

18:25 
4.4 

S    12 

0A7 
0.8 

6:50 
3.3 

12:45 
0.4 

19:10 
4.6 

M   13 

1:42 
0.0 

7:37 
3.4 

13:29 
0.3 

19:51 

4-S 

f 

Tu'l4 

2:28 
-0.2 

8:22 
3.4 

14:11 
0.3 

20:38 
4.9 

W  15 

3:16 
-0.3 

9:10 
3.5 

14:54 
0.4 

21:23 
4.9 

Th  16 

4K)0 
—0.4 

9:57 
3.6 

15:40 
0.5 

22:10 
4.7 

P 

F'17 

4:47 
-0.3 

10:48 
3.5 

16:30 
0.6 

23:00 
4.0 

S    18 

1 

6:36 
-0,2 

11:44 
3.4 

17:28 
0.7 

23:51 
4.3 

8    19 

6:29 
—0.1 

12:42 
3.4 

18:32 
0.8 

M20 

0:50 
4.0 

7:21 
0.1 

13:40 
3.5 

19:44 
0.9 

I 

Tu  21 

1:52 
3.7 

8:17 
0.3 

14:40 
3.6 

20:56 
0.8 

W,22 

3:00 
3.4 

9:14 
0.4 

15:42 
3.8 

22:10 
0.8 

Thi23 

4.^ 
3.3 

10:12 
0.4 

16:40 
4.0 

23ri0 
0.7 

F   24 

6:15 
3.2 

11:10 
0.4 

17:32 
4.2 

S    25 

1 

0:20 
0.5 

6:17 
3.1 

12:00 
0.4 

l«r21 

4.4 

S|26 

1:12 
0.4 

7:11 
3.1 

12:47 
0.4 

19107 
4..> 

S 

M   27 

1:59 
0.3 

7:57 
3.1 

13:31 
0.4 

19:.i() 
4.6 

u 

Tu,  28 

2:88 
0.3 

8:38 
3.1 

14:11 
0.5 

20:30 
4.5 

W  29 

1 

8:18 
0.2 

9:14 
3.1 

14:60 
0.6 

21:10 
4.4 

Th  30 

1 

8:49 
0.2 

9:48 
3.1 

15:25 
0.8 

21:48 
4.3 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  conaecative  heights  will  indicate  whether  it  U  liigh  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  i»  approximately  the  datum  of  soundingH  on  the  Admiralty  Charts  for  this  r»ion,  and 
which  is  2.1  feet  below  mean  sea  level.    To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  I 
unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  hubtract  it. 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian  E. :  O''  Ia  midnight.  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  J),  1st  quar.;  Q,  fnll  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

~ 



AUGUST. 

- 

— 

SEPTEMBER. 

■ 

ii 

Is 

iDayof— 

Time  an 

dHeightof  High  and 
LowWater. 

10:26      16:02      22:25 
3.1        0.9         3.1 

2 
£ 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

a  Dayof- 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 
1 

W.  Mo. 

S  w. 

Mo. 

F 

4:24 

0.2 

M      1 

5:00 

0.2 

11:08      17:00 
3.5        0.8 

28:11 
3.7 

Th 

1 

6:82 
0.5 

11:57 
3.8 

18:10 
0.6 

S      2 

5K)2 
0.2 

11:05      16:40 
3.1         1.0 

28:a5 
3.8 

Tu    2 

6:34 
0.3 

11:50      17:47 
3.6        0.9 

28:50 
3.5 

F 

2 

0:06 
3.3 

6:17 
0.7 

12:60 
3.8 

19:11 
0.6, 

A 

S      3 

5:40 
0.3 

11:47      17:25 
3.2         1.1 

28:45 
3.6 

W     3 

6:16 
0.4 

12:37      18:87 
8.7        0.9 

C    S 

3 

1:02 
3.1 

7:10 
0.8 

13:60 
3.8 

20:21 
0.7 

m|    4 

6:20 
0.4 

12:32      18:20 
3.3        1.2 

vThl    4 

0:85 
3.3 

7:02      18:80 
0.5        8.7 

19:41 
0.9 

1 

4 

2:10 
3.0 

8:17 
0.9 

14:65 
3.8 

21:36 
0.7 

E  Tu!    5 

0:28 
3.4 

7:00     13:22 
0.4         3.4 

19:20 
•    1.2 

C'  F  '    5 

1:82 

8.1  • 

7:64      14:S0 
0.7        3.7 

20:52 
0.9 

N   M 

5 

3:30 
2.9 

9:30 
0.9 

16:02 
4.0 

22:43 
0.5 

C  W     6 

1:16 
3.2 

7:48      14:19 
0.5         3.5 

20:24 
1.2 

S      6 

2:37 
3.0 

8:53      15:32 
0.8         3.9 

22K)5 
0.8 

Tu    6 

4:46 
8.1 

10:42 
0.7 

17:a5 

4.2 

28:44 
0.8 

Th    7 

2:12 
3.0 

8:40      15:15 
0.6         3.7 

21:33 
1.1 

S      7 

3:53 
2.9 

10:00     16:33 
0. 7        4. 1 

23:12 
0.6 

W     7 

5:60 
3.3 

11:46 
0.4 

18:04 
4.4 

F,    8 

3:17 
3.0 

9:86      16:10 
0.6         3.9 

22:40 
O.H 

^'    M     8 

5:02 
8.0 

11:00      17:30 
0. 6         4. 4 

Th 

8 

0:37 
0.0 

6:45 
3.7 

12:43 
0.1 

18:57  ' 
4.6 

S      9 

1 

4:24 
3.0 

10:33      17:06 
0.6         4.1 

23:40 

0.0 

jTu    9 

0:10 
0.3 

6:08      12:00 
3.2         0.4 

18:25 
4.6 

F 

1 

9 

-0.3 

7:32 
4.0 

13:84 
-0.1 

19:46 
4.7 

Si  10 

1 

5:28 
3.1 

11:26      17:51 
0.5         4.4 

;W    10 

IKB 
0.0 

7:03      12:55 
3.4         0.2 

19:16 
4.8 

p!s 

10 

2:08 
-0.4 

8:17 
4.2 

14:22 
-0.3 

20:84 
4.7 

M|ll 

0:34 
0.3 

(1:27      12:20 
3.2         0.4 

18:47 
4.7 

•  Th  11 

1:50 
-0.3 

7:52     18:47 
3.7         0.1 

20.-04 
5.0 

E^S 

11 

2:62 
-0.5 

9:00 
4.4 

15:12 
-0.3 

21:22 
4.6 

N 

Tuil2 

i 

1:24 
0.0 

7:20      13:10 
3.3        0.3 

19:34 
4.9 

I'  1  F  '  12 

2:37 
—0.4 

8:40      14:86 
8.8     —0.1 

20:52 
5.0 

M 

12 

3:85 
-0.4 

9:46 
4.5 

15:57 
-0.3 

22:07 
4.4 

• 

W   13 

2:10 
—0.2 

8:10      13:66 
3.5         0.3 

20:21 
5.0 

S    13 

3:18 
-0.5 

9:26      15:23 
4.0     -0.1 

21:89 
4.8 

Til 

13 

4:18 
—0.2 

10:30 
4.4 

16:44 
0.1 

22:64  ' 
4.0 

1 

Th  14 

^:67 
—0.4 

8:66      14:44 
3.6         0.2 

21:08 
5.0 

E 

S    14 

4:02 
-0.6 

10:11      16:12 
4.1         0.0 

22:26 
4.6 

W 

14 

5:00 
0.1 

11:16 
4.3 

17:37 
0.2 

23:42 
3.6 

P 

F    15 

3:42 
-0.5 

9:45      15:32 
8.7         0.2 

21:65 
4.9 

M   15 

4:46 
-0.3 

11  .-00      17:05 
4. 1         0. 1 

23:16 
4.2 

Th 

15 

6:48 
0.4 

12K)5 
4.1 

18:85 
0.4 

:  :  : 

S    16 

1 

4:29 
-0.4 

10:82      16:24 
8.7        0.8 

22:44 
4.6 

Tiv  16 

5:31 
-0.1 

11:46     17:57 
4.1        0.8 

.    .    . 

F 

16 

0:86 
8.2 

6:87 
0.7 

13:02 
3.9 

19:38  ' 
0.7 

S    17 

5:14 
—0.3 

11:25      17:20 
3.8         0.4 

28:34 
4.8 

W  17 

0:07 
3.8 

6:18      12:40 
0.2         4.0 

18:57 
0.5 

1 

S 

17 

1:40 
2.9 

7:37 
0.9 

14K)2 
3.7 

20:60 
0.9 

E 

M   18 

6:03 
—0.2 

12:17      18:20 
8.8         0.6 

3)  Th  18 

3.4 

7:12      13:37 
0.5         3.9 

20:08 
0.7 

S    18 

1 

3:00 
2.7 

8:47 
1.1 

15:09 
3.6 

22:06 
1.0 

Tu 

19 

0:30 
3.9 

6:68     13:10 
0.1        8.8 

19:21 
0.7 

f'i9 

2:07 
3.1 

8:09      14:88 
0.7         3.8 

21:26 
0.9 

M 

19 

4:22 
2.7 

10:00 
1.1 

16:18 
3.6 

23:10 
0.9 

D 

W 

20 

1:27 
8.6 

7:46      14:10 
0.3        3.8 

20:81 
0.8 

S    20 

.      8:22 

2.8 

9:15      15:42 
0.8         3.8 

22:48 
1.0 

T„ 

20 

5:28 
2.9 

11:05 
1.0 

17:12 
3.6 

23:69 
0.7 

Th 

21 

2:88 
3.2 

8:42      16:10 
0.5        3.8 

21:50 
0.9 

8    S    21 

1 

4:42 
3.0 

10:20     16:44 
0.8         3.9 

23:49 
0.9 

jw 

21 

6:17 
3.1 

12:00 

0.8 

18K» 
3.7 

.    .    . 

F 

22 

3:46 
3.0 

9:42      16:12 
0.6        3.9 

28:05 

0.8 

M   22 

5:52 
2.9 

11:21      17:40 
0.8         3.9 

Th 

22 

0:38 
0.6 

6:52 
3.3 

12:46 
0.7 

18:47 

8.8 

S    23 

6:00 
2.9 

10:42      17.-09 
0.6         4.1 

Tu  23 

0:39 
0.7 

6:46      12:16 
2.9         0.7 

18:27 
4.0 

A    F 

23 

1:12 
0.4 

7:25 
3.5 

13-25 
0.6 

19:28 
8.8 

S  124 

0:10 
0.7 

6:06      11:88 
2.9         0.6 

18:01 
4.2 

W  24 

1:20 
0.6 

7:25      13:02 
3. 1         0. 6 

19:10 
4.1 

S    24 

1 

1:42 
0.3 

7:52 
3.7 

13:59 
0.5 

20:00 
3.9 

s 

M   25 

1:02 
0.6 

7:02      12:29 
2.9         0.6 

18:50 
4.3 

Th  25 

1:52 
0.4 

7:57      18.42 
3.2         0.6 

19:49 
4.1 

gjS    25 

2:15 
0.2 

8:23 
3.9 

14:31 
0.3 

20:83 
8.8 

Tu  26 

1:46 
0.6 

7:45      13:16 
3.0        0.5 

19:31 
4.4 

O    F    26 

2:19 
0.3 

8:26      14:16 
3.4         0.5 

20:86 
4.1 

M   26 

!       1 

2:43 
0.2 

8:55 
4.0 

15K)6 
0.3 

21:a5 
3.8 

- 

W ,  27 

2:20 
0.4 

8:22      13:55 
8.1         0.6 

20:10 
4.4 

A 

S    27 

2:48 
0.2 

8:54      14:50 
3.5         0.5 

21:00 
4.1 

Tu  27 

1 

3:15 
0.2 

9:27 
4.1 

15:86 
0.2 

21:38 

3.8 

Th'28 

■ 

2:60 
0.3 

8:64     14:34 
3.1         0.6 

20:48 
4.3 

S    28 

3:17 
0.2 

9:25      15:28 
3.7         0.5 

21:32 
3.9 

W  28 

3:48 
0.3 

10:00 
4.1 

16:16 
0.2 

22:15 
3,6 

F 

29 

8:22 
0.2 

9:26      15:08 
3.2         0.7 

21:28 
4.2 

E 

M   29 

3:47 
0.2 

9:57      16:00 
3.8         0.5 

22:04 
3.8 

Th  29 

4:16 
0.4 

10:40 
4.1 

17:00 
0.2 

22:36 
3.5 

S 

30 

8:62 
0.2 

9:57      15:42 
3.3         0.8 

22:00 
4.0 

Tu  30 

4:20 
0.2 

10:80      16:36 
3.9         0.5 

22:40 
3.7 

F    30 

4:52 
0.6 

11:26 
4.1 

17:52 
0.3 

23:44 
3.3 

A     S 

31 

4:26 
0.1 

10:30      16:18 
3.4         0.8 

22:W 
3.9 

W  31 

4:55 
0.3 

11:10      17:17 
3.9         0.5 

mes  on  the  firs 
ligh  or  low  wa 
atum  of  sounc 
ter,  add  the  tal 
ract  it. 

23:20 
3.5 

BOf  each  day; 
are  reckoned 
s  region,  and 
on  the  chart. 

Thetid 
a  comparia 
from  Mean 
which  is  2. 
unless  ami 

ea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  approxima 
I  feet  below  mean  sea  level.    To  find  the  de 
nus  (— )  sign  is  before  the  height,  in  which 

th  their  tl 
ther  it  is  1 
lely  the  d 
pth  of  wa 
case  subt 

t  line  and  heights  c 
ter.    Theheight8.il 
ings  on  the  Admini 
aular  height  to  the 

m  the  second  lin 
1  feet  and  tenths, 
ilty  Charts  for  thi 
soundings  given 

The  tin 
(a,m.),all 

16  used  is  Cosmopolitan  Standard,  150th  meri 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

dian  E.;  0»>  is  midnight,  12»>  Is  noon;  all  hours 
a  diminished  by  12  give  the  times  after  noon 

less  than  12  are  in  the  forenoon    1 
;  for  instance,  15:47  is  3:47  p.  m.    | 

eq 

uato 

new 
r;  A 

moon;  ^ 
,  P,  moon 

,  1st  quar.:  0>  'uU  m 
In  apogee  or  perigee. 
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;  C»8d 

^uar.:  E. 

moon  on  the  equator; 

N, 

S,  m 

oon 

farthest  north  oi 

south  of  the   1 
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OCTOBER. 

phand 

NOVEMBER. 

DECEMBER.                          | 

s 

Day  of- 
W.  |Mo. 

TfmeandHelffhtofHU 
Low  Water. 

B  JDayof- 
S    W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

|iDayof-| 

^  ^  W.  Mo. 

1 

Time  and  Height  of  High  and 

Low  Water.                1 

7'7 

6:38 
0.8 

12:17 
3.9 

18:62 
0.5 

C  Tu'    1 

1:42 
8.1 

7:29      14.-00      20:41 
LI        8.8         0.4 

Th    1 

2:81 
3.4 

8:37 
LO 

14:46 
3.6 

1 
21:12 
0.3 

NJSI    2 

0:42 
8.1 

6:83 
LO 

18:18 

19:57 
0.5 

W     2 

1 

2:68 
8.1 

8:65     15:11      21:46 
1.0        3.7         0.3 

F     2 

E 

8:36 
8.6 

9:82 
0.8 

16:57 
8,6 

22:12 
0.8 

M|    3 

1:66 
3.0 

7:47 
1.0 

14:25 
3.8 

21:09 
0.5 

Th    3 

4:06 
3.4 

10:18      16:21      22:45 
0.8         3.8         0.3 

P ;  S     3 

4:87 
3.9 

IIKX) 
0.6 

17:08 
3.5 

23:10  ' 
0.2 

Tu,    4 

8:15 
3.0 

9:12 
1.0 

15:34 
8.8 

22:17 
0.4 

F     4 

6:02 
8.7 

11:17      17:25      23:40 
0.5        3.8         0.1 

s    4; 

6:29 
4.2 

12:08 
0.4 

18:04 
8.6 

1 

!  !  *.  1 

W     5 

4:30 
8.2 

10:17 
0.7 

16:42 
4.0 

23:17 
0.2 

i;s   5 

6:52 
4.1 

12:13      18:22    .    .    . 
0.1         3.9    .,    . 

M     5' 

0«2 
0.2 

6:20 
4.6 

12:66 
0.1 

18:58  1 
3.5 

Th;  6 

6:80 
8.5 

11:85 
0.4 

17:42 
4.2 

.    .  » 

S|    6 

0:80 
0.0 

6:41      13K)6      19:12 
4.4     -0.1         4.0 

Tu  6; 

0:60 
0.1 

7:06 
4.7 

18:48 
0.0 

19:47 
3.4 

F     7 

0:10 
0.0 

6:24 
8.9 

12:80 
0.1 

18:40 
4.3 

M|    7 

1:16 
-0.1 

7:28      13:53      20:00 
4.7     -0.3         3.9 

•  W     7 

1:84 
0.2 

7:61 

4.8 

14:80 
—0.1 

20:31 
3.4 

r^  » 

0:56 
-0.2 

7:10 
4.8 

18:21 
-0.2 

19:81 
4.4 

•  Tu    8 

1 

1:67 
-0.1 

8:10      14:40      20:46 
4.8     —0.3         3.8 

Th    8 

1      1 

2:16 
0.2 

8:32 

4.8 

16:13 
—0.1 

21:12 
3.8 

•    S     9 

1:44 
-0.8 

7:54 
4.5 

14:07 
-0.3 

20:18 
4.4 

W     9 

2:38 
0.0 

8:58      15:26      21:29 
4.8     -0.3      •   8.6 

s    F     9! 

2:63 
0.4 

9:15 
4.7 

15:63 
0.0 

21:53: 
3.2 

|M   10 

2:25 
-0.8 

8«5 

4.7 

14:52 
-0.4 

21:02 
4.8 

Th'lO 

3:17 
0.2 

9:37      16:10      22:11 
4.7     -0.2         8.4 

8    10' 

8:8e 
0.6 

9:56 
4.6 

16:85 
0.0 

22:35 
3.1 

iTu  11 

8K)6 
—0.2 

9:18 
4.7 

15:89 
-0.4 

21:47 
4.0 

s    F   11 

8:58 
0.6 

10:22      16:57      22:67 
4.5         0.0         8.2 

,»   11' 

4.12 
0.8 

10:3» 
4.3 

17:16 
0.2 

23:20 
3.1 

jW  12 

8:47 
0.0 

10:00 
4.6 

16:26 
-0.2 

22:31 
3.7 

S    12 

4:87 
0.8 

11:05      17:46      23:47 
4.2         0.3         3.0 

M  12 

4:55 
LO 

11:20 
4.0 

18K)0 
0.3 

iTh  13 

4:27 
0.3 

10:46 
4.4 

17:16 
0.1 

23:19 
8.4 

'  S    13 

6:26 
1.0 

11:52      18:86    .    .    . 
3.9        0.5    ..    . 

Tu  13, 

0:06 
3.0 

6:45 
1.2 

12:06 
3.6 

18:45 
0.4 

|f;i4 

6:10 
0.6 

11:37 
4.2 

18:10 
0.3 

.    .    . 

:  M   14 

0:45 
2.9 

6:20      12:46      19:29 
1.3        8.6         0.6 

W  14 

1 

1:00 
8.0 

6:48 
L8 

12:55 
3.3 

19:30 
0.6 

S    S    15 

0:10 
8.1 

6:00 
1.0 

12:26 
3.8 

19:10 
0.6 

1)  Tu  15 

1 

1:51 

2.8 

7:32      13:48      20:24 
1.4        3.3         0.7 

^  Th  15 

1:52 
3.1 

7:60 
1.4 

13:50 
8.1 

20.-20 
0.7  1 

D  1  S    16 

1:16 
2.8 

7:00 
1.0 

13:25 
8.6 

20:12 
0.7 

W  16 

2:64 
2.9 

8:48      14:47      21:20 
1.4         3.2         0.8 

E    F    16 

2:50 
8.2 

9:02 

L4 

14:46 
2,9 

21:11 
0.7 

i  M   17 

2:81 
2.7 

•8:14 
1.8 

14:28 
3.4 

21:16 
0.9 

A  Th  17 

3:50 
8.0 

10K)3      15:50      22:12 
1.3         3.1         0.7 

'  S    17 ' 

3:45 
3.4 

10:10 
1.3 

15:48 
2.9 

22:02 

0.7  ; 

ITu  18 

8:48 
2.8 

9:34 
1.3 

15:88 
3.3 

22:17 
0.8 

E^  F|18 

4:40 
8.8 

11:02      16:48      23KX) 
LI         3.1         0.6 

S    18 

4:87 
8.7 

11K)7 
LO 

16:49 
2.9 

22:55 
0.6 

|VV   19 

4:60 
2.9 

10:42 
LI 

16:87 
3.3 

23K)S 
0.7 

S    19 

j 

5:20 
8.6 

11:50     17:36      23:42 
0.9        8.2         0.5 

M   19| 

5:22 
3.9 

11:58 
0.8 

17:42 
3.0 

23:45 
0.6 

|Th  20 

5:84 
8.2 

11:40 
1.0 

17:33 
3.4 

23:50 
0.6 

Si  20 

1      1 

6:03 
3.9 

12:30      18:21    .    .    . 
0.7         3.3    ..    . 

'Tu  20 

1 

6:08 
3.2 

12:44 
0.5 

18:34 
3.1 

A|  F   21 

6:10 
8.4 

12:24 
0.8 

18:19 
3.5 

M  21 

0:24 
0.4 

6:40      13:10      19:02 
4.1         0.4         3.4 

|W  21 

0:29 
0.5 

6:82 
4.5 

18:29 
0.2 

19:20, 
3.2 

E    S    22 

0:18 
0.5 

6:40 
8.7 

12:59 
0.6 

18:56 
8.5 

Tu  22 

1:02 
0.4 

7:18      13:47      19:40 
4.4         0.2         3.4 

Th  22 

1:11 
0.4 

7:34 

4.7 

14:11 
—0.1 

20:03! 
3.3 

I  S   23 

1:07 
0.3 

7:17 
3.9 

13:32 
0.4 

19:36 
3.6 

O  W  23 

1:37 
0.3 

7:56      14:27      20:18 
4.6         0.0         3.4 

g    F   23' 

1:60 
0.4 

8:18 
4.8 

14-.fi6 
—0.3 

20:47 
8.4 

OM   24 

1:89 
0.3 

7:50 
4.1 

14:07 
0.2 

20:07 
3.7 

Til  24 

2:10 
0.4 

8:36      15:07      21:00 
4.7     -0.2         3.5 

S    24 

1 

2:83 
0.4 

9:02 
4.9 

15:87 
—0.4 

21:32 
3.5  i 

Tu  25 

2:08 
0.2 

8:24 
4.3 

14:45 
0.1 

20:40 
3.7 

f'25 

2:46 
0.4 

9:16      15:60      21:42 
4.7     —0.2         3.4 

i  S    25| 

3:17 
0.4 

9:45 

4.8 

16:23 
-0.4 

22:20 
3.5 

W'26 

1 

2:38 
0.3 

8:.W 
4.4 

15:21 
0.0 

21:15 
3.6 

N    S    26 

8:23 
0.5 

10:00     16:37      22:28 
4.G     —0.2         3.4 

i  M   26 

4:02 
0.5 

10:31 
4.6 

17« 
-0.3 

23:10 
3.5: 

Th  27 

8:10 
0.4 

9:35 

4.4 

16:02 
—0.1 

21:55 
8.5 

s;27 

4:07 
0.7 

10:40      17:25      23-21 
4.4     -0.1         3.8 

;Tu27 

1       1 

4:55 
0.5 

11:20 
4.4 

17:57 
-0.2 

1 

F|28 

3:43 
0.5 

10:17 
4.4 

16:47 
0.0 

22:40 
3.4 

M|28 

4:58 
0.8 

11:36      18:17    .    .    . 
4.2         0.0    ..     . 

P  W  28; 

0:06 
3.5 

5:54 
0.7 

12:15 
4.0 

18:4«  ' 
0.0 

N 

S  !29 

4:22 
0.7 

11:02 
4.2 

17:37 

0.1 

23:30 
3.3 

Tu  29 

1 

0:21 
3.2 

6:00      12:38      19:14 
1.0         4.0         0.2 

E  Th  29 

1 

1:02 
3.6 

7K» 
0.8 

13:15 
8.7 

19:40  ■ 
0.2 

S   80 

5:10 
0.9 

11:.>4 
4.1 

18:35 
0.2 

C  WI30 

1 

1:26 
3.3 

7:16      13:37      20:13 
1.0         3.8         0.3 

C    F   30 

'      '       1 

2:02 
3.7 

8:14 
0.8 

14:20 
3.4 

20*.39 
0.4 

M  1  31 

0:32 
8.1 

6:10 
1.0 

12:53 
3.9 

19:37 
0.3 

s  31' 

1 

3H)6 
3.8 

9:30 
0.8 

16:29 
3.2 

21:39 
0.4 

The  tld 
a  compariH 
from  Mear 
which  is  2. 
unless  a  m 

The  tin 
{a.m.),all 

#,  ne\i 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  w 
on  of  consecutive  heights  vrill  indicate  whel 
I  Low  Water  Springs,  which  is  approximnt 
1  feet  below  mean  Mea  level.    To  find  the  di 
Inus  (— )  sign  is  before  the  height,  in  which 
aeused  is  Cosmopolitan  Standard,  150th  meri 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
r  moon:  }),  1st  quar.;  0.  ^^1^  moon;  ([,  3d 
,  P,  moon  in  apogee  or  perigee. 

Ith  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
her  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
Bly  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
>pth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
case  subtract  it. 

dian  E. :  0«>  is  midnight,  12»«  is  noon :  all  hours  less  than  12  are  In  the  forenoon 
n  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:47  Is  8:47  p.  m. 
quar.:  E,  moon  on  the  equator;  N,8,  moon  farthest  north  or  south  of  the 
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1 

JANUARY. 

FEBRUARY.                           1 

MARCH.                               1 

fl  JDayof— 

Time  and  Heixht  of  High  and 
Low  Water. 

X 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

a    W.  Mo. 

W. 

Mo. 

W.  Mo. 

,f;  1 

0:47 
1.6 

6:89 
0.5 

12.-28 
L7 

19:12 
—0.3 

M 

1 

2:16 
1.8 

8:12 
.5 

13:45 
1.7 

20:35 
—0.5 

P  Tul    1 

VM 

1.7 

7:50 
0.5 

18:80 
1.7 

20:12 
—0.8 

N     S 

2 

1:42 
1.7 

7:42 
0.5 

18:16 
1.8 

20K)5 
—0.4 

(JTu 

2 

8:10 
1.8 

9:14 
0.5 

11:48 

1.7 

21:27 
-0.6 

o,w 

2 

2:89 
1.8 

8:48 
0.4 

14:80 
1.8 

21.-08 
—0.3 

3    S 

1 

3 

2:41 
1.8 

8:40 
0.5 

14K)9 
1.8 

20:66 
—0.5 

W 

3 

4:00 
1.9 

10:07 
0.4 

15:41 

1.8 

22:20 
-0.5 

E 

Th 

3 

8:29 
1.8 

9:41 
0.2 

15:81 
1.8 

22:00 
—0.3 

P|M 

1 

4 

8:86 
1.9 

9:86 
0.5 

15:00 
L8 

21:47 
-0.6 

Th 

1 

4 

4:46 
1.9 

10:68 
0.2 

16:36 
L8 

28:08 
-0.4 

F 

' 

4:17 
1.9 

10:80 
0.1 

16:26 
1.9 

22:50 
-0.2 

Tu 

5 

4:25 
2.0 

10:28 
0.6 

15:68 
1.7 

22:36 
-0.6 

e!f 

5 

5:80 
1.9 

11:45 
0.1 

17:29 

1.8 

28:67 
-0.8 

8     6 

6:00 
L9 

11:17 
0.0 

17:19 
L9 

23:38 
-0.1 

W 

6 

6:13 
2.1 

11:19 
0.4 

16:47 
1.7 

23:24 
-0.6 

8 

6 

6:11 
2.0 

12:82 
0.0 

18:23 
L8 

.    .     . 

S!   6 

5:46 
1.9 

12:02 
—0.1 

18:12 
1.9 

.    .    . 

Th 

7 

5:67 
2.1 

12K)7 
0.3 

17:38 
1.8 

•    •    • 

S 

7 

0:45 
—0.1 

6:56 
2.0 

13:17 
0.0 

19:17 
1.8 

M     7 

1 

0:22 
0.0 

6:26 
1.9 

12:47 
-0.2 

19:02 
1.8 

E     F 

1 

8 

0:12 
—0.4 

6:40 
2.0 

12:57 
0.2 

18:34 
1.7 

C  M 

8 

1:80 
0.0 

7:88 
1.9 

14:04 
-0.1 

20:11 
1.7 

Tu    8 

1       1 

1:12 
0.1 

7:06 
1.8 

18:83 
-0.2 

19:48 
1.8 

S 

1 

9 

IK)2 
-0.8 

7:26 
2.0 

13:46 
0.1 

19:30 
1.7 

iTu 

9 

2:21 
0.2 

8:19 
1.8 

14:53 
-0.1 

21:06 
L6 

CW     9 

1:67 
0.8 

7:46 
L8 

14«) 
-0.2 

20:38 
1.7 

X    8 

10 

1:50 
-0.1 

8:06 
2.0 

14:38 
0.1 

2059 
1.6 

w 

10 

8:08 
0.4 

9.-02 
1.8 

15:41 
—0.1 

22:05 
1.5 

s  Th^O 

1      1 

2:41 
0.4 

8:27 
1.7 

16:08 
-0.1 

21:80 
1.6 

M 

11 

2:40 
0.1 

8:52 
L9 

15:26 
0.0 

21:30 
L6 

Th 

11 

8:56 
0.6 

9:47 
1.7 

16:37 
—0.2 

28:00 
1.4 

Fll 

8:80 
0.5 

9:12 
1.6 

15:57 
—0.1 

22:20 
1.6 

Tu 

1 

12 

8:85 
0.3 

9:86 

1.8 

16:16 
-0.1 

22:32 
1.6 

S.I  F 
1 

12 

4:60 
0.6 

10:85 
1.7 

17:80 
—0.1 

.    .    . 

S    12 

4:22 
0.6 

10K>2 
1.6 

16:49 
0.0 

28:16 
1.5 

W 

13 

4:26 
0.5 

10:22 
1.7 

17:10 
—0.1 

28:36 
1.6 

1  S 

13 

0:00 
1.4 

5:47 
0.7 

11:24 
1.6 

18:24 
—0.1 

S    13 

5:18 
0.6 

10:55 
1.5 

17:42 
0.0 

,Th 

14 

5:24 
0.5 

11:10 
1.7 

18.-06 
—0.2 

.    .    . 

S    14 

0:58 
1.4 

6:47 
0.7 

12:17 
1.5 

19:15 
-0.1 

A 

m'i4 

0K)8 
1.5 

6:17 
0.6 

11:62, 
1.5 

18:37 
0.1 

's  '  F 

15 

0:40 
1.5 

6:21 
0.7 

12:00 
1.6 

18:57 

— o.a 

M  15 

1      1 

1:50 
1.6 

7:44 
0.7 

18:18 
1.5 

20:05 
-0.1 

Tu  15 

IKX) 
1.5 

7:15 
0.5 

12:61 
1.5 

19:80 
0.1 

S    16 

1:37 
1.6 

7:17 
0.7 

12:48 
1.6 

19:47 
—0.2 

AlTu 

16 

2:37 
1.5 

8:88 
0.6 

14:07 
.   1.5 

20:52 
-0.1 

w'l6 

1:50 
1.6 

8:07 
0.5 

13:48 
1.5 

20:21 
0.1 

S    17 

2:27 
1.6 

8:16 
0.7 

13:38 
1.6 

20:36 
-0.2 

W 

17 

8:20 
1.7 

9:27 
0.5 

14:58 
1.5 

21:86 
—0.1 

• 

Thl7 

2:87 
1.6 

8:56 
0.4 

14:44 
1.6 

21:10 
0.1 

•  M    18 

8:15 
1.6 

9:07 
0.7 

14:29 
1.5 

21:20 
—0.8 

Th 

18 

4:00 
1.7 

10:14 
0.4 

15:49 
1.6 

22:20 
-0.1 

E    F   18 

8:22 

1.7 

9:40 
0.2 

15:36 
1.6 

21:56 
0.1 

TnilO 

1 

8:56 
1.7 

9:56 
0.6 

15:17 
1.5 

22K)1 
—0.3 

E  1  F  '  19 

4:40 

1.8 

10:55 
0.3 

16:86 
1.6 

28:00 
-0.1 

i  S    19 

4:a"> 
1.8 

10:21 
0.1 

16:25 
1.7 

22:40 
0.1 

A    W 

1 

20 

4:35 
1.8 

10:40 
0.5 

16:03 
1.6 

22:42 
-0.3 

S    20 

6:16 
1.8 

11:35 
0.2 

17:24 
1.7 

28:43 
0.0 

S    20 

4:46 

1.8 

11:08 
0.0 

17:11 
1.8 

23:23 
0.1 

Th 

i 

21 

5:12 
1.8 

11:25 
0.4 

16:51 
1.6 

23:22 

—0.2 

i  S    21 

5:67 
1.9 

12:15 
0.1 

18:14 
1.7 

Im  21 

5:24 

1.8 

11:44 
-0.1 

17:57 
1.9 

If 

22 

6:50 
1.9 

12:06 
0.3 

17:&S 
1.6 

M   22 

026 
0.0 

6:39 
1.9 

32:58 
0.0 

19:04 
1.7 

Tu  22 

1    •  1 

0:09 
0.1 

6:08 
1.8 

12:27 
—0.2 

18:41 
1.9 

E,  S 

1 

23 

0KB 

—0.2 

6:28 
1.9 

12:48 
0.2 

18:28 
1.6 

Tu  23 

1:12 
0.1 

7:18 
1.9 

18:42 
—0.1 

19:53 
1.7 

W  i  23 

0:56 
0.2 

6:44 
1.8 

18:11 
-0.8 

19:32 

1.9 

'     » 

24 

0:45 
-0.1 

7:07 
2.0 

13:30 
0.1 

19:20 
1.6 

:>  W  24 

1      ( 

2:01 
0.2 

8:00 
1.8 

14:30 
—0.2 

20:45 

1.8 

Th  24 

1:43 
0.3 

7:28 
1.8 

18:59 
-0.3 

20.-24 
1.9 

i  M   25 

1:30 
0.0 

7:48 
1.9 

14:16 
0.0 

20:13 
1.6 

iTh  25 

2:50 
0.3 

8:45 

1.8 

15:20 
—0.2 

21:37 
1.7 

N 

F   25 

2:88 
0.4 

8:14 

1.8 

14:49 
—0.3 

21:17 

1.8 

D  i  Tu  26 

1 

2:21 
0.1 

8:33 
L9 

15:(M 
0.0 

21:10 
1.6 

N  1  F   26 

3:42 
0.4 

9:34 

1.8 

16:14 
-0.2 

22:40 
1.7 

S    26 

3:26 
0.4 

9:06 

1.7 

15:48 
—0.8 

22:14 
1.8 

W  27 

3:13 
0.3 

9:17 
1.8 

15:55 
—0.1 

22:09 
1.6 

,  S    27 

4:40 
0.5 

10:27 
1.7 

17:12 
-0.3 

28:43 
1.7 

S    27 

1 

4:22 
0.5 

10.-02 
1.7 

16:48 
—0.2 

28:12 
1.7 

Th  28 

4:06 
0.4 

10:05 
1.8 

16:47 
—0.2 

23:10 

1.6 

1  S    28 

5:44 
0.5 

11:25 
1.7 

18:13 
—0.3 

M   28 

5:24 
0.5 

11:04 
1.7 

17:44 
-0.2 

F    29 

5K)7 
0.5 

10:57 
1.8 

17:45 
—0.3 

:  :  : 

M   29 

0:45 
1.6 

6:48 
0.5 

12:27 
1.7 

19:13 
-0.3 

Tul29 

1 

0:10 
1.7 

6:26 
0.4 

12:11 
1.7 

18:48 
—0.1 

N    S    30 

0:18 
1.7 

6:10 
0.6 

11:50 
1.8 

18:42 
—0.3 

p 

W  1  30 

1:08 
1.7 

7:24 
0.8 

13:17 
1.7 

19:50 
-0.1 

1  8   31 

1:15 
1.7 

7:12 
0.6 

12:47 
1.7 

19::59 
—0.4 

E 

o 

Th  31 

1 

2:04 
1.7 

8:20 
0.2 

14:21 
1.7 

20:46 
0.0 

i        The  tid 

1  a  comiMiris 

1  from  Meai 

i  which  is  0. 

unless  a  m 

The  tin 

(a.  m.),all 

m,  nev 

eqiuuor:  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
»  Low  Water  Springs,  which  is  approximat 
9  foot  below  mean  sea  level.    To  find  the  d€ 
Inus  (-)  sign  Is  before  the  height,  in  which 
le  used  is  Cosmopolitan  Standard,  150th  meri 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
7  moon:  ^,  1st  quar.;  Q,  full  moon;  (^,  8d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ir 
ely  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

dian  E. ;  0^  is  midnight,  12>>  is  noon;  all  hours 
n  diminished  by  12  give  the  times  after  noon 
[juar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  tne  chart, 

less  than  12  are  in  the  forenoon 
;  for  instance,  15:17  Ls  3:47  p.  m. 
farthest  north  or  south  of  the 

24290—03 15 


226 


MELBOURNE  (Williamstown),  AUSTRALIA,  1904. 


APRIL. 

MAY. 

■ 

JUNE.                              l| 

1 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

S 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

a 

Day  of— 

1 

Time  and  Height  of  High  and  1 

Low  Water.                i 

W. 

Mo. 

W.  Mo. 

W.  I  Mo. 

1 

F 

1 

2:57 
1.8 

9:10     15:20 
0.0        1.8 

21:41 
0.0 

S 

1 

3:02 
1.7 

9:84 
-0.8 

16:68 
1.9 

22:10 
0.8 

W 

1 

8:61 
1.6 

10:87 
—0.4 

17:14 
L9 

23:14' 
0.5 

S 

2 

3:42 
1.8 

lO.-OO     16:l!2 
-^.1         1.9 

22:82 
0.0 

M 

2 

8:46 
1.7 

10:20 
-0.8 

16:47 
1.9 

22:57 
0.8 

Th 

2 

4:86 
1.6 

11.-20 
—0.4 

17:66 
1.9 

.    .    .1 

S 

3 

4:25 
1.8 

10:47     17:02 
—0.2        1.9 

28:20 
0.1 

Tu 

3 

4:80 
1.7 

11:04 
-0.4 

17:84 
1.9 

28:40 
0.4 

F 

3 

0.-00 
0.6 

5:22 
1.6 

12K)0 
-0.8 

18:35 
1.9  1 

M 

4 

5.-07 
1.8 

11:82      17:51 
—0.8        1.9 

;  :  : 

s 

W 

4 

5:10 
1.7 

11:48 
-0./ 

18:18 
L9 

-    •    • 

S 

4 

0:46 
0.6 

6Ky7 
1.6 

12:40 
-0.2 

19:15  1 

1.9, 

Tu 

5 

0:07 
0.2 

5:46     12:16 
1.8     —0.8 

18:38 
1.9 

Th|   5 

0:26 
0.4 

5:68 
1.6 

12:80 
—0.8 

19K)0 
1.9 

A 

S 

6 

1:88 
0.4 

6:66 
L6 

18:22 
-0.1 

19:55  ' 
1.9  , 

S 

W 

6 

0:60 
0.8 

6:28     13:00 
1.8     —0.3 

19.-25 
1.8 

F 

6 

1:10 
0.4 

6:86 
1.6 

13:11 
—0.3 

19:43 
1.8 

c 

M     6 

1 

2:18 
0.4 

7:47 
L4 

14.-07 
0.0 

20:36  i 
1.9 

Th 

7 

1:84 
0.4 

7:10     18:47 
1.7     -0.2 

20:10 
1.8 

CC 

S 

7 

1:68 
0.4 

7:28 
1.6 

13:65 
-0.1 

20:26 
L8 

Tu    7 

3.-0S 
0.3 

8:40 
L4 

14:54 
0.1 

21:19 
1.8 

C 

F 

8 

2:20 
0.4 

7:52     14:80 
1.6     -0.1 

20:57 

1.7 

S 

8 

2:46 
0.4 

8:12 
1.5 

14:40 
0.0 

21:10 
1.8 

E 

W     8 

8:62 
0.2 

9:38 
1.4 

15:47 
0.2 

22K)6  1 

1.8  1 

S 

9 

8:07 
0.5 

8:40      15:17 
1.6     —0.1 

21:48 
1.6 

A 

M 

9 

3:84 
0.4 

9K)7 
1.4 

15-.30 
0.1 

21:65 
1.7 

Th    9 

1 

4:46 
0.2 

10:41 
1.4 

16:48 
0.3 

22:53' 

1.8 

s 

10 

3:69 
0.5 

9:84      16:07 
1.5        0.0 

22:33 
1.6 

Tu 

10 

4:28 
0.4 

10:05 
1.4 

16:19 
0.2 

22:42 
1.7 

FilO 

1 

6-.86 
0.0 

11:43 
1.6 

17:42 
0.4 

28:41 
1.7 

A 

M 

11 

4:58 
0.5 

10:27     17:00 
1.4        0.1 

28:24 
1.6 

E 

W 

11 

5:16 
0.3 

11:07 
1.4 

17:17 
0.3 

28:35 
1.7 

S 

11 

6:25 
0.0 

12:46 
1.5 

18:42 
0.5 

.     .    . 

Tu 

12 

5:46 
0.5 

11:80     17:55 
1.4        0.2 

Th 

12 

6:09 
0.2 

12:10 
1.6 

18:22 
0.8 

s 

12 

0:81 
1.7 

7:17 
-0.2 

13:41 
1.7 

19:40  ! 
0.5 

W 

13 

0:15 
1.6 

6:40      12:32 
0.4        1.4 

18:57 
0.2 

F  '13 

0:28 
1.7 

7K» 
0.1 

18:12 
1.5 

19:17 
0.4 

M   13 

1:21 
1.7 

8,-06 
-0.8 

14:36 
L7 

20:88  , 

0.5  1 

R 

Th 

14 

1:06 
1.6 

7:31      13:38 
0.8        1.5 

19:49 
0.2 

S    14 

1:12 
1.7 

7:49 
0.0 

14:05 
1.6 

20:13 
0.4 

f 

Tu'l4 

2:08 
L7 

8:64 
—0.4 

15:30 
L9 

21:81 
0.5 

F|16 

1:69 
1.6 

8:21      14:29 
0.2         L6 

20:42 
0.2 

• 

S    16 

2.-00 
1.7 

8:86 
-0.2 

14:67 
1.8 

21.'07 
0.4 

. 

W  1 15 

2:57 
L7 

9:43 
-0.6 

16:20 
1.9 

22:25  1 
0.5  1 

• 

S  |16 

2:44 
1.7 

9:06      15:20 
0.1         1.7 

21:32 
0.2 

M   16 

2:45 
.     1.7 

9:21 
-0.8 

15:49 
1.9 

21:59 
0.4 

Th  16 

3:47« 
L7 

10:29 
-0.6 

17:08 
2.0 

23:14  . 
0.5 

Si  17 

8:25 
1.7 

9:60      16:06 
—0.1        1.8 

22:21 
0.2 

Tul7 

3:80 
1.7 

10K)6 
-0.4 

16:39 
2.0 

22:47 
0.4 

P 

f;i7 

4:37 
L7 

11:19 
—0.5 

17:65 
2.0 

.    .    . 

M   18 

4:06 
1.7 

10:82      16:52 
-0.2        1.9 

23K)7 
0.2 

N 

W  18 

3:46 
1.7 

10:51 
-0.5 

17:26 
2.0 

28-.35 
0.4 

S    18 

0K)5 
0.4 

6:29 
1.7 

12H)6 
-0.6 

18:41 
2.1 

Tu  19 

4:49 
1.7 

11:17      17:40 
-0.3        2.0 

28:55 
0.8 

Th  19 

5KK) 
1.7 

11:86 
-0.5 

18:14 
2.0 

.    .    . 

s'l9 

0:56 
0.4 

6:21 
1.7 

12:64 
-0.4 

19:26 
2.0 

W  20 

5:28 
1.8 

12.*00      18:29 
—0.4        2.0 

F 

20 

0:24 
0.4 

5:47 
1.7 

12:24 
—0.6 

19K)0 
2.1 

Mi20 

1:46 
0.8 

7:17 
1.7 

13:44 

—0.2 

20:12  ' 
2,0 

N 

Th  21 

0:40 
0.8 

6:14      12:46 
1.7     —0.4 

19:16 
2.0 

S 

21 

1:13 
0.4 

6:87 
1.6 

18:12 
-0.4 

19:48 
2.0 

i 

Tu21 

2:83 
0.2 

8:16 
1.6 

14:86 

—0.1 

20:56 
L9| 

F 

22 

1:27 
0.4 

7:00     13:83 
1.7     —0.4 

20:06 
•2.0 

D 

s 

22 

2:05 
0.4 

7:81 
1.6 

14:02 
-0.8 

20:86 
2.0 

W,22 

3.-23 
0.1 

9:18 
1.6 

15:80 
0.1 

21:45  1 
1.8 

^ 

S 

23 

2:19 
0.4 

7:50     14:25 
1.7     -0.8 

20:57 
1.9 

p 

M 

23 

2:56 
0.8 

8:28 
1,6 

14:55 
-0.1 

21:24 
1.9 

,Th  23 

1      1 

4:18 
0.0 

10:26 
1.6 

16:30 
0.3 

22:32 

1.8 

s 

24 

3:11 
0.4 

8:45      15:19 
1.6     -0.2 

21:50 
L9 

£ 

Tu 

24 

3:47 
0.3 

9:33 
1.6 

16:52 
0.0 

22:12 

1.8 

1  F    24 

5:14 
—0.1 

11:32 
L5 

17:28 
0.4 

23:20 

1.7  1 

M 

25 

4K)7 
0.4 

9:45     16:15 
1.6     -0.1 

22:41 

1.8 

W 

25 

4:42 
0.2 

10:40 
1.6 

16:62 
0.2 

28:06 

1,8 

S  J25 

6:07 
—0.2 

12:86 
1.5 

18:27 
0.5 

:  ;  : 

Tu 

26 

5:04 
0.8 

10:50      17:16 
1.6        0.0 

28:36 
1.7 

Th 

26 

5:88 
0.1 

11:48 
1.6 

18:00 
0.8 

23:67 
L7 

S   26 

0:09 
L7 

7:00 
-0.2 

13:37 
1.6 

19:24 
0.6 

P 

£ 

\V 

27 

6:00 
0.2 

12.-00      18:20 
1.6        0.1 

.    .    . 

F 

27 

6:82 
0.0 

12:51 
1.6 

18:68 
0.4 

s   M   27 

0:58 
L7 

7:52 
-0.3 

14:32 
1.6 

20:20 
0.6  1 

Th 

28 

0:88 
1.7 

6:57      13:08 
0.1         1.7 

19:22 
0.1 

S 

28 

0:47 
1.7 

7:27 
-0,2 

13:64 
L7 

19:67 
0,5 

O  Tu 

28 

1:46 
1.6 

8:41 
—0.4 

16:22 
L7 

21:10 
0.7 

F 

29 

1:27 
1.7 

7:52     14:07 
0.0        1.7 

20:24 
0.2 

o 

s 

29 

1:84 
L7 

8:19 
—0.3 

14:50 
1.7 

20:52 
0.5 

w 

29 

2:33 
1.6 

9:26 
-0.4 

16:06 
L7 

22:00 
0.6 

o 

8 

30 

2:16 
1.7 

8:45      15:04 
-0.1        1,8 

21:20 
0.8 

M 

30 

2:21 
1.7 

9K» 
-0.3 

15:42 
1.7 

21:41 
0.5 

Th 

30 

8:22 
1.6 

10:10 
—0.4 

16:48 
1.8 

22:48 
0.6 

8 

Tu 

31 

3:07       9:53      16ri» 
1.7     -0.4        1.9 

tth  their  times  on  the  fin 
ther  it  is  high  or  low  wa 
ly  the  datum  of  soundi 
>pth  of  water,  add  the  tal 
case  subtract  it. 
dian  £.:  Ofc  is  midnight;  1 
n  diminished  by  12  give  t 
uar.;  E.,  moon  on  the  c 

22:29 
0.5 

■  1 

a 
fn 

wl 
ur 

(a 

eq 

com 
3m  i 
bich 
iless 
Th 
m.) 

uatc 

etic 
paria 
lean 
isO. 
am 
etli 
,all 
ne^ 
>r;  A 

les  are  placed  in  the  order  of  occurrenc 
on  of  consecutive  helghta  will  indicate 
Low  Water  Springs,  which  is  approxii 
9  foot  below  mean  sea  level.    To  find  tl 
inus  (— )  sign  is  before  the  height,  in  w 
DC  used  is  Ckwmopolltan  Standard,  150th 
grreater  are  in  the  afternoon  (p.  m. )  and 
rmoon;  }),  1st  quar.;  O.  'ull  moon;  (C, 
,  P,  moon  in  apogee  or  perigee. 

e,wi 
whe 
nate 
ledc 
hich 
Qieri 
whe 
3dq 

Bt  line  fi 
ter.   Th 
Qgson 
>ular  h4 

»\snoc 
hetimt 
qnator 

md  heights  < 
e  heights,  ii 
the  Admira 
sight  to  the 

m;  all  hours 

»  after  noon 

N,  S.  moon 

>n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  cnart. 
1 
leas  than  12  are  in  the  forenoon 
;  for  instance.  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 

I 
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1; 

JULY. 

Time  and  Height  of  High  and 
Low  Water. 

AUGUST. 

Time  and  Height  of  High  and 
Low  Water. 

§ 

2 

SEPTEMBER. 

— il 

i 

Day  of— 

S 

Dayof— 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W. 

Mo. 

w.Imo. 

F 

1 

4:08 
L6 

10:51 
-0.3 

17.-27 
1.9 

23:34 
0.6 

e;^ 

1 

5:21 
L6 

11:47 
-0.1 

18:08 
1.9 

.    .    . 

^ 

1 

0:36 
0.0 

6:42 
1.7 

12:62 
0.1 

18:56 
1.8 

1 
1 

S 

2 

4:55 
1.6 

11:32 
-0.3 

18:04 
L9 

Tu 

1 

2 

0:30 
0.2 

6:12 
1.6 

12:29 
0.0 

18:46 
1.9 

F 

2 

1:21 
—0.1 

7:82 
1.8 

13:40 
0.2 

19:36 
1.8 

!a  s 

3 

0:20 
0.4 

5:42 
L5 

12:13 
-0.2 

18:42 
1.9 

w 

3 

1:11 
0.1 

7:01 
L6 

18:14 
0.1 

19:30 
1.9 

c 

S 

3 

2:06 
—0.2 

8:20 
1.7 

14:26 
0.3 

20:20 
1.8  ; 

,M 

4 

0.4 

6:32 
1.5 

12:54 
-0.1 

19:21 
1.9 

Th 

4 

1:56 
0.0 

7:63 
1.6 

14K)2 
0.2 

20:11 
1.9 

S 

4 

2:56 
—0.2 

9:14 
1.7 

16:19 
0.4 

21:08 
1.7 

E.Tu 

5 

1:47 
0.8 

7:22 
1.5 

13:38 
0.0 

20:00 
1.9 

C    F 

5 

2:43 
0.0 

8:48 
1.6 

14:50 
0.3 

20:55 
1.8 

N 

M 

5 

3:47 
—0.2 

10:12 
1.7 

16:17 
0.5 

22K)0 
1.7 

i 

6 

2:31 
0.2 

8:16 
1.6 

14:26 
0.1 

20:45 
1.9 

s 

6 

3:32 
-0.1 

9:44 
1.6 

15:43 
0.4 

21:44 
1.8 

Tu 

6 

4:45 
-0.2 

11:18 
1.7 

17:18 
0.6 

22:68  ; 
1.7  , 

,Th 

7 

3:21 
0.1 

9:12 
1.5 

15:17 
0.2 

21:30 
1.8 

,s 

7 

4:23 
—0.2 

10:42 
1.6 

16:40 
0.6 

22:30 

1.8 

W 

7 

5:44 
-0.2 

12:14 
1.7 

18:20 
0.6 

'.'.'.  \ 

'  F 

8 

4:08 
0.0 

10:12 
.1.6 

16:10 
0.4 

22:15 
1.8 

N   M 

8 

6:17 
—0.2 

11:43 
1.6 

17:41 
0.5 

28:.M 

1.8 

Th 

8 

0:00 
1.7 

6:45 
—0.2 

13:12 
1.7 

19:22 
0.4  , 

S 

9 

4:59 
-0.1 

11:15 
1.5 

17:07 
0.5 

28:08. 

1.8 

Tu 

1 

9 

6:16 
-0.3 

12:44 
1.6 

18:42 
0.6 

F 

9 

1:W 
L7 

7:44 
-0.2 

14:07 
1.8 

20:20 ; 

0.8  1 

> 

1 

10 

5:52 
-0.2 

12:13 
1.6 

18:08 
0.5 

23:M 
1.7 

W  10 

0:25 
1.7 

7:12 
-0.3 

18:45 
1.7 

19:43 
0.5 

PS 

10 

2:06 
1.8 

8:42 
—0.2 

15:01 
1.8 

21:12 
0.2 

M 

11 

6:44 
—0.8 

13:12 

1.7 

19H)9 
0.5 

•  .Thai 

1:18 
1.7 

8K)7 
-0.4 

14:40 
1.8 

20:43 
0.5 

E    S 

11 

8K)7 

L8 

9:36 
—0.2 

15:49 
1.9 

22:03 
0.1 

^'  Tu 

12 

0:46 
1.7 

7:38 
—0.4 

14:13 
1.7 

20:10 
0.5 

P    F 

12 

2:16 
1.8 

9:00 
-0.4 

15:32 
1.9 

21:3S 
0.4 

^I 

12 

4.'02 
1.9 

10:'27 
-0.2 

16:35 
1.9 

22:50 
-0.1 

•  W 

1 

13 

1:40 

1.8 

8:30 
-0.5 

15:07 
1.9 

21:06 
0.5 

!  H 

13 

3:15 
1.8 

9:M 
—0.4 

16:20 
1.9 

22:30 
0.3 

Tu 

13 

4:57 
1.9 

11:16 
-0.1 

17:17 
1.9 

23:35 
-0.1 

Th 

14 

2:34 

1.8 

9:21 
—0.5 

15:50 
2.0 

22:00 
0.5 

b'  8 

14 

4:10 
1.8 

10:45 
—0.4 

17KM 
1.9 

23:18 
0.1 

1 

14 

6:47 
1.9 

12:03 
0.0 

18:00 

1.8 

•    •    •  ; 

,P    F 

16 

3:27 
L8 

10:11 
—0.5 

16:46 
2.0 

22:52 
0.4 

M 

15 

5:06 

1.8 

11:33 
-0.8 

17:47 
2.0 

Th 

1 

15 

0:22 
-0.2 

6:86 
L9 

12:52 
0.1 

18:40  ' 
1.8  ! 

S  '16 

4:21 
L7 

11:00 
-0.5 

17:81 
2.0 

23:43 
0.8 

Tu 

16 

0:04 
0.0 

6:00 
1.8. 

12:20 
-0.1 

18:32 
1.9 

1^ 

16 

1:09 
—0.2 

7:25 

1.8 

13:38 
0.8 

19:22  ' 
1.8 

1       S 

17 

5:15 

1.8 

11:50 
-0.4 

18:17 
2.0 

W 

17 

0:52 
—0.1 

6:54 

1.8 

13:10 
0.0 

19:16 
1.9 

i 

S 

17 

1:56 
-0.2 

8:17 
1.8 

14:24 
0.4 

20:07 
L7 

E    M 

18 

0:32 
0.2 

6:10 
1.7 

12:38 
—0.3 

19:00 
2.0 

});Th 

18 

1:40 
—0.1 

7:48 
1.8 

14:02 
0.2 

19:58 

l.S 

s 

18 

2:45 
-0.2 

9:08 
1.7 

16:16 
0.5 

20:62 
1.6 

1     .Tu 

19 

1:21 
0.1 

7:05 
1.7 

13:27 
—0.1 

19:43 
2.0 

F 

19 

2:30 
—0.1 

8:42 
1.7 

14:50 
0.8 

20:41 

1.8 

M 

19 

3:38 
-0.1 

lOKX) 
L6 

16:07 
0.5 

21:44  ' 
1.6 

D   W 

20 

2:07 
0.0 

8:04 
1.7 

14:17 
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20:30 
1.9 

,  s 

20 

3:20 
—0.1 

9:38 
1.6 

15:38 
0.5 
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1 

20 

4:30 
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10:55 
1.6 

17:01 
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9:03 
1.6 

15:12 
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21:13 
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21 

4:11 
—0.1 

10:87 
1.5 

16:30 
0.6 

22:13 
1.7 

1" 

21 

5:22 
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11:48 
L5 

18:00 
0.6 

28:37 
1.5  1 

F 

22 

3:51 
-0.1 

10:05 
1.6 

16:08 
0.4 

21:57 
1.8 

M 

22 

5:05 
-0.1 

11:87 
1.5 

17:26 
0.6 

23:05 
1.6 

Th 

22 

6:17 
0.1 

12:39 
1.6 

18:58 
0.5 

S 

1 

23 

4:45 
-0.1 

11:09 

1.6 

16:57 
0.6 

22:46 
1.7 

Tu 

23 

6:00 
-0.1 

12:33 
1.5 

18:25 
0.7 

A 

F 

23 

0:87 
1.5 

7:10 
0.1 

18:28 
1.6 

19:48 
0.4 

S 

24 

5:37 
—0.2 

12:10 
1.5 

17'M 
0.6 

•23:35 
1.7 

W 

24 

0:00 
1.6 

6:M 
-0.1 

18:27 
1.5 

19:25 
0.6 

S 

24 

1:35 
1.6 

8:02 
0.1 

14:16 
1.6 

20:35 
0.8 

s    M 

25 

6:31 
-0.2 

13:10 
1.5 

18:53 
0.7 

Th  25 

0:55 
1.6 

7:44 
—0.1 

14:14 
1.6 

20:19 
0.6 
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s 

25 

2:30 
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8:51 
0.1 

15:02 
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-0.2 
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26 
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—0.2 
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27 
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L7 
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1 

28 
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15:35 
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3:33 
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16:15 
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W 

28 
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17:00 
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23:28 
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29 

2:58 
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9:45 
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1 

4:21 
1.6 

10:44 
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Th  29 
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L8 
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17:39 
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30 

3:47 
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10:27 
-0.2 

16:53 
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Tu  30 
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L7 

11:25 
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17:87 
1.8 
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F 

30 

0:04 
-0.2 

6:21 
1.9 

12:84 
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18:18 
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31 

4:35 
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11:07 
-0.2 
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Thetim 
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#,  new 

1  equator;  A 

68  are  placed  in  the  order  of  occ 
on  of  consecutive  heights  will  ii 

Low  Water  Springs,  which  ia 
)  foot  below  mean  sea  level.    T( 
nu8  (— )  sign  is  before  the  heigl 
e  used  is  Cosmopolitan  Standard 
greater  are  in  the  afternoon  (p.  n 
moon;  }),  Ist  quar.:  G.  ^wH  m< 

P,  moon  in  apogee  or  perigee. 

urrence,  wi 
idicate  whe 
approximate 
3  ifnd  the  de 
It,  in  which 
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3on;  C  3d  ^ 

,h  their  times  on  the  first  line  and  ] 
ther  it  is  high  or  low  water.    The  h 
'ly  the  datum  of  soundings  on  the 
pth  of  water,  add  the  tabular  helgl 
case  subtract  it. 
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ill  hours 
ternoon 
S,  moon 

1 
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;  for  instance,  16:47  is  8:47  p.  m. 
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OCTORER. 

NOVEMBER. 

..         . 

DECEMBER. 

s 

Dayof-^ 

Time  and  Height  of  High  and 
Low  Water. 

8 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

d  Dayof-| 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W.  Mo. 

s  1  w. 

Mo. 

s 

1 

0:48 
—0.3 

7:08 
1.9 

13:22 
0.3 

19:02 

1.8 

c'tu    1 

1:56 
—0.3 

8:30 
2.0 

14:47 
0.4 

20:17 
1.6 

1 
Th 

1 

1 

2:30 
-0.2 

8:65 
L9 

16:20 
0.8 

21KH 
1.6 

N 

s 

2 

1:35 
—0.3 

8:00 
L9 

14:10 
0.4 

19:48 
1.7 

iw'    2 

2:50 
-0.2 

9:22 
1.9 

15:40 
0.4 

21:17 
1.6 

E    F 

1 

2: 

8:22 
0.0 

9:45 
1.9 

16:12 
0.2 

22:10 
1.6 

M 

3 

2:22 
-0.3 

8:51 
1.8 

15:02 
0.4 

20:40 
L7 

iTh    3 

1      1 

3:47 
—0.1 

10:18 

1.8 

16:35 
0.8 

22:28 
1.6 

p!s 

3' 

4:22 
0.2 

10:38 
1.8 

17:11 
0.1 

23:18 

1.6  1 

Tu 

4 

3:16 
—0.2 

9:46 
1.8 

16:00 
0.5 

21:35 
1.6 

F      4 

4:47 
0.0 

11K)9 

1.8 

17:84 
0.2 

28:W 
1.6 

iS 

4 

6:28 
0.8 

11:29 
1.7 

18K>8 
0.0 

:  :  :| 

W     5 

4:15 
-0.2 

10:43 
1.8 

16:57 
0.4 

22:40 
1.6 

K    S      5 

5:50 
0.1 

12:05 
1.7 

18:81 
0.1 

.    .    . 

;m 

5i 

1 

0:25 

1.6 

6:30 
0.4 

12:20 
1.7 

19:02 
—0.2 

Th,    6 

5:16 
-0.1 

11:42 
1.7 

18:00 
0.4 

23:46 
1.6 

S      6 

0:42 
1.7 

6:55 
0.2 

18:00 
L7 

19:27 
0.0 

,Tu    6| 

1:80 
L6 

7:30 
0.5 

13:10 
1.7 

19:57  ' 
—0.3 

F      7 

6:19 
-0.1 

12:38 
1.7 

18:57 
0.3 

,M     7 

1:42 
1.7 

7:58 
0.2 

18:50 
1.7 

20:21 
—0.2 

•  w   7' 

2:27 
1.7 

8:24 
0.5 

13:59 
1.7 

20:46  1 
—0.4 

p 

E 

SI    8 

0:54 
1.7 

7:20 
0.0 

13:35 

1.8 

19:52 
0.1 

•  Tu    8 

2:41 
1.8 

8:57 
0.3 

14:86 
1.7 

21:10 
-0.3 

1     1 

3:23 
1.8 

9:20 
0.5 

14:46 
1.7 

21:32 
-4).4, 

• 

S      9 

1:57 
1.8 

8:20 
0.0 

14:28 
1.8 

20:45 
0.0 

IW     9 

3:36 
1.9 

9:46 
0.3 

15:20 
1.8 

21:67 
-0.4 

s  '  F     9' 

4:10 
1.9 

10:10 
0.5 

15:32 
1.7 

22:20 
-0.5 

M 

10 

2:57 

1.8 

9:16 
0.0 

15:14 
1.8 

21:34 
—0.1 

Th  10 

4:27 
1.9 

10:38 
0.4 

16:06 
1.8 

22:42 
—0.4 

S  1 10 ' 

4:55 
1.9 

10:57 
0.5 

16:19 
1.7 

23:02  ' 
—0.4 

Tu 

11 

3:48 
1.9 

10:10 
0.1 

16:00 
1.8 

22:21 
-0.2 

s    F    11 

5:15 
2.0 

.  11:22 
0.4 

16:49 
L8 

28:28 
—0.4 

i*i"' 

5:89 
1.9 

11:42 
0.5 

17K)4 
1.7 

23:44 
—0.4  , 

W  12 

4:41 
2.0 

10:59 
0.1 

16:41 

1.8 

28:10 
—0.3 

S  ,12 

6:01 
2.0 

12:07 
0.4 

17:38 
L7 

'  M   12 

6:17 
1.9 

12:28 
0.5 

17:50 
1.6 

:  :  :' 

Th  13 

5:30 
2.0 

11:40 
0.2 

17:23 
L8 

23:54 
-0.4 

S    13 

0:10 
-0.4 

6:42 
1.9 

12:52 
0.4 

18:17 
1.7 

Tu  13 

1 

0:26 
—0.3 

6:57 
1.9 

13:13 
0.4 

18:38! 
1.5 

F 

14 

6:18 
1.9 

12:30 
0.3 

18:06 
1.8 

.    .    . 

M   14 

0:53 
-0.3 

7:26 
1.9 

13:40 
0.4 

19:03 
1.6 

W  14 

1:07 
-0.3 

7:36 
1.9 

14:00 
0.4 

19:28 
1.5 

S 

S 

15 

0:40 
—0.3 

7:06 
1.9 

18:17 
0.4 

18:48 
1.7 

dItu  15 

1:37 
-0.2 

8:10 
1.8 

14:28 
0.4 

19:53 
1.5 

I'Th  15 

1:48 
0.0 

8:15 
L9 

14:46 
0.3 

20:22 
L4 

1> 

s 

16 

1:26 
-0.3 

7:52 
1.9 

14:02 
0.4 

19:33 
L6 

1  \V  16 

2:22 
—0.1 

8:52 
L8 

15:17 
0.4 

20:50 
1.4 

E|  F 

16' 

2:35 
0.1 

8:57 
1.8 

15:38 
0.2 

21:18 
1.4 

M 

17 

2:11 
—0.2 

8:40 
L8 

14:52 
0.5 

20:22 
L6 

A  Th,  17 

3:10 
0.1 

9:36 

1.8 

16:06 
0.4 

21:46 
1.4 

S  '17^ 

8:27 
0.2 

9:42 
1.8 

16:25 
0.1 

22:20 
1.4 

Tu 

18 

2:59 
—0.1 

9:27 
1.7 

15:44 
0.5 

21:15 
1.5 

E'  F    18 

4:00 
0.2 

10:21 
1.7 

16:59 
0.8 

22:50 
1.4 

,S    18 

4:20 
0.4 

10:30 
1.8 

17:15 
0.1 

23:21 
L4. 

1     |W 

19 

3:48 
0.0 

10:14 
1.7 

16:37 
0.5 

22:12 
L4 

S    19 

1 

4:59 
0.3 

11:12 
1.7 

17:52 
0.2 

23:63 
1.4 

M   19 

5:17 
0.5 

11:17 
L7 

18:08 
0.0 

:  :  : 

'      Th20 

4:40 
0.1 

11:02 
1.6 

17:29 
0.4 

28:14 
1.4 

S   20 

6:00 
0.4 

12:00 
1.7 

18:42 
0.1 

Tu20 

0:24 
L6 

6:14 
0.5 

12:07 
1.7 

18:57 
^.1, 

A  1  F    21 

1      1 

5:37 
0.2 

11:53 
1.6 

18:28 
0.3 

'  M   21 

0:55 
1.5 

6:55 
0.5 

12:48 
1.7 

19:30 
0.0 

lw'21 

i       1 

1:22 
1.6 

7:16 
0.5 

12:66 
1.7 

19:47  , 
-0.3' 

^E|Sl22 

0:18 
1.4 

6:32 
0.3 

12:47 
1.6 

19:15 
0.2 

Tu  22 

1:50 
L6 

7:61 
0.4 

13:36 
1.7 

20:17 
—0.1 

Th  22 

2:16 
1.7 

8:12 
0.6 

13:46 
1.7 

20:35 
—0.4 

8  123 

1:18 
1.5 

7:80 
0.3 

18:84 
1.6 

20:02 
0.2 

:  W  23 

1 

2:40 
L7 

8:46 
0.4 

14:20 
1.6 

21:03 
-0.3 

g,F!23' 

8:10 
1.8 

9:10 
0.5 

14:35 
1.7 

21:22  i 
-0.5: 

|0 

M 

24 

2:13 
1.6 

8:24 
0.3 

14:18 
1.6 

20:49 
0.0 

iTh  24 

3:30 

1.8 

9:84 
0.4 

15:07 
1.7 

21:45 
-0.4 

s  J24 

4:00 
1.9 

10:02 
0.5 

16:25 
1.7 

22H)8 
-0.5 

1 

Tu 

25 

8:02 
1.7 

9:13 
0.3 

15:00 
1.7 

21:32 
—0.1 

•    F   25 

1 

4:18 
1.9 

10:23 
0.4 

15:60 
L7 

22:32 
-0.5 

S    25 

4:46 
2.0 

10:62 
0.5 

16:15 
1.7 

22:58 
-0.5, 

W 

26 

3:48 
1.8 

lOKX) 
0.3 

15:41 
1.7 

22:14 
—0.2 

N     8    26 

1 

5:03 
2.0 

11:10 
0.4 

16:37 
1.7 

23:15 
—0.5 

M 

26 

5:32 
2.0 

11:40 
0.4 

17:06 
1.7 

23:41  1 
-0.5 

Th|27 

4:34 
1.9 

10:45 
0.3 

16.-22 
1.7 

22:53 
-0.3 

S    27 

5:.50 
2.0 

12K)0 
0.4 

17:22 
1.7 

Tu 

27 

6:17 
2.1 

12:30 
0.4 

17:56 
1.7 

.     .    . 

F 

28 

5.-20 
2.0 

11:80 
0.3 

17K» 
1.7 

23:37 
—0.4 

;M  281       0:00 

1        ,        1      -0.5 

6:37 
2.1 

12:48 
0.4 

18:12 
1.7 

PiW 

28; 

0:29 
-0.4 

7:00 
2.0 

13:18 
0.3 

18:50' 
1.7^ 

N 

S 

29 

6:07 
2.0 

12:17 
0.4 

17:47 
1.7 

j  Tu  29 

0:47 
-0.4 

7:21 
2.0 

13:37 
0.4 

19K)2 
L7 

E,Th'29 

1:18 
-0.8 

7:45 
2.0 

14K>7 
0.2 

19:49  ' 
1.6 

S  [30 

0:20 
—0.4 

6:53 
2.0 

13:06 
0.4 

18:33 
1.7 

'I,W'30 

1:37 
-0.3 

8:10 
2.0 

14:29 
0.3 

20:00 
1.6 

d   F    30 . 

2:08 
-0.1 

8:28 
2.0 

14:57 
0.1 

20:50 
1.6 

Mi31 

1:08 
—0.4 

7:41 
2.0 

13:5.5 
0.4 

19:22 
1.7 

1        ! 
1        i 

1  S    31 

3:00 
0.1 

9:15 
1.9 

16:60 
0.0 

21:52 
1.6 

1 

The  tid 

1  acomparift 

1  from  Mean 

1  which  is  0. 

I  unlesfl  a  m 

The  tin 

(a.m.).  all 

•.  neM 

equator;  A 

1 
les  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day;  | 
on  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned  | 
Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
9  foot  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart 
inus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

le  used  is  Cosmopolitan  Standard,  150th  meridian  E. ;  O**  is  midnight,  12»»  is  noon :  all  hours  less  than  12  are  in  the  forenoon 
greater  are  in  tne  afternoon  (p.  m. )  and  when  diminished  by  12  give  tlie  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 
'  moon:  J),  Ist  quar.;  O-  full  moon;  ([,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
,  P,  moon  in  apogee  or  perigee. 
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i                              JANUARY. 

It  of  High  and 
'ater. 

FEBRUARY. 

It  of  Hie 
ater. 

MARCH.                                1 

1^ 

Dayof- 

Time  an 

d  Heigl 
Low\\ 

S 

Day  of— 

Time  and  Heig)] 

;hand 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W.  Mo. 

F 

1 

2:a0 
5.6 

9:50 
0.8 

15:64 
4.1 

21:32 
1.8 

M 

1 

4:03 
6.3 

10:66 
-0.1 

17:10 
4.9 

22:46 
1.2 

P 

Tu    1 

4.-06 
6.9 

10:45 
0.1 

16:68 
6.8 

22:46 
0.9 

N 

S 

2 

8:28 
6.2 

10:28 
0.1 

16:36 
4.5 

22:10 
•     1.5 

9|Tu 

2 

4:42 

6.7 

11:20 
-0.3 

17:82 
6.3 

23:16 
0.9 

o 

W     2 

4:41 
6.4 

11:10 
-0.3 

17:18 
5.9 

28:16 
0.4 

o 

S 

3 

4K)5 
6.7 

10:57 
-0.2 

17:08 
4.8 

22:41 
1.2 

W 

3 

5:14 
6.9 

11:46 
—0.4 

17:62 
6.6 

23:40 
0.6 

£ 

Th    3 

5:12 

.    6.7 

11:32 
—0.4 

17:36 
6.3 

23:38 
0.0 

p 

M 

4 

4:38 
7.0 

11:25 
-0.5 

17:81 
4.9 

23:09 
1.0 

Th 

4 

5:42 
6.9 

12:06 
-0.4 

18:12 
5.8 

F     4 

6:37 
6.7 

11:49 
—0.3 

17:53 
6.5 

Tu    5 

6:09 

7.1 

11:50 
-0.4 

17:66 
5.0 

23:34 
1.0 

E.   F 

5 

0:06 
0.6 

6:07 
6.7 

12:25 
-0.4 

18:32 
6.0 

S      5 

0:00 
—0.1 

6:00 
6.5 

12:05 
—0.3 

18:12 
6.7 

W   6 

5:36 
7.0 

12:13 
-0.3 

18:17 
5.1 

28:59 
0.9 

S 

6 

0:29 
0.4 

6:32 
6.4 

12:44 
-0.2 

18:50 
6.2 

S 

6 

0:21 
-0.2 

6:20 
6.3 

12:21 
-0.2 

18:27 
6.8 

Th 

7 

6:04 

6.8 

12:35 
-0.2 

18:88 
5.2 

.    .    . 

s 

7 

0:67 
0.5 

6:55 
6.0 

13:08 
0.0 

19:15 
6.2 

M 

7 

0:46 
0.0 

6:40 
6.0 

12:37 
—0.1 

18:49 

6.8 

E    F 

1 

8 

0:27 
1.0 

6:32 
6.4 

12:59 
0.0 

19:06 
6.3 

C  M 

8 

1:27 
0.7 

7:18 
5.5 

13:26 
0.3 

19:48 
6.0 

Tu 

8 

1:08 
0.2 

7K» 
5.5 

12:67 
0.1 

19:17 
6.6 

Is 

9 

1:00 
1.0 

7:00 
5.9 

13:24 
0.3 

19:40 
5.3 

Tu 

9 

1:67 
1.2 

7:45 
4.8 

13:48 
0.8 

20:28 
6.6 

a 

W 

9 

1:34 
0.7 

7:21 
4.9 

18:31 
0.6 

19:46 
6.2 

(L    S 

10 

1:40 
1.5 

7:36 
5.2 

13:52 
0.8 

20:22 
6.2 

W 

10 

2:46 
2.0 

8:12 
8.9 

14:15 
1.4 

21:21 
5.0 

s 

Th 

10 

2:07 
1.4 

8:10 
4.1 

14:10 
1.8 

20:35 
5.5 

M 

11 

2:21 
1.9 

8:11 
4.4 

14:22 
1.4 

21:21 
4.9 

Th 

1 

11 

8:50 
2.9 

8:44 
3.2 

14:45 
2.2 

23K)0 
4.6 

F 

11 

2:45 
2.3 

8:50 
3.2 

16:10 
2.4 

21:40 
4.6 

Tu 

12 

8:11 
2.7 

9:06 
3.5 

15:00 
2.0 

22:45 
4.6 

S    F 

12 

8:35 
2.7 

12:26 
2.8 

19:20 
3.0 

.    .    . 

8 

12 

3:54 
3.1 

9:20 
3.1 

19:40 
3.3 

W 

13 

7:37 
3.0 

11:24 
3.2 

15:45 
2.8 

S 

13 

1:26 
4.6 

9:42 
1.6 

16:32 
3.6 

21:22 
2.7 

S    13 

0:00 
4.0 

9:35 
■2.0 

14:40 
3.4 

21:20  : 
2.9 

Th 

14 

0:33 
4.7 

9:14 
2.0 

15:06 
8.2 

20:12 
2.8 

S 

14 

8:21 
5.2 

10:17 
0.7 

16:40 
4.2 

22:a') 
1.9 

A 

M   14 

2:20 
4.5 

9:57 
1.2 

15:50 
4.4 

21:57 
1.9 

s 

F 

15 

2:16 
6.2 

9:52 
1.0 

16:06 
3.1 

21:20 
2.3 

M 

15 

4:00 
6.0 

10:43 
0.1 

17:02 
5.1 

22:40 
1.2 

Tu  15 

8:44 
6,4 

10:23 
0.4 

16:37 

5.3 

22:29  , 

1.1  1 

S 

16 

8:20 
5.9 

10:25 
0.4 

16:39 
4.3 

22:07 
1.7 

; 

Tu 

16 

4:30 
6.4 

11:07 
-0.3 

17:22 
5.6 

28:08 
0.7 

W   10 

4:20 
6.0 

10:47 
-0.1 

16:56 
5.9 

22:56 
0.4 

s 

17 

4K)8 

6.4 

10:55 
—0.1 

17:07 
4.7 

22:40 
1.8 

> 

1 

17 

5:02 
6.7 

11:30 
-0.4 

17:50 
5.8 

23:29 
0.5 

f 

Th  17 

4:50 
6.4 

11:07 
-0.2 

17:15 
6.3 

28:20 
0.1 

•  M'18 

t       1 

4:86 
6.7 

11:19 
-0.3 

17:87 
5.0 

28.-07 
1.1 

Th 

18 

.  5:25 
6.7 

11:48 
-0.4 

17:56 
6.0 

28:49 
0.4 

F'18 

6:14 
6.6 

11:27 
-0.3 

17:80 
6.6 

23:37 
—0.1 

1      Tu  19 

!    ,     1 

5:04 
6.8 

11:40 
-0.3 

17:50 
5.2 

23:30 
1.0 

E.  F 

19 

5:48 

6.7 

12:02 
-0.4 

18:10 
6.2 

S    19 

5:84 
6.6 

11:41 
—0.2 

17:46 
6.7 

23:55 
—0.2 

'a 

w 

20 

■    5.-28 
6.9 

11:59 
—0.3 

18:07 
5.3 

23:50 
0.9 

!S 
1 

20 

0:07 
-0.2 

6:07 
6.5 

12:18 
-0.3 

18:23 
6.4 

S    20 

6:64 
6.4 

11:66 
-0.2 

18:02 
6.9 

.    .    . 

Th 

21 

5:50 
6.8 

12:50 
—0.1 

18:23 
6.5 

.     .     . 

is 

1 

21 

0:27 
0.1 

6:26 
6.4 

12:34 
—0.3 

18:40 
6.6 

M   21 

0:15 
—0.3 

6:12 
6.2 

12:10 
—0.2 

18:14 
7.0 

F'22 

0:12 
0.8 

6:12 
6.7 

12:34 
-0.8 

18:40 
5.7 

;M 

22 

0:50 
0.1 

6:47 
6.2 

12:54 
-0.2 

19:03 
6.6 

Tu  22 

0:85 
-0.3 

6:30 
5.9 

12:27 
—0.1 

18:86 
7.1 

£ 

8    23 

0:35 
0.6 

6:36 
6.4 

12:50 
-0.2 

19:04 
5.9 

Tu 

1 

23 

1:17 
0.3 

7:10 
5.7 

13:15 
0.2 

19:82 

6.3 

W   23 

0:69 
-0.1 

6:51 
6.5 

12:49 
0.1 

19:00 
6.8 

Sl24 

1 

1:06 
0.7 

7:02 
6.0 

13:20 
0.1 

19:33 
5.9 

D'W 

24 

1:48 
0.7 

7:37 
5.0 

18:40 
0.7 

20:07 
6.0 

Th  24 

1 

1:28 
0.4 

7:16 
4.9 

13:11 
0.6 

19:80 
6.3 

1 

M 

25 

1:89 
1.0 

7:30 
5.5 

13:46 
0.5 

20:10 
5.7 

Th 

1 

25 

2:25 
1.4 

8:05 
4.2 

14:08 

1.4 

20:46 
6.3 

N 

F   25 

2:00 
1.1 

7:41 
4.2 

13:86 
1.4 

20:20 
5.5 

,3) 

Tu 

26 

2:13 
2.4 

8:04 
4.8 

14:16 
1.0 

20:56 
5.3 

XjF 

26 

3:43 
2.9 

8:50 
3.2 

14:40 
2.4 

22:27 
4.6 

S    26 

2:61 
2.0 

8:41 
3.2 

13;50 
2.2 

21:37 
4.5 

1 

\V 

27 

2:59 
2.2 

8:46 
3.8 

14:47 
1.8 

22:06 
4.9 

S 

27 

9:00 
2.9 

14:02 
3.1 

18:10 
2.8 

.    .    . 

S    27 

1 

4:40 
8.0 

10:20 
3.3 

18:68 
2.9 

Th;28 

1 

4:19 
2.9 

10:55 
3.2 

15:17 
2.8 

23:57 

4.6 

s 

28 

1:27 
4.3 

9:52 
1.6 

16:15 
3.7 

21:00 
2.7 

MJ28 

0:48 
8.7 

8:40 
2.3 

14:10 
3.6 

21:32 
2.7 

F 

29 

9:09 
2.8 

16:48 
3.2 

20:00 
3.0 

.     .     . 

;m 

29 

8:12 

5.1 

10:18 
0.8 

16:40 
4.6 

22:15 
1.7 

Tu  29 

3:06 
4.5 

9:67 
1.2 

15:08 
4.6 

22:03 
1.5 

r^^ 
1 

s 

30 

1:52 
5.0 

9:52 
0.8 

16:18 
8.6 

21:29 
2.4 

P 

W 

30 

8:66 
5.4 

10:20 
0.6 

15:60 
5.5 

22:32 
0.6 

s 

31 

3:12 
5.6 

10:25 
0.5 

16:46 
4.3 

22:14 
1.8 

1 

E 

Th 

31 

4:31 
6.0 

10:46 
0.2 

16:30 
6.2 

•23:02 
0.0 

The  tides  are  placed  In  the  order  of  oc< 

a  comparison  of  consecutive  heights  will  h 

•from  Mean  Low  Water  Springs,  which  Is  a 
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AP 
TijJW*aQ 

R\U 

f  h  mn^ 

MAY. 

rh  iiTk'i 

g  i  Day  of— 

c  1 

JCNE. 

Time  and  Height  of  Hi 
Low  Water. 

_l 

g  puynl^ 

1  Height  or  Bi| 
low  Walter, 

1  liayor    1  ^^^.^^^  Height  gl  Hi* 
1    W/Mo.|                  Loi^^'«lfr. 

gh  and 

1 

W.  Mo. 

1^ 

W.JMo. 

F 

1 

5:00 
6.4 

11:06 
-0.1 

17K)8 
6.7 

23:26 
-0.3 

^^          ^6 

10:58 
0.4 

17:00 
7.0 

28:82 
-0.4 

W      1 

5:42 
4.7 

11:21 
1.1 

17:27 
7.0 

S 

2 

5:23 
6.3 

11:24 
-0.1 

17:26 
6.9 

23:46 
-0.5 

M     2 

1 

5:29 
5.5 

11:16 
0.4 

17:20 
7.2 

23:55 
—0.8 

Th    2 

0:07 
0.0 

6K)8 
4.6 

11:41 
1.1 

17:49  ' 

6.9  1 

S 

3 

5:45 
6.1 

11:40 
—0.1 

17:46 
7.1 

|Tu    3 

5:47 
5.2 

11:33 
0.6 

17:40 
7.2 

j\    '^ 

0:27 
0.1 

6:24 
4.6 

12H)6 
1.1 

18:13 
6  7 

M 

4 

0:09 
-0.4 

6.-02 
5.9 

11:55 
0.0 

18:02 
7.2 

S    W'    4]        0:14 
-0.2 

6:07 
5.1 

11:60 
0.6 

18:00 
7.1 

'  S  '    4 

0:50 
0.2 

6:49 
4.6 

12«2 
1.3 

18:42 
6.3 

Tu 

5 

0:80 
-0.2 

6:21 
5.6 

12:10 
0.0 

18:24 
7.1 

Th    5         0:35 
0.0 

6:27 
4.9 

12:12 
0.8 

18:25 
6.9 

a|  S     5 

1:16 
0.5 

7-25 
4.6 

13:10 
1.6 

19:17 
5.7  ' 

s 

W 

6 

0:50 
0.0 

6:39 
5.2 

12:80 
0.8 

18:48 
6.9 

!  F     6 

1:00 
0.3 

6:50 
4.7 

12:87 
1.0 

18^12 
6.4 

due 

1     1 

1:50 
0.8 

8:16 
4.5 

13:54 
2.1 

20:00 
5.0 

Th 

7 

1:14 
0.5 

7:00 

4.8 

12:65 
0.7 

19:80 
6.4 

C    S  1    7 

1:29 
0.7 

7:28 
4.4 

18:80 

1.5 

19:25 
6.7 

ITu    7 

1 

2:81 
1.2 

9:18 
4.4 

16:10 
2.7 

21:20 
4.2 

C 

F 

8 

2:00 
1.0 

7:28 
4.3 

18r20 
1.3 

20:00 
5.7 

iV 

2K)2 
1.8 

8:80 
4.0 

14:20 
2.2 

20:27 
4.9 

E  AV'    8 

1       1 

3AS 

1.8 

10:62 
4.3 

16:45 
2.9 

22:45 
8.7 

S 

9 

2:50 
1.7 

8:00 
3.7 

14KX) 
2.1 

21:06 
4.7 

AM     9 

8:10 
1.9 

10:00 
8.5 

16:40 
3.0 

21:10 
4.0 

Th    9 

5K)0 
2.3 

12:16 
4.5 

19:20 

2.8 

s 

10 

8:10 
2.6 

9:50 
8.2 

lbr06 
8.1 

22:50 
8.9 

TulO 

4:80 
2.6 

12:26 
8.5 

19:20 
8.2 

IF 

10 

0:35 
8.5 

6:50 
2.8 

13:39 
5.1 

20:45 

1.8 

A 

M 

11 

7:89 
2.7 

15:25 
8.5 

21:01 
3.1 

:  :  : 

E   W   11 

0:10 
3.7 

7:10 
2.4 

14:07 
4.4 

20:65 
2.2 

18    11 

2:18 
3.8 

8:18 
1.9 

14:85 
5.7 

21:40 
0.9 

Tu 

12 

1:80 
4.0 

9:00 
1.7 

15:80 
4.6 

21:24 
1.9 

Th  12 

2:00 
4.2 

8:47 
1.6 

14:62 
6.2 

21:32 
1.2 

;s;i2 

3:80 
4.2 

9:26 
1.6 

16:22 
6.2 

22:18  , 

0.4  1 

W 

13 

2:44 
4.7 

9:45 
1.0 

15:55 
5.4 

22:01 
1.0 

F    13 

8:15 
4.9 

9:25 
1.1 

15:28 
6.0 

22K» 
0.4 

1 M ;  13 

4:18 
4.5 

10K» 
1.4 

16.00 
6.6 

22:51 
—0.1 

E;Th 

14 

8:56 
5.5 

10:12 
0.5 

16:17 
6.0 

22:88 
0.8 

s;i4 

! 

8:59 
5.2 

10:00 
0.7 

16:00 
6.5 

22:37 
-0.1 

^TuH 

4:54 
4.7 

10:35 
1.8 

16:33 
6.9 

28:18 
—0.2 

F 

15 

4:29 
6.0 

10:37 
0.1 

16:40 
6.5 

22:58 
-0.2 

•    S    15 

4:82 
5.5 

10:80 
0.7 

16:27 
6.8 

28:02 
-0.3 

!  W  15 

( 

5:28 
4.7 

11:00 
1.8 

17:02 
7.0 

23:44 
—0.1 

•  i  S 

16 

4:56 
6.1 

11:00 
0.1 

17:00 
6.8 

23:20 
-0.4 

IM   16 

5K)0 
5.3 

10:62 
0.7 

16:51 
7.0 

23:27 
—0.3 

Th;i6 

1 

5:47 
4.6 

11:24 
1.2 

17:27 
6.9 

;  :  :  i 

1* 

17 

5:17 
6.1 

11:16 
0.1 

17:18 
7.0 

23:40 
-0.6 

,Tul7           5:^ 

11:10 
0.8 

17:18 
7.2 

23:50 
-0.8 

P  1  F  ,  17 

0:12 
0.0 

6:14 
4.6 

11:48 
1.2 

17:56 
6.8 

M 

18 

6:38 
5.9 

11:32 
0.2 

17:86 
7.2 

N'W:i8          B:50 
1                  5.0 

11:30 
0.9 

17:85 
7.2 

1  S  Il8 
1 

0:35 
0.1 

6:36 
4.7 

12:16 
1.1 

18:34 
6.5 

Tu 

19 

0:00 
-0.5 

5:57 
5.6 

11:48 
0.3 

17:62 
7.3 

Th  19       ^13 

6:10 

4.8 

11:50 
0.9 

17:57 
7.0 

!s'i9 

0:59 
0.8 

7:06 
4.7 

12:50 
1.4 

18:57 
5.9 

w 

• 

20 

0:21 
—0.3 

6:16 
5.4 

12KM 
0.4 

18:14 
7.2 

F  1  20         0:87 

!           1       0.0 

6-.32 
4.6 

12:18 
1.0 

18:25 
6.7 

M   20 

1 

1:28 
0.6 

7:47 
4.7 

13:40 
1.8 

19:46 
5.8  j 

N 

Th 

21 

0:46 
-0.1 

6:36 
5.0 

12:27 
0.5 

1H:38 
6.9 

« 21    >i<« 

7K)2 
4.5 

12:45 
1.3 

19:10 
6.2 

J  Tu  21 

1 

2:04 
1.0 

8:37 

4.7 

14:45 
2.8 

20:40 
4.4 

F 

22 

1:12 
0.8 

7:02 
4.6 

12:62 
1.0 

19:07 
6.3 

J    S'22         l:^^ 

7:48 
4.2 

13:22 
1.8 

19:50 
5.8 

,  W  22 

2:44 
1.6 

9:47 
4.5 

15:45 
2.7 

22:00 
8.6 

D 

S 

23 

1:46 
0.9 

7:50 
4.1 

13:20 
1.6 

19:39 
5.5 

P    M    23  .        2:14 

8:50 
8.9 

14:80 
2.6 

20:47 
4.3 

Th  23 

3:37 
2.1 

11:12 
4.5 

18K)0 
8.0 

23:30 
3.2 

S 

24 

2:35 
1.7 

8:56 
3.2 

14:19 
2.6 

20:15 
4.4 

E    Tu  24          3:25 

1          2.1 

10:42 
3.7 

16:10 
8.2 

22:69 
8.5 

f'24 

5:30 
2.6 

12:46 
4.9 

20:10 
2.2 

|M 

25 

3:40 
2.7 

9:61 
8.2 

15:54 
2.6 

22:40 
3.5 

,W    25          4:54 

1        j          2.7 

12:44 
•4.1 

19:50 
2.9 

.    .    . 

8    25 

1:50 
8.3 

7:30 
2.6 

14K>4 
6.4 

21:37 
1.2 

Tu 

26 

8:80 

2.8 

14:00 
8.7 

20:11 
2.5 

Th26'        1:22 
1          8. 6 

7:30 
2.4 

4.9 

21:14 
1.6 

S    26 

8:20 
3.6 

8:50 
2.1 

15KB 
6.1 

22:14 
0.5 

P 

E 

W 

27 

2:50 
4.0 

9:02 
1.9 

16:07 

4.8 

21:30 
1.5 

1  F  ,  27         2:52 

8:40 
1.8 

14:54 
6.7 

21:50 
0.8 

S   M   27 

4:17 
4.1 

9:50 
1.7 

16:51 
6.4 

22:50  ' 
0.1 

Th 

28 

3:32 

*-^.9 

9:40 
1.2 

15:42 
5.6 

22:18 
0.6 

,  S    28 

1       1 

3:46 
4.5 

9:34 
0.4 

16:87 
6.3 

22:27 
0.1 

o'tu  28 
1 

4:55 
4.4 

10:17 
1.4 

16.-25 
6.7 

23:16 
0.0 

F 

29 

4:10 
5.4 

10:10 
0.6 

16:10 
6.4 

22:42 
—0.1 

C'  S'29 

1       i 

4:25 

4.8 

10:10 
1.1 

16:10 
6.7 

22:57 
-0.1 

W|29 

5:24 
4.5 

10:57 
1.3 

16:66 
6.7 

23:40 
0.0 

o 

S 

30 

4:40 
5.6 

10:87 
0.5 

16:86 

6.8 

23:10 
—0.4 

M    30          4:56 

III          4.8 

10:37 
1.0 

16:38 
6.9 

23:24 
—0.1 

Th  30 

6:45 
4.6 

11:20 
1.8 

17:22 
6.8 

heorde 
height 
ngs,  wl 
1  sea  le 
efore  tl 

S  1  Tu  31           5:20 

4.8 

ll.-OO 
1.0 

meson 
igh  or  ] 
itum  of 
ter.  ad( 
ract  it. 

17:03 
7.0 

23:40 
-0.1 

' 

Th 
acomj 
from  a 
which 
unless 

etid 
)aris< 
lean 
is  3. 
ami 

es  are  placed  in  t 
on  of  consecutive 
LciW  Water  Spri 
1  feet  below  meai 
nus  ( - )  sign  is  b 

»r  of  occurrence,  with  their  ti 
swill  indicate  whether  it  is  h 
tiich  is  approximately  the  di 
vel.    To  find  the  depth  of  wa 
le  height,  in  which  case  subt 

the  first  line  a 
ow  water.    Th 
soundings  on 
a  the  tabular  h 

nd  heights  c 
e  heights,  in 
the  Admiral 
eight  to  the 

feet  and  tenths,  are  reckoned 
soundings  given  on  the  chart. 

The  tin 
(a.m.),  all 

le  used  is  Cosmopolitan  Standard.  135th  meridian  E. :  0»»  is  midnight.  12»«  is  noon;  all  hours 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon 

less  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  3:47  p.  m. 

•,  new 
equator;  A 

moon:  ^ 
P,  moon 

.  1st  quar.;  C.  f"JJ  moon;  (J,  8d  quar.;  E.  moon  on  the  eqiiator;  N.  8,  moon 
in  apogee  or  perigee. 

farthest  north  or  south  of  the  , 

1 
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JULY. 

AUGUST. 

'hand 

SEPTEMBER. 

tofHIg 
ater. 

S 

Dayof-- 

Time  dud  Height  <^f  Hlfih  n  n  d 
Low  Wnter, 

S 

Dayof- 

Time  and  Height  of  Hij 
Low  Water. 

S 

Day of— 

Time  and  fleigh 
LowW 

'hand 

W.  Mo. 

W. 

Mo. 

W\ 

Mo. 

F 

1 

0:02 
0.1 

6:06      11:43 
4.7         L2 

17:46 
6.7 

E 

M 

1 

0:26 
—0.2 

6:32 
5.6 

12:28 
0.8 

18:29 
6.3 

Th 

1 

0:40 
0.0 

6:48 
6.6 

13:04 
0.3 

18:66 
6.6 

S 

2 

0:20 
0.1 

6:26      12:06 
4.8         L2 

18:12 
6.5 

Tu 

2 

0:47 
-0.1 

6:55 
5.9. 

12:67 
0.7 

18:53 
6.0 

F 

2 

IKK) 
0.2 

7:15 
6.6 

13:33 
0.7 

19:22 
5.0 

A 

s 

3 

0:40 
0.0 

6:46      12:34 
5.0         L2 

18:37 
6.3 

,W 

3 

1:08 
0.1 

7:22 
6.0 

13:27 
0.9 

19:20 
5.6 

a 

S 

3 

1:27 
0.7 

7:47 
6.1 

14:10 
L3 

19:52 
4.3 

M 

4 

1:06 

0.1 

7:17     13:07 
6.0        L2 

19:08 
5.9 

C  Th 

4 

1:84 
0.4 

7:56 

6.8 

14:04 
L2 

19:56 
5.0 

S|    4 

2:00 
L3 

8:40 
6.5 

15:00 
2.3 

20:-22 
3.8 

£ 

Tu 

5 

1:33 
0.3 

7:54      13:46 
6.3        L5 

19:45 
5.3 

F 

5 

2:04 
0.8 

8:39 
6.6 

16:00 

L8 

20:40 
4.1 

N 

M     5 

2:86 
2.2 

10:00 
4.7 

11:00 
3.0 

23:21 
3.3 

c 

W 

6 

2:07 
0.7 

8:60      14:35 
5.2        L9 

20:30 

4.7 

is 

6 

2:40 
L4 

9:36 
6.2 

16:16 
2.7 

22:10 
3.2 

Tu    6 

6:33 
8.1 

12:20 
4.3 

20:30 
2.8 

Th 

7 

2:44 
1.2 

9:40      16:21 
5.0         2.4 

21:55 
3.8 

S 

7 

3:30 
2.3 

11:10 

4.8 

19:10 
2.8 

\V     7 

1 

4:06 
3.3 

8:40 
3.1 

14:10 

4.8 

21:45 
LI 

|F 

8 

3:44 
1.9 

10:10      17:27 
4.6         2.9 

23:29 
3.2 

X 1  M 

8 

0:19 
3.2 

4:60 
3.0 

13:02 
4.8 

21:10 
1.8 

Th    8 

4:09 
4.3 

9:48 
L9 

15:30 
5.6 

22:10 
0.6 

is 

9 

4:86 
2.5 

12:27      19:50 
4.9         2.5 

iTu 

9 

2:40 
3.2 

8:00 
2.9 

14:35 
5.8 

22:01 
0.9 

F     9 

4:80 
6.1 

10:24 
LO 

16:19 
6.2 

22:48 
0.0 

§ 

10 

1:30 
8.2 

7:00      13:46 
2.7         5.3 

21:16 
L5 

W 

10 

4K)0 
4.0 

9:60 
2.0 

16:37 
6.9 

22:36 
0.2 

P 

• 

S    10 

4:53 
6.8 

10:54 
0.4 

16:50 
6.5 

23;12 
—0.2 

M,ll 

3:00 
8.6 

8:50      14:53 
2.3         5.8 

22:09 
0.7 

• 

Th  11 

4:49 
4.7 

10:29 
L4 

16:22 
6.4 

23:05 
—0.1 

E 

S 

11 

6:13 
6.3 

11:20 
0.0 

17:20 
6.6 

28:30 
-0.2 

N  Tu  12 

4:12 
4.0 

9:50      16:44 
L9         6.3 

22:44 
0.2 

P 

Fil2 

6:16 
6.2 

U:00 
0.9 

17.-00 
6.6 

23:32 
—0.2 

M|12 

6:82 
6.6 

11:44 
—0.1 

17:44 
6.5 

23:48 
-0.1 

•  W,13 

1     1 

4:65 
4.5 

10:27      16:24 
L6         6.6 

23:15 
-0.1 

S 

13 

-    5:86 
5.5 

11:27 
0.6 

17:29 
6.6 

23:52 
-0.2 

Tu 

13 

5:52 
6.7 

12:07 
-0.2 

18:05 
6.2 

.    .     . 

Th;14 

6:28 
4.7 

11:00      16:58 
L3         6.8 

23:40 
-0.1 

E 

§ 

14 

5:57 
5.8 

11:54 
0.5 

17:57 
6.5 

W 

14 

0:04 
0.0 

6:10 
6.8 

12:32 
0.0 

18:26 
5.8 

P  1  F  ;  15 

5:60 
4.9 

11:27      17:28 
1.2         6.8 

'.    .    . 

M 

15 

0:12 
-0.2 

6:17 
6.0 

12:18 
0.5 

18:21 
6.2 

Th 

15 

0:20 
0.1 

6:30 
6.8 

12:62 
0.2 

18:44 
5.3 

|H 

16 

0:05 
-0.2 

6:10      11:55 
6.0        LI 

17:57 
6.6 

Tu 

16 

0:31 
0.0 

6:36 
6.2 

12:45 
0.4 

18:45 
6.0 

F 

16 

0:40 
0.3 

6:55 
6.6 

13:18 
0.7 

19:05 
4.8 

'  S 

17 

0:28 
0.0 

6:34      12:22 
5.2         1.0 

18:26 
6.3 

W   17 

0:50 
0.1 

7:00 
6.2 

13:13 
0.7 

19:07 
6.5 

s 

S 

17 

1:10 
0.8 

7:35 
6.2 

14:00 
L3 

19:40 
4.1 

E   M 

1 

18 

0:62 
0.0 

6:58      12:54 
6.4         LO 

18:55 
5.9 

D 

Th 

18 

1:10 
0.4 

7:30 
6.1 

13:43 
LI 

19:33 

4.8 

S 

18 

1:40 
1.3 

7:15 
5.3 

14:30 
2.1 

20:20 
3.2 

Tu 

19 

1:18 
0.3 

7:30      13:30 
6.5         1.2 

19:27 
5.3 

F 

19 

1:33 
0.8 

8:07 
5.8 

14:30 
L7 

20:03 
4.0 

M 

19 

2:15 
2.2 

9:20 
4.7 

16:10 
3.1 

21:50 
3.2! 

})   W 

20 

1:41 
0.7 

8:07      14:08 
5.4         1.5 

20:03 
4.7 

s 

20 

2:05 
L3 

8:54 
5.3 

15:33 
2.6 

21:06 
3.2 

Tu 

20 

3KK) 
3.0 

11:30 
4.0 

20:00 
2.6 

1 

Th,  21 

2:10 
LI 

8:55      15:10 
5.3         2.2 

21:00 
3.6 

s    S 

21 

3:00 
2.1 

10:17 
4.7 

17:10 
3.0 

22:55 
3.2 

W  21 

2:40 
3.5 

8:10 
3.1 

13:50 
4.4 

21:20 

i     j  F  .22 

3:00 
L8 

lOKK      16:25 
5.0         2.9 

22:30 
3.2 

M 

22 

3:30 
3.0 

12:07 
4.4 

20:15 
2.1 

Th  22 

1 

3:45 
4.4 

9:10 
2.0 

15:10 
6.2 

22:00' 
0.6  1 

j     1  S  ,  23 

3:45 
2.-4 

11:35      20:00 
4.8         2.6 

|Tu  23 

4:00 
3.3 

8:46 
3.0 

14:32 
5.0 

21:40 
1.2 

A 

fI23 

4:11 
5.3 

9:60 
LI 

15:68 
5.8 

22:23 

0.2  \ 

S  ,24 

1:10 
3.2 

5:45      13:14 
8. 1         5. 0 

21:20 
1.5 

Iw   24 

1       1 

4:03 

4.0 

9:45 
2.2 

15:30 
5.7 

22:23 
0.4 

1  s 

24 

4:32 
6.9 

10:30 
0.4 

16:80 
6.2 

22:47 
0.0 

s ,  M  25 

3:10 
8.1 

8:10      14:44 
2.7         5.5 

22:07 
0.8 

|Th25 

1 

4:40 
4.9 

10:24 
L5 

16:14 
6.2 

22:50 
-0.1 

9 

S 

25 

4:54 
6.4 

11K)4 
0.1 

16:57 
6.4 

23K)7 ; 

—0.2 

;    ,Tu' 

26 

4:25 
3.8 

9:30      15:41 
2. 1         6. 1 

22:40 
0.3 

Oj  F|26 

5:04 
6.4 

10:53 
0.9 

16:45 
6.6 

23:13 
-0.3 

M 

26 

5:10 
6.7 

11:22 
-0.2 

17:17 
6.5 

28:23 
—0.2 

o 

W 

27 

4:66 
4.4 

10:25      16:22 
L6         6.4 

23:07 
0.0 

A    S  ,27 
1 

5:25 
5.8 

11:20 
0.6 

17:14 
6.5 

23:35 
—0.3 

Tu 

27 

6.-29 
6.8 

11:42 
-0.8 

17:36 
6.3 

23:37 
-0.1 

Th 

28 

5:20 
4.8 

10:58      16:M 
L3         6.6 

2:^:30 
—0.1 

1  S    28 

6:40 
6.0 

11:39 
0.4 

17:35 
6.5 

23:61 
-0.2 

W 

28 

5:45 
6.9 

12KX) 
-0.3 

17:55 
6.0 

23:53 
0.0 

' 

F 

29 

5:42 
6.1 

11:24      17:20 
LI         6.6 

23.51 
-0.1 

E 

M 

29 

5:56 
6.2 

11:59 
0.3 

17:65 
6.4 

Th 

29 

6:68 
7.0 

12:20 
-0.2 

18:13 
6.7 

;  is 

30 

6K)0 
6.2 

11:45      17:44 
LO         6.5 

Tu 

30 

0:05 
-0.2 

6:10 
6.4 

12:15 
0.2 

18:16 
6.3 

F 

30 

0:09 
0.1 

6:17 
7.0 

12:40 
0.0 

18:31 
5.4 

1 

31 

0:10 
-0.2 

6:17      12:05 
6.4         0.9 

18:05 
6.5 

w 

31 

0:21 
—0.1 

6:26 
6.6 

12:38 

0.2 

18:34 
6.0 

Thetld 
acomparis 
from  Mear 
which  ia  3. 
unless  a  m 

lea  are  placed  In  the  order  of  occurrence,  w 
on  of  consecutive  heights  will  indicate  whe 

1  Low  Water  Springs,  which  is  approximat 

2  feet  below  mean  sea  level.    To  nnd  the  de 
Inua  (— )  sign  is  before  the  height,  in  whlcl 

Ith  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
«ly  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 
1  case  subtract  it. 

)n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

The  tin 
(a.m.),  all 

le  used  is  Ck)smopolItan  Standard,  135th  merl 
greater  are  in  the  afternoon  (p.  m.)  and  whc 

dian  E. ;  0»»  is  midnight,  12»'  is  noon ;  all  hours 
n  diminished  by  12  give  the  times  after  nooi 

less  than  12  are  in  the  forenoon 
i;  for  instance,  15:47  Is  3:47  p.  m. 

1         •,  ne\^ 
1  equator;  A 

'  moon;  J),  1st  quar.;  Q,  full  moon;  (^,  3d  i 
,  P,  moon  in  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  oi 

■  south  of  the 
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OCTOBER. 

NOVEMBER. 

it  of  High  and 
ater. 

"    " 

DECEMBER 

rhand 

s 

Dayof- 

Time  and  Height  of  High  and 
Low  water. 

S, 

Day  of— 

Time  and  Heigl 
LowlV 

5 
5 

Day  of— 

Time  and  Height  of  Hifi 
Low  Water. 

W. 

Mo. 

W.  'Mo. 

W. 

Mo. 

S 

1 

0:29 
0.4 

6:42 
6.8 

13:08 
0.3 

18:56 
4.9 

c 

Tu 

1 

1:15 
1.7 

7:12 
5.6 

14:20 
L5 

20:10 
3.7 

Th 

1 

2:10 
2.3 

8H)0 
4.6 

14:46 
1.8 

21:45 
3.9 

N 

S     2 

0:54 
0^ 

7:08 
6.4 

13:41 
1.0 

19:23 
4.3 

W 

2 

2:00 
2.4 

r^ 

16:00 
2.6 

22:31 
3.2 

E 

F 

2 

3:40 
8.1 

9:21 
8.7 

16:15 
2.6 

23:40 
3.9 

M     3 

1:18 
1.4 

7:50 
6.6 

14:20 

1.9 

20:15 
3.3 

Th 

3 

8:02 
3.1 

8:07 
3.3 

19:10 
2.8 

:  :  : 

P 

S 

3 

7:25 
8.2 

11:50 
3.3 

18:50 
2.9 

.    .    .  1 
.    .    . 

Tu'    4 

1:55 
2.2 

8:80 
4.7 

16:00 
2.9 

22:10 
3.2 

F  1    4 

1:10 
4.5 

7:25 
3.0 

13:62 
3.8 

20:30 
2.0 

1  s 

4 

1:10 
4.5 

8:45 
2.0 

14.-06 
3.6 

20:10 
2.2 

Wj    5 

8:50 
3.1 

11:40 
3.8 

21:00 

2.3 

E 
P 

S  1   5 

2:20 
4.5 

9:05 
1.7 

15:06 
4.6 

21:19 
1.4 

|M 

5 

2.-20 
5.4 

9:80 
1.0 

15:10 
4.2 

21K>5 
1.6 

Th    6 

1:40 
8.6 

8:10 
8.0 

13:50 
4.0 

21:10 
1.5 

S  1    6 

8:10 
5.5 

9:54 
0.7 

15:47 
5.2 

21:46 
0.8 

Tu 

6 

3:18 
6.2 

10:18 
0.3 

16K)0 
4.7 

21:56 
1.2 

F 

7 

2:50 
4.5 

9:20 
1.7 

15:10 
4.1 

21:55 
1.0 

M,7 

8:47 
6.3 

10:24 
-0.2 

16.-21 
5.5 

22:18 
0.6 

•  W 

7 

8:55 
6.7 

10:44 
-0.2 

16:45 
4.8 

22  A5 

1.1 

p 

E 

S 

8 

8:20 
5.3 

10:00 
0.7 

16:07 
5.9 

22:20 
0.4 

• 

Tu    8 

4:15 
6.9 

10:60 
0.4 

16:60 
5.5 

22:40 
0.4 

s  Th 

8 

4:28 
7.0 

11:12 
-0.3 

17:10 

4.8 

22:51 
1.0 

!• 

S     9 

4:21 
6.2 

10:40 
0.1 

16:37 
6.2 

■22:45 
0.0 

W     9 

4:40 
7.2 

11:17 
-0.6 

17:12 
6.3 

23:00 
0.4 

F 

9 

4:52 
7.2 

11:35 
—0.3 

17:82 

4.8 

23:11 
1.0 

1 

M   10 

1 

4:42 
6.7 

11:06 
-0.3 

17:02 
6.2 

23.-05 
0.0 

Th  10 

5:04 
7.8 

11:40 
-0.5 

17:32 
5.2 

23:18 
0.6 

S 

10 

5:16 
7.2 

11:56 
-0.2 

17:63 
4.8 

23:32 
1.0 

Tuill 

5:06 
6.9 

11:30 
-0.5 

17:25 
6.0 

23:20 
0.0 

S 

F    11 

5:24 
7.3 

12:00 
-0.3 

17:52 
5.0 

23:37 
0.6 

1 

11 

5:39 
7.1 

12:15 
0.0 

18:15 
4.8 

23:5.'S 
1.1  1 

\V   12 

1 

5.-25 
7.2 

11:52 
-0.5 

17:47 

5.8 

28:37 
0.1 

S    12 

6:46 
7.2 

12:22 
-0.1 

18:12 
4.9 

23:57 
0.7 

1 

M 

12 

6.-02 
6.8 

12:88 
0.1 

18:86 
4.8 

.     .    .  1 

Th  13 

5:44 
7.2 

12:12 
-0.3 

18:06 
5.4 

28:52 
0.3 

S  ;13 

6K» 
6.9 

12:45 
0.3 

18:84 
4.6 

Tu 

13 

0:'20 
1.2 

6:27 
6.5 

18.-02 
0.2 

19:06 

4.8 

F    14 

6K« 
7.2 

12:83 
0.0 

18:22 
5.1 

M   14 

0:20 
1.0 

6:82 
6.6 

13:11 
0.6 

19:05 
4.3 

W 

14 

0:54 
1.4 

6:56 
5.9 

13:80 
0.5 

19:48  < 
4.7 

S 

S    16 

0:12 
0.4 

6:27 
6.9 

12:58 

0.4 

18:55 
4.7 

D 

Tu  15 

1:00 
1.4 

7:10 
5.8 

13:56 
1.1 

19:51 
4.0 

^Th 

15 

1:48 
1.9 

7:32 
5.3 

14K» 
LO 

20:41 

4.5 

D 

s:i6 

0:84 
0.8 

6:58 
6.4 

13:80 
1.0 

19:30 
4.0 

W  16 

2KX) 
2.1 

8:00 
5.0 

14:40 

1.7 

21:05 
3.5 

e'  f 

1 

16 

2:45 
2.6 

8:35 
4.4 

15KX> 
1.6 

22:03' 
4.3 

M|17 

1:10 
1.4 

7:80 
5.7 

14:20 
1.7 

20:15 
3.5 

A 

Th  17 

3:10 
3.0 

9:10 
4.0 

16:10 
2.4 

23:55 
3.5 

'  S 

17 

4:06 
8.0 

10:02 
8.5 

16:10 
2.2 

28:49 

4.4  , 

Tu  18 

1 

1:48 
2.8 

8:30 
4.8 

15:80 
2.5 

21:40 
2.2 

E 

F    18 

6:50 
8.2 

11:80 
3.6 

18:35 
2.5 

'S 

18 

6:40 
3.1 

11:55 
3.2 

18:09 
2.5 

.*  :  -1 

Wll9 

1 

2:40 
8.2 

10:10 
8.8 

19:20 

2.8 

.    .    . 

S    19 

1:42 
4.3 

8:20 
2.4 

13:80 
3.9 

20:10 

1.8 

'm 

19 

1:16 
4.9 

8:20 
2.2 

18:50 
3.5 

20:13 
2.2 

A 

Th  20 

1 

1:52 
8.3 

7:40 
8.2 

12:60 
3.8 

20:40 

1.8 

S    20 

2:34 
5.2 

9:10 
1.4 

14:80 
4.4 

21:07 
1.3 

Tu 

20 

2:20 
5.5 

9:25 
1.1 

15:10 
4.2 

•21:12 
1.7 

F 

21 

8:07 
4.6 

9K)0 
1.9 

14:25 
4.6 

21:21 
1.1 

M'21 

3:10 
6.0 

9:52 
0.5 

15:32 
5.0 

21:41 
0.9 

W 

21 

3:10 
6.1 

10:10 
0.4 

16:10 
4.5 

21:55 
1.4  I 

£ 

8 

22 

3:80 
6.3 

9:88  ' 
1.1 

15:15 
5.8 

21:49 
0.7 

Tu  22 

3:44 
6.5 

10:21 
0.0 

16:17 
6.3 

22:18 
0.7 

Th 

1 

22 

8:50 
6.6 

10:42 
-0.1 

16:45 
4.7 

22:28 
1.2  i 

S 

23 

3:54 
6.1 

10:05 
-0.1 

16:07 

5.8 

22:13 
0.2 

o 

AV  23 

4:12 
6.9 

10:50 
-0.4 

16:47 
5.2 

22:38 
0.7 

9  ^ 

23 

4.-25 
6.9 

11:11 
-0.3 

17:13 
4.9 

22:56  1 

1.1 

o 

M 

24 

4:17 
6.6 

10:43 
-0.2 

16:85 
6.0 

22:40 
0.1 

Th  24 

4:88 
7.2 

11:15 
—0.4 

17:12 
5.2 

23:00 
0.7 

s 

24 

4:58 
7.1 

11:87 
-0.4 

17:89 
4.9 

23:17  , 
1.0 

Tu  25 

4:40 
6.9 

11K>6 
-0.4 

17:00 
6.0 

22:58 
0.2 

F  !25 

5.'00 
7.3 

11:37 
-0.4 

17:34 
5.1 

23:17 
0.8 

s 

25 

5:20 
7.1 

12:00 
-0.3 

18K» 
4.8 

23:40 

1.0  1 

W  26 

5:00 
7.1 

11:26 
—0.5 

17:20 
6.8 

23:15 
0.3 

N 

S  |26 

5:22 
7.3 

12KK) 
-0.3 

17:56 
4.9 

23:35 

0.8 

;,. 

26 

5:45 
7.0 

12-25 
-0.1 

18:22 
6.0 

Th,27 

5:17 
7.2 

11:45 
—0.4 

17:40 
6.5 

23:30 
0.4 

S  ,27 

5:44 
7.2 

12:22 
-0.1 

18:16 
4.8 

Tu 

27 

0:06 
0.9 

6:10 
6.7 

12:45 
0.0 

18:47 
5.0 

F    28 

5:86 
7.3 

12:04 
-0.8 

18:00 
5.8 

23:46 
0.5 

M   28 

OKW 
0.9 

6:08 
6.9 

12:47 
0.2 

18:42 
4.7 

P|W 

28 

0:34 
1.0 

6:40 
6.3 

18:10 
0.2 

1950 
5.1 

N 

S  ;29 

5:55 
7.2 

12:27 
-0.2 

18:17 
5.0 

.    .    . 

Tu  29 

0:27 
1.1 

6:37 
6.3 

13:17 
0.7 

19:18 
4.5 

E'Th 

29 

1:11 
L3 

7:11 
5.7 

18:87 
0.7 

19:59 
5.0 

S  130 

0:07 
0.6 

6:17 
7.0 

12:54 
0.3 

18:42 
4.7 

<L 

W  30 

1:02 
1.6 

7:08 
5.6 

13:48 
1.1 

20:05 
4.2 

CI  F 

30 

1:52 

1.8 

7:60 

4.8 

14:11 
L2 

20:51 
4.7 

M  j  31 

0:82 
1.0 

6:46 
6.4 

18:24 
0.9 

19:11 
4.2 

i 

1  s 

31 

2:43 
2.1 

8:39 
4.0 

14:60 
1.9 

22:10  1 

4.5  1 

Thetld 
1  a  comparia 
from  Meai 
.which  1b8. 
I  unless  a  m 
1        The  tin 
1  (a.m.),  all 

#,  new 
'  equator;  A 

ee  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

1  Low  Water  Springs,  which  is  approximat 

2  feet  below  mean  sea  level.    To  find  the  d 
Inus  (— )  sign  is  before  the  height,  in  which 
leused  is  Cosmopolitan  Standard,  185th  mer 
greater  are  in  the  afternoon  (p.m.)  and  wh€ 

moon;  ^,  1st  quar.;  O.  ^^ill  moon;  (^,  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  helghti),  li 
ely  the  datum  of  soundings  on  the  Admira 
spth  of  water,  add  the  tabular  height  to  the 
cai9e  subtract  it. 

idian  E. ;  O"*  is  midnight,  12»«  is  noon;  all  hours 
n  diminished  by  12  give  the  times  after  noor 
[juar.;  E,  moon  on  the  equator;  N,  6»  moon 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  refidon,  and 
soundings  given  on  the  chart, 

less  than  12  are  in  the  forenoon  , 
i;  for  instance,  15:47  is  8:47  p.m. 
farthest  north  or  south  of  the 
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JANUARY. 

FEBRUARY. 

t  of  Hie 
ater. 

MARCH, 

2 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

B  |Dayof- 
S  I  W.  Mo. 

Time  and  Heigli 
Low\\ 

fhand 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W.  Mo. 

F 

1 

2:37 
16.9 

9:26 
1.8 

16:00 
14.6 

21:45 
2.3 

o  mI  1 

1        i 

3:52 
16.7 

10:47 
0.2 

16:15 
15.7 

23:07 
0.8 

P 

Tul   1 

1 

3:37 
16.4 

10:28 
0.1 

15:68 
16.1 

1 

22:60  ! 

0.3' 

InIs 

2 

3:24 
16.6 

10:16 
0.9 

15:46 
15.3 

22:15 
1.7 

P  Tu    2 

4:35 

17.2 

11:30 
-0.6 

17:00 
16.5 

23:50 
.  0.2 

o 

w 

2 

4:22 
17.1 

11:12 
-0.7 

16:42 
17.0 

23:82 
-0.5 

o 

S 

3 

4:07 
17.1 

11:02 
0.3 

16:82 
16.8 

23:19 
1.2 

W     3 

5:17 
17.2 

12:13 

—0.8 

17:42 
16.9 

.    .    . 

£ 

Th 

3 

5:02 
17.5 

11:63 
-1.0 

17:22 
17.5 

p 

M 

4 

4:47 
17.3 

11:47 
-0.2 

17:08 
16.1 

Thi    ^ 

0:38 
0.1 

6:00 
17.5 

12:54 
—0.7 

18:23 
17.0 

F 

4 

0:14 
—0.7 

5:41 
17.6 

12:32 
—0.8 

18:05 
17.6 

Tuj    5 

OKK 
1.1 

5:28 
17.3 

12:28 
-0.3 

17:56 
16.2 

E 

F 

5 

1:14 
0.2 

6:40 
17.1 

13:86 
-0.3 

19:06 
16.7 

S 

5 

0:54 
-0.5 

6:22 
17.2 

13:10 
-0.3 

18:40 
17.4 

Wl    6 

1      1 

0:46 
1.1 

6:10 
17.2 

13:12 
-0.1 

18:37 
16.2 

S 

6 

1:55 
0.6 

7:24 
16.3 

14:19 
0.5 

19:55 
16.0 

s 

6 

1:36 
0.1 

7:00 
16.5 

13:63 
0.6 

19:24 
16.7 

Thi    7 

1:82 
1.3 

6:55 
16.7 

18:67 
0.2 

19:25 

15.7 

s 

7 

2:46 
1.4 

8:14 
16.1 

15:07 
L5 

20:50 
15.1 

M 

7 

2:17 
1.0 

7:42 
15.4 

14:86 
L7 

20:10 
15.5 

E    F      8 

2:18 

1.7 

7:46 
15.7 

14:45 
1.0 

20:22 
16.1 

c 

Ml    8 

3:82 
2.2 

9:17 
13.8 

16:00 
2.6 

22:00 
14.0 

Tu 

8 

3:05 
1.9 

8:84 
14.0 

15:25 
2.9 

21K)9 
14.2 

S      9 

i            1 

3:12 
2.2 

8:46 
14.5 

15:88 
1.7 

21:34 
14.4 

Tu    9 

4:38 
3.1 

10:37 
12.7 

16:54 
3.6 

23:16 
13.4 

c 

W 

9 

4:00 
3.0 

9:46 
12.6 

16:24 
4.0 

22:25 
13.0 

,  C  .  S    10 

4:06 

2.8 

10:00 
13.6 

16:86 
2.5 

22:46 
13.9 

W  10 

i 

6:46 
3.7 

12KJ2 
12.3 

18:14 
4.0 

.    .    . 

s 

Th 

10 

5:02 
3.7 

11:18 

n.9 

17:85 
4.7 

23:52 
12.8 

M   11 

5:12 
3.2 

11:21 
13.0 

17:40 
3.1 

Th'll 

0:82 
13.6 

7:02 
3.7 

13:17 
12.5 

19:33 
3.8 

F 

11 

6.'21 
4.1 

12:44 
12.0 

18:54 
4.7 

.    .    . 

Tu  12 

0:01 
14.0 

6:24 
8.3 

12:37 
13.1 

18:42 
3.1 

s 

F    12 

1:38 
13.9 

8:17 
8.1 

14:18 
18.0 

20:43 
8.2 

S    12 

1.-07 
13.1 

7:38 

3.8 

13:48 
12.5 

20:14 
4.0 

W  1 13 

1:06 
14.4 

7:38 
8.0 

13:42 
13.4 

20K)2 

2.8 

'  S    13 

2:32 
14.4 

9.-20 
3.2 

13.2 

21:42 
8.2 

S   13 

2:06 
13.6 

8:44 
8.0 

14:41 
13.2 

21:16 
3.0 

Th  14 

2:00 
14.8 

3:47 
2.2 

14:85 
13.7 

21:08 
2.2 

;  s  14 

3:17 
14.7 

10:06 
1.4 

15:46 
13.9 

22:27 
1.7 

A 

M   14 

2:50 
14.0 

9:89 
1.9 

15:18 
18.9 

22M 
2.0 

S 

F    15 

2:50 
15.1 

1*9 

15:22 
13.9 

21:66 
1.7 

M   15 

1 

8:53 
15.1 

10:47 
•0.9 

16:19 

J4.4 

23:05 
1.3 

Tu 

15 

3:81 
14.6 

10:20 
L2 

15:67 
14.6 

22:42 
L3 

S 

16 

8:32 
16.5 

10:25 
0.9 

16:02 
14.1 

22:46 
1.6 

a:Tu:16 

4:27 
15.4 

llr21 
0.5 

16:47 
14.9 

23:38 
1.2 

W 

16 

4:07 
16.2 

10:56 
0.8 

16:24 
15.4 

28:14 
1.0 

• 

S 

17 

4:12 
16.7 

11:06 
0.7 

16:32 
14.3 

23:20 
1.4 

1 W   17 

I       1 

4:56 
15.6 

11:62 
0.6 

17:14 
15.6 

:  :  : 

t 

Th 

17 

4:37 
15.5 

11:28 
0.6 

16:60 
16.0 

23:45 
0.9 

1 

M 

18 

4:42 
15.7 

11:40 
0.9 

17:02 
14.7 

23:44 
L6 

Th'l8 

0:07 
1.3 

5:24 
16.0 

12:20 
0.9 

17:40 
16.0 

F 

18 

5K)3 
15.9 

11:56 
0.8 

17:18 
16.6 

.    .    . 

Tu 

19 

5:12 
15.7 

12:12 
0.8 

17:80 
16.0 

E 

F,19 

0:85 

1.5 

5:50 
16.2 
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JANUARY. 

FEBRUARY. 

MARCH.                              11 

8 

Day  of — 

Time  an 

_ 

8:00 
2.8 

d  Height  of  High  and 
Low  Water. 

S 

Day 

of— 

Time  and  Height  of  High  and 
Lowwater. 

c  iDayof— 
S    W.Mo. 

Time  and  Height  of  High  and 
LowWater. 

!  W.  Mo. 

W. 

Mo. 

F 

1 

11:63 
9.7 

20:19 
2.4 

.    .    . 

o 

M 

1 

0-.d2 
11.6 

9.-27 
1.8 

18:18 
10.7 

21:43 
1.2 

P  Tu 

1 

0:86 
U.2 

9:10 
2.6 

13:04 
10.8 

21:28 
1.2 

N    S 

2 

0:18 
11.  S 

8:58 
2.0 

12:45 
10.4 

21:09 
1.7 

iSTu 

2 

1:87 
12.0 

10:12 
0.7 

14:02 
11.1 

22:26 

0.8 

0  W 

' 

1       1:22 
f       11.8 

9:54 
0.6 

13:48 
11.4 

22:12 
0.5 

.0   8 

3 

1:06 
11.9 

9:41 
1.5 

18:80 
10.9 

21:55 
1.4 

W 

3 

2:20 
12.4 

10:52 
0.4 

14:48 
11.4 

23:17 
0.7 

E  Th 

3 

2K)7 
12.1 

10:37 
0.2 

14:26 
11.8 

22:61 
0.5 

p|m 

4 

1:60 
12.3 

10:25 
1.2 

14:14 
11.1 

22:37 
1.6 

Th 

4 
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12.4 

11:32 
0.4 

16:28 
11.4 

28:48 
0.7 

F 

4 

2:46 
12.2 

11:13 
0.6 

15:02 
11.8 

23:30 
0.4 

1 

Tu 

5 

2:81 
12.5 

11:06 
0.9 

14:66 
11.1 

28:17 
1.6 

Ej  F 

5 

3:42 
12.2 

12:12 
0.6 

16:06 
11.4 

.    .    . 

is 

5 

3:22 
12.0 

11:50 
0.4 

15:41 
11.7 

W 

6 

3:12 
12.8 

11:46 
0.7 
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11.0 
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S 

6 
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0.7 
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9.6 

'Tu 

9 

2:58 
3.2 

6:47 
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8.9 
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3.7 

8K)0 
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20:48 

8.1 

s  Th  10 
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3:22 
4.0 

7:15 

7.7 

15:44 
3.9 

20:00 
7.9 
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11 

8:32 
8.8 

7:29 
8.4 

16:06 
8.7 

20:32 
7.9 

Th  11 

5:33 
8.7 

9:80 
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22:16 
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8.0 
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8.1 
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8.4 

10:68 
7.9 

19:20 
3.3 

23:27 
8.3 

S    12 

1 

6:20 
3.8 

10:20 
7.5 

18:44 
3.7 

22:64  ' 

8.8 

W 

13 

6:14 
3.4 

10:10 
8.1 

18:88 
8.1 

22:50 
9.2 

S  Il3 

8:07 
2.7 

12:02 
8.6 

20:22 
2.4 

•    •    • 

:  S;13 

7:33 
8.1 

11:80 

8.2 

19:52 
3.0 

23:60 
9.4 

Th  14 

1 

7:80 
2.9 

11:25 
8.6 

19:47 
2.7 

23:60 
10.0 

S'14 

0:22 
10.0 

8:60 
2.1 

12:51 
9.2 

21K)9 
1.9 
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8:25 
2.3 

12:12 
9.0 

20:42 
2.3 
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1.9* 
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9:18 
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13:07 
9.4 

21:27 
1.6 

A  Tu  16 

1:40 
10.7 

10:10 
1.0 

14:00 

9.8 

22:17 
1.6 

W 
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10.6 

9:48 

1.1 

13:32 
10.2 

21:54 
1.4 

•   S  Il7 

1:20 
10.7 

9:.58 
1.1 

13:43 
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22:04 
1.6 
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11.0 
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14:26 
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1.6 
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M 
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2.0 

'  F 

18 
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1.6 

Tu 

19 
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11.-25 

1.8 
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1  S 

i 

19 
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11.5 
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11.6 
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A  w 

20 
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11.8 
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1.6 

15.-05 
10.2 
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2.4 

'  S    20 
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11.7 

11:60 
2T2 

16:40 
11.0 

.    .    . 

i  ^ 

20 

3.00 

11.7 

11:26 
1.9 

16:16 
11.6 

23:41 
2.4 

Th  21 

3:15 
11.8 

11:47 
2.1 

15:30 
10.3 

23:50 
2.7 

S    21 

2.4 

3:50 
11.5 

12:20 
2.0 

16:10 
11.0 

!M 

21 

8:27 

11.6 

11:55 
2.1 

15:47 
11.6 

F 

22 

8:41 
11.3 

12:22 
2.5 

16:00 
10.4 

:  :  : 

M 

22 

0:35 
2.1 

4:25 
11.2 

12:55 
2.5 

16:45 
10.8 

Tu 

22 

0:14 
2.6 

4:02 
11.2 

12:30 
2.0 

16:24 
11.2 

E    8 

23 

0:20 
2.9 

4:12 
11.2 

12:44 
2.4 

16:33 
10.4 

Tu 

1 

23 

1:12 
2.7 

6:04 
10.4 

18:84 
2.7 

17:28 
10.1 

W 

23 

0:50 
2.5 

4:40 
10.3 

13:10 
3.0 

17:04 
10.8 

H    24 

2.7 

4:48 
10.7 

13:20 
2.2 

17:11 
10.1 

D 

W 

24 

1:56 
8.1 

5:47 
9.5 

14:17 
2.8 

18:21 
9.2 

NjTh 

24 

1:87 
3.2 

5:26 
9.5 

18:56 
3.0 

17:67 
9.7 

M   25 

1:38 
3.0 

6:82 
10.0 

14:05 
2.7 

18:00 
9.3 

Th 

25 

2:55 
3.6 

6:46 
8.5 

15:20 
8.7 

19:20 
8.5 

1>\  F 

25 

2:86 
8.6 

6:25 

8.5 

14:57 
8.6 

19:07 

8.7 

})  Tu  26 

1 

2:27 
8.3 

6:20 
9.8 

14:54 
2.9 

18:59 
8.9 

N 

F 

26 

4:12 
4.3 

8:06 
7.7 

16:42 
4.2 

21:00 

8.4 

i  S 

26 

3:54 
4.2 

7:48 
7.7 

16:21 
4.2 

20:39 

8.5 

w 

27 

8:28 
8.9 

7:22 

8.4 

15:69 
3.5 

20:12 
8.6 

S 

27 

5:58 
4.4 

9:46 
7.9 

18:17 
3.9 

22:30 
9.2 

:  s 

27 

5:27 
4.1 

9:25 
7.9 

17:56 
8.7 

22:10 
8.9 

Th 

28 

4:49 
4.6 

8:43 
7.8 

17:19 
4.0 

21:35 

8.8 

s 

28 

7:14 
3.2 

11:10 

8.8 

19:87 
8.2 

28:40 
10.2 

M 

28 

6:52 
8.4 

10:49 
8.8 

19:16 

2.8 

23:20 
10.0 

F 

29 

6:16 
4.3 

10:12 
8.8 

18:43 
8.7 

22:55 

9.8 

M 

29 

8:19 
2.1 

12:18 
10.0 

20:38 
2.3 

•    •     • 

Tu 

29 

7:57 
3.0 

11:61 
9.9 

20:18 
1.8 

N     S 

30 

7:85 
3.2 

11:30 
9.3 

19:56 
2.7 

.     .     . 

P|W 

30 

0:15 
11.0 

8:47 
1.4 

12:42 
U.O 

21:10 
0.7 

s 

31 

0:00 
10.8 

8:87 
2.0 

12:80 
10.1 

20:53 
2.1 

EiTh|31 

".      1 

1:04 
11.6 

9:34 
0.5 

13:25 
11.6 

21:52 
1.0 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  time^  on  the  flret  line  and  heights  on  the  second  line  of  each  day; 
a  comperlson  of  consecutive  heights  will  indicate  whether  it  ie  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  6.6  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unlesH  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  It. 

The  time  used  Is  Calcutta  Mean  Local  Civil,  for  the  meridian  88°  22^  E.;  0^  is  midnight,  12«»  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance. 
15:47  is  3:47  p.  m. 

#,  new  moon;  ]),  Ist  quar.;  O.  '"11  moon;  (C,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A.  P,  moon  in  apogee  or  perigee. 
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0.2 

S 

1 

2.-00 
11.1 

10.-24 
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OCTOBEK. 

— 

^h 

XOVEMBES, 

BmCEMBER.                         1 

g   Diyot— 

l^m  Water, 

i 

P*y 

Time  ttnd  HeUhC  of  High  and 
Low  Water. 

g  Dayof- 
2    W.  Mo. 

Time  and  Hei^tof  High  and 
Low  Water.               , 

l"^^ 

Mo. 

w. 

Mo. 

Is 

1 

0:88       4:32 
2.8       10.4 

13K)4 

2.8 

16:52 
9.6 

d 

Tu 

1 

1:46 
8.2 

5:85 

8.8 

14:05 
8.2 

18:10 
7.7 

Thj    1 

2:42 
8.3 

6:86 
8.6 

15K» 
8.0 

1 
19:08 

7.8  1 

l^ 

2 

1:22       5:21 
8.2        9.7 

13:57 
3.4 

17:46 
8.5 

W 

2 

2:65 
3.7 

6-.50 
8.0 

15:20 
8.6 

19:31 
7.2 

E 

F     2 

8:54 
8.5 

7:66 
8.8 

16:26 
3.2 

20:29  1 

7.8' 

M 

3 

2:17        6.-26 
8.5         8.8 

15:12 
4.1 

19K)5 

7.8 

Th 

3 

4:28 
8.9 

8:25 
7.9 

16:56 
3.3 

21:06 
7.7 

P 

S  1    3 

5:12 
3.5 

9:18 
8.2 

17:60 
2.8 

21:50  1 

8.6  1 

Tu 

4 

3:89       7:56 
4.2         6.3 

16:49 
4.2 

20:48 
7.5 

F 

4 

5:51 
8.2 

9:58 

8.8 

18:23 
2.6 

22:25 
9.0 

Si    4 

1 

6:27 
2.8 

10:32 

8.8 

19KM 
2.2 

2SK)0l 

9.8 

w 

5 

5:22       9:35 
4.2         8.7 

18:22 
3.5 

22:20 

8.6 

E 
P 

S 

5 

7K)2 
2.2 

11:00 
9.9 

19:30 
1.7 

23:26 
10.4 

M     5 

7:31 

1.8 

11:84 

9.8 

20K)5 
1.6 

Th 

j 

6 

6:50     10:54 
8.3         9.7 

19:31 
2.5 

28:27 

9.8 

s 

6 

7:58 
1.5 

11:55 
10.6 

20:24 
0.9 

Tu    6 

OHW 
10.9 

8:26 
1.8 

12:25 
10.4 

20:66' 
1.3 

1 

7 

7:52      11:50 
2.0       10.6 

20:22 
1.5 

.     .    . 

• 

M 

7 

0:20 
11.4 

8:46 
0.8 

12^41 
11.4 

21:10 
0.5 

•  iW     7 

0:48 
11.6 

9:12 
0.9 

13:08 
10.5 

21:40 
1.0, 

8 

0:17       8:46 
10.9         1.2 

12:40 
11.7 

21:09 
0.5 

Tu 

8 

1:05 
12.2 

9:28 
0.6 

13:28 
11.5 

21:54 
0.9 

s.Th    8 

1:30 

n.8 

9:52 
0.8 
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10.5 

22:20  ! 

1.3  1 

•  Is 

9 
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11.8         0.9 
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21:50 
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W 

9 

1:42 
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10:06 
0.5 

14KX) 
11.4 
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1.0 

1  F     9 

2:07 
11.7 

10.-28 
1.1 

14:23 
10.4 
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1.6 

M   10 

1 

1:42      10:10 
12.2         0.2 

14:00 
12.2 

22:25 
0.4 

Th 

10 

2:20 
12.2 

10:40 
1.0 

14:35 
11.1 

28K)5 
1.7 

S    10 

2:40 
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1.4 

14:56 
10.2 

28:30  ' 
2.0, 

Tu 

•   1 

11 

2:20      10:46 
12.5         0.4 
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12.0 

28:00 
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S 

F 

11 

2:52 
12.0 

11:14 
1.6 

15:09 
10.7 

23:40 
2.3 

S    11 

3:15 
11.4 

11:34 
L9 

15:30 
10.1 

|W 

12 

2:54      11:24 
12.4         0.8 

15:11 

n.6 

28:85 
1.2 

S 

12 

3:29 

n.4 

11:49 
2.0 

15:44 
10.1 

M   12 

0:01 
2.7 

8:60 
11.0 

12H)8 
2.3 

16:02  ' 
9.7 

Th 

13 

3:30      11:58 
12.0         1.5 

15:47 
11.0 

.    .    . 

s 

13 

0:16 
8.5 

4K)5 
10.6 

12:26 
2.6 

16:21 
9.3 

Tu  13 

0:37 

2.8 

4:27 
10.4 

12:47 
2.7 

16:40 
10.0 

s    F 

1 

14 

0:12       4:a5 
1.5       11.3 

12:36 
2.2 

16:26 
10.1 

M 

14 

0:56 
3.0 

4:46 
9.9 

13:10 
8.0 

17:04 
8.4 

W   14 

1:16 
3.4 

5:05 
9.6 

13:30 
3.0 

17:24 
8.5 

> 

15 

0:53       4:48 
2.8       10.4 

13:22 
2.6 

17:12 
9.1 

D 

Tu 

15 

1:45 
3.6 

6:85 

8.7 

14:04 
3.4 

18j00 
7.7 

JTh  15 

1:59 
3.7 

6:52 

8.8 

14:20 
3.2 

18:15  1 
7.9 

J|8 

16 

1:40       5:87 
8.8         9.4 

14:17 
3.4 

18:07 
8.0 

\w 

16 

2:48 
4.1 

6:37 
7.9 

15:07 
3.7 

19:05 
6.9 

E 

F    16 

2:62 
4.0 

6:51 
8.1 

15:19 
3.4 

19:14 
7.4 

|M 

17 

2:39       6:42 
4.0         8.2 

15:34 
4.0 

19:32 
7.0 

A 

Th'l7 

3:57 
4.3 

8:02 
7.6 

16:31 
3.7 

20:30 
7.1 

S    17 

8:54 
4.8 

8.-02 
7.6 

16:32 
3.6 

20:27 
7.5 

|Tu 

18 

4:02       8:15 
4.5         7.5 

17:11 
8.9 

21:14 
7.2 

E 

F 

18 

6:18 
4.1 

9:25 
7.8 

17:57 
3.3 

21:50 
8.0 

is    18 

6K)6 
4.3 

9:18 

7.7 

17:50 
8.6 

21:46  1 
8.4 

W 

19 

5:45       9:50 
4.1         7.8 

18:34 
3.4 

22:32 

8.1 

S 

19 

6:27 
3.4 

10:81 
8.5 

19:02 
2.7 

22:55 
9.2 

M    19 

6:15 
8.9 

10:25 
8.4 

19K)0 
8,2 

22:51 
9.4 

AlThl20 

1            1 

7:00      10:66 
8.4         8.8 

19:32 

2.8 

23:30 
9.1 

Sl20 

7:21 
2.7 

11:28 
9.3 

19:64 
2.2 

23:42 
10.1 

-iTu  20 

7:17 
3.2 

11:22 
8.9 

19:56 
2.4 

23:46 
10.4 

1  Fl21 

1 

7:55      11:45 
2.8         9.6 

20:13 
2.2 

!  M  "  21 

8:10 
2.8 

12K)4 
9.9 

20:36 
2.1 

1 W  21 

i 

8:10 
2.5 

12:10 
9.7 

20:44 
2.2 

E '  S    22 

1 

0:10       8:37 
9.8         2.0 

12:27 
10.1 

20:53 
1.5 

Tu 

22 

0:24 
10.9 

8:48 
2.0 

12:42 
10.5 

21:13 

1.8 

O  Th  22 

0:32 
11.1 

8:56 
2.1 

12:58 
10.2 

•21:26  1 
2.1 

S    23 

1 

0:50       9:14 
10.4         1.7 

13:00 
10.7 

21:24 
1.3 

O  W 

23 

1:00 

n.4 

9:22 
1.8 

13:16 
10.7 

21:47 

1.8 

N 

F|23 

1:12 
11.7 

9:36 
L7 

18:30 
U.5 

22:05 
2.0 

0 1  M  j  24 

1:17   •    9:42 
11.2         1.6 

13:27 
11.1 

21:51 
1.3 

Th 

24 

1:81 
11.9 

9:64 
1.9 

13:50 
10.9 

22:20 
2.0 

S  124 

1:52 
12.3 

10:12 
1.6 

14K)6 
10.7 

22:41 
2.0 

iXu  25 

1:45      10:10 
11.7        1.6 

13:52 
11.3 

22:15 
1.4 

n|f 

1 

25 

2:05 
12.0 

10:25 
2.1 

14:20 
10.9 

22:50 
2.0 

S   25 

2:30 
12.2 

10:50 
1.6 

14:46 
10.7 

2S.'20' 
1.9 

'W  26 

1 

2:10      10:86  • 
12.0        1.7 

14:20 
11.3 

22:42 
2.2 

s 

26 

2:87, 
12.01 

10:58 
2.2 

14:53 
10.6 

23:55 
2.0 

M   26 

1       - 

3:08 
11.9 

11:30 
1.6 

15:26 
10.6 

28:59 
2.0 

Th  27 

!     1 
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14:48 
11.3 

28:10 
2.2 
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27 

3:12 
11.7 
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15:30 
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P   Tu  27 
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11.6 
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16.-07 
10.0 
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11.1 
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28 
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11.2 
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W  28 

i 
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N    S  ,29 
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29 
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9.0 
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10.0 
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17:45 

8.8' 

S 

30 
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2.6       10.8 
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9.3 

c 

^y 

30 

1:40 
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5:80 
9.6 
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1  F   30 
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2.8 
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9.2 

14:46 
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M 

31 
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8.0 

17:07 
8.4 
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JANUARY. 

FEBRUARY. 

MARCH. 

1 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

w.Imo. 

W. 

Mo. 

W. 

Mo. 

1     f'  1 

'    i 

0:54 
0.7 

6:39     12:42 
2.4        0.1 

19:20 
3.2 

o 

M 

1 

2K)5 
0.2 

8:08 
2.8 

14.-07 
-O.l 

20:32 
3.5 

P  Tu 

t 

1 

1:45 
0.1 

7:56 
2.9 

13:55 
0.0 

20:12 
8.8 

N,S 

2 

0.4 

7:80     13:32 
2. 6     -0. 1 

20:06 
3.5 

'p 

Tu 

2 

2:50 
0.0 

8:56 
8,0 

14:52 
—0.2 

21:15 
3.6 

O  W 

2 

2:28 
—0.1 

8:40 
3.1 

14:40 
-0.1 

20:55 
3.4 

0 

S 

3 

2:22 
0.2 

8:18     14:17 
2.7     -0.2 

20:47 
3.6 

W 

3 

8:32 
—0.2 

9:41 
3.0 

15:88 
-0.2 

21:57 
8.6 

E  Th 

3 

8:09 
-0.8 

9:22 
3.2 

15:24 
-0.2 

21:36 
8.4 

p 

M.    4 

8K>4 
0.0 

9:06     15H)2 
2.8     -0.2 

21:30 
3.6 

Th 

4 

4:14 
—0.2 

10:27 
3.1 

16:22 
—0.1 

22:40 
8.4 

F 

4 

3:48 
-0.3 

10:04 
3.3 

16:06 
-0.1 

22:17 
3.3 

Tu    5 

8:48 
0.0 

9:52     15:46 
2.9     -0.2 

22:13 
8.6 

£ 

F 

5 

4:57 
-0.2 

11:12 
8.0 

17:08 
0.1 

23:22 
3.2 

S 

1 

5 

4-.32 
-0.3 

10:45 
8.2 

16:49 
0.1 

23K)0 
3.1 

w'   6 

4:34 
—0.1 

10:42     16:84 
2.8        0.0 

22:57 
8.4 

S 

6 

5:42 
0.0 

11:68 
2.8 

17:56 
0.4 

S 

6 

5:10 
—0,1 

11:30 
3.0 

17:35 
0.3 

23:42 

2.8 

Th    7 

6:19 
0.0 

11-.82     17:22 
2.7        0.2 

28:41 
8.2 

s 

7 

0:07 
2.9 

6:80 
0.2 

12:52 
2.6 

18:50 
0.7 

M 

7 

5:52 
0.2 

12:18 

2.8 

18:22 
0.7 

E 

F     8 

6:10 
0.1 

12n»     18:16 
2.6        0.5 

€ 

M 

8 

0:57 
2.6 

7:22 
0.5 

13:64 
2.4 

19:57 
1.0 

Tu 

8 

0:30 
2.4 

6:39 
0.5 

18:14 
2.6 

19:22 
LO 

1 

S     9 

0:82 
.  2.9 

7:08     18:24 
0.3        2.4 

19:16 
0.8 

Tu 

9 

1:57 
2.2 

8:27 
0.7 

15:14 
2.2 

21:34 
1.2 

(l\v 

9 

1:25 
2.1 

7:35 
0.8 

14:26 
2.3 

20:47  1 
L2 

^  slio 

1:27 
2.6 

8:07      14:85 
0.5        2.3 

20:35 
LI 

W 

10 

3:19 
1.9 

9:46 
0.9 

16:42 
2.2 

28:25 
L2 

s  Th 

10 

2:46 

1.8 

8:56 
LO 

15:56 
2.2 

22:50 
L3 

M  11 

1          1 

2:34 
2.3 

9:15      16:00 
0.6        2.2 

22:16 
L2 

Th 

11 

4:67 
L9 

11:10 
0.9 

18K)0 
2.3 

F 

11 

4:87 
L7 

10:85 
LI 

17:22 
2.2 

Tu  12 

8:52 
2.1 

10:31      17:19 
0.7        2.3 

28:42 
L2 

s 

F 

12 

0:40 
LO 

6:10 
L9 

12:15 
0.9 

18:52 
2.5 

S 

12 

0:12 
LO 

6:67 
1.9 

11:50 
1.0 

18:24 
2.3 

W  13 

1 

5:17 
2.0 

11:37      18:20 
0.7        2.5 

•    •     • 

S    13 

1:26 
0.9 

7:05 
2.0 

13:00 
0.7 

19:32 
2.7 

s 

13 

1:00 
0.9 

6:50 
2.0 

12:42 
0.9 

19:07 
2.5 

Th  14 

0:47 
1.0 

6:28     12:28 
2. 1        ^.6 

19:06 
2.7 

S    14 

2:00 
0.7 

7:44 
2.1 

13:38 
0.6 

20:04 
2.7 

A    M 

14 

1:31 
0.8 

7:26 
2.2 

13:18 
0.7 

19:87 
2.6 

s    F    15 

1:32 
0.9 

7:12      18K)8 
2.1         0.5 

19:46 

2.8 

M   15 

2:26 
0.6 

8:15 
2.3 

14:03 
0.5 

20:29 
2.9 

Tu 

15 

1:62 
0.6 

7:55 
2.4 

13:48 
0.6 

20K)2 
2.7 

S    16 

2:10 
0.7 

7:51      33:43 
2.2        0.4 

20:17 
8.0 

A 

• 

Tu!  16 

1 

2:47 
0.5 

8:42 
2.4 

14:31 
0.3 

20:52 
3.0 

r 

16 

2:14 
0.5 

8:20 
2.6 
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0.4 

8:12 
2.6 

14:12 
—0.1 

20:40 
3.3 

N|F    23 

2:46 
0.8 

8:37 
2.7 

14:35 
-0.1 

21^X5  , 
3.4 

C   M 

24 

2:11 
0.4 

8:08 
2.7 

14:09 
0.1 

20:18 
8.1 

Th  24 

2:57 
0.3 

8:48 
2.7 

14:47 
—0.1 

21:15 
3.4 

1  S    24 

820 
0.2 

9:19 
2.7 

16:16 
-0.1 

21:44 
3.0 

Tu  25 

2:38 
0.3 

8:36 
2.7 

14:36 
0.0 

20:56 
3.2 

N    F    25 

8:29 
0.3 

9:26 
2.7 

1625 
-0.1 

21:62 
3.4 

1  Sl25 

4:00 
0.1 

10.08 
2.7 

16:57 
—0.1 

22:25 
8.4 

W '  26 

1 

8:08 
0.3 

9:06 

2.8 

15:06 
-0.1 

21:28 
3.3 

j  S    26 

4K)7 
0.2 

10:07 
2.7 

16KM 
0.0 

22:82 
8.3 

|MI26 

4:42 
0.1 

10:50 
2.7 

16:42 
0.1 

23.-05 
3.3 

Th  27 

3:40 
0.2 

9:87 

2.8 

15:39 
-0.1 

22:02 
3.3 

i  S   27 

4:49 
0.3 

10:61 
2.5 

16:47 
0.2 

23:14 
3.1 

P  Tu  27 

1 

627 
0.1 

11:39 
2.6 

17:82 
0.3 

28:50 
3.1 

F    28 

4:15 
0.8 

10:14 
2.7 

16:15 
0.0 

22:41 
3.1 

|M   28 

6:36 
0.4 

11:44 
2.4 

17:86 
0.4 

•    •    • 

\V  28 

6:17 
0.2 

12:82 
2.4 

1824 
0.6 

N  '  S  1  29 

,      I      1 

4:54 
0.4 

10:56 
2.5 

16:57 
0.2 

23:24 
3.0 

,TU|29 

2.9 

6:30 
0.5 

12:42 
2.2 

18:38 
0..7 

E  Th29 

0:40 

2.8 

7:11 
0.4 

13:38 
2.8 

1927 
0.9 

'  S|30 

5:41 
0.5 

11:45 
2.3 

17:44 
0.5 

c ;  w ,  30 

0:59 
2.7 

7:84 
0.6 

18:54 
2.1 

19:47 
0.9 

F  ,30 

1 

1:88 
2.6 

8:14 
0.6 

14:50 
2.8 

20:50 

1.1 

'  M  1  31 

,     ,     ! 

The  tid 
a  compariw 
from  Mean 
which  is  l.e 
unless  a  mi 

The  tin 
in  the  foren 
15:47  is  3:47 

0:14 
2.8 

6:38 
0.7 

12:48 
2.1 

18:44 
0.7 

. 

th  their  ti 
theritifll 
y  the  dat 
»pth  of  w« 
case  subt 
meridian 
(p.m.)  an 

S 

1 

31 

2:48 
2.3 

9:27 
0.6 

16:12 
2.3 

22:2.5 
1.1 

es  are  placed  In  the  order  of  occurrence,  wi 
jn  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximate 
)  feet  below  mean  sea  level.    To  find  the  de 
nus  ( -)  sign  is  before  the  height,  in  which 
ie  used  is  Madras  Mean  Local  Civil,  for  the 
oon  (a.  m.) ,  all  greater  are  in  the  afternoon 
p.m. 

mes  on  the  first  line  a 
ligh  or  low  water.    Th 
am  of  soundings  on  t 
Iter,  add  the  tabular  h 
ract  it. 

80°16'E.;0M8midnl 
d  when  diminished  bj 

nd  heights  on  the  second  line  of  each  day: 
e  heights,  in  feet  and  tenths,  are  reckoned 
he  Admiralty  Charts  for  this  reffion,  and 
eight  to  the  soundings  given  on  the  chart, 

ffht,  12^  w  noon;  all  hours  less  than  12  are 
'  12  give  the  times  after  noon;  for  instance, 

1         #.  new  moon:  J 
1  equator:  A,  P.  moon 

,  1st  Quar.;  C.  full  moon:  (£,  3d 
in  apogee  or  perigee. 

qusLT.;  E, 

moon  on  the  equator;  N,  S.  moon 

farthest  north  or  south  of  ihe 
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JAXUARV. 

—     ■ 

FEBRUARY. 

MARCH. 

S 

Day  of— 

Time  nnfl  Height  of  High  ftn<3 
Low  Water. 

a 

1 

0 

Day  01*- 

Time  and  Heigh 
LowW 

t  of  High  and 
ater. 

14:26      20:06 
1.9         0.6 

1 
P 

Dayof- 

Time  an 

d  Heigh 
Low\V 

7:56 
0.5 

It  of  High  and 
ater. 

W. 

Mo. 
1 

W.|Mo. 

vv.  Imo. 

~1f 

0:41 
2.2 

7:20      13:10 
0.7        1.6 

18:42 
0.6 

M     1 

1:54 
2.3 

8:16 
0.5 

Tu 

1 

1:41 
2.2 

14:10 
2.1 

20:04 
0.5 

N     S 

2 

1:24 
2.3 

7:53      13:51 
0.6        1.7 

19:26 
0.5 

P 

Tu^    2 

1 

2:27 
2.4 

8:46 
0.3 

16:05      20:45 
2.1         0.4 

0  w 

2 

2:16 
2.3 

8:25 
0.8 

14:39 
2.2 

20:39 
0.4 

ois 

3 

2:01 
2.4 

8:26      14:29 
0.5         1.8 

20:07 
0.4 

Wi    3 

3:04 
2.4 

9:15 
0.2 

15:33      21:21 
2.2         0.4 

E 

Th 

3 

2:61 
2.4 

8:54 
0.2 

16:11 
2.4 

21:11 
0.3 

P,M 

4 

2:35 
2.5 

8:57      15:06 
0.4         1.9 

20:45 
0.4 

Th    4 

3:34 
2.4 

9:47 
0.2 

16:50      21:55 
2.2         0.4 

F      4 

3:23 
2,3 

9:23 
0.1 

15:43 
2.4 

21:42 
0.4 

Tu 

5 

3K)9 
2.6 

9:28      15:44 
0.3         2.0 

21:24 
0.5 

E 

F      5 

4K)9 
2.3 

10:17 
0.2 

16:30      22:29 
2.2         0.6 

S 

5 

3:49 
2.3 

9:52 
0.2 

16:16 
2.4 

22:12 
0.6 

W 

6 

3:42 
2.4 

lOKX)     16:20 
0.3         2.0 

22:01 
0.6 

S      6 

4:38 
2.1 

10:49 
0.3 

17:15      23:04 
2.1         0.7 

S 

6 

4:16 
2.1 

10:20 
0.2 

16:46 
2.3 

22:43 
0.6 

jTh 

7 

4:15 
2,3 

10:32      16:58 
0.3        2.0 

22:41 
0.7 

S      7 

5:07 
2.0 

11:20 
0.4 

17:54      23:41 
2.0         0.9 

M 

7 

4:41 
2.0 

10:60 
0.3 

17:18 
2.1 

28:15 
0.8 

E    F 

8 

4:53 
2.1 

11:11      17:39 
0.4        1.9 

23:22 
O.H 

(C 

M     8 

5:34 
1.8 

11:54 
0.5 

18:39    .     .     . 
1.9    ..     . 

Tu 

8 

5:13 

1.8 

11:18 
0.5 

17:62 
2.0 

23:60 
1.0 

1  S 

9 

5:30 
1.9 

11:50     18:27 
0.5        1.8 

Tu!    9 

0:25 
1.1 

6:02 
1.6 

12:33      19:42 
0. 7         1. 7 

c 

W 

9 

5:48 
1.6 

11:60 
0.7 

18:32 
1.8 

C|« 

10 

0:09 
1.1 

6:06      12:32 
1.7         0.6 

19:28 
1.8 

W   10 

1:85 
1.3 

6:48 
1.4 

13:37      21:29 
0.9         1.7 

s 

Th 

10 

0:31 
1.2 

6:39 

1.4 

12:27 
1.0 

19:42 
1.6 

M  1 11 

1:15 
1.2 

6:62      13:26 
1.5        0.7 

20:55 
1.7 

Thll 

6:21 
1.3 

10:25 
1.3 

16:37      28:33 
1.0         1.8 

F 

11 

1.3 

8:20 
1.3 

14:18 
1.2 

22:89 
1.6 

!Tu 

12 

8:51 
1.2 

8:22      14:44 
1.4         0.8 

22:46 
1.8 

s 

F    12 

7:04 
1.0 

12:29 
1.3 

17:49    .    .    . 
1.0    ..    . 

S 

12 

6:53 
1.1 

12:35 
1.3 

18.-00 
1.1 

|W 

13 

6:11 
1.2 

10  53      16:58 
1.3         0.9 

23:56 
2.0 

S 

13 

0:34 
1.9 

7:29 
0.8 

13:18      18:48 
1.5         0.8 

S 

13 

0:14 
1.7 

7:05 
0.9 

13:10 
1.6 

18:50 
1.0 

Th 

14 

6:59 
1.0 

12:20      17:48 
1.4         0.8 

s 

14 

1:16 
2.1 

7:52 
0.6 

13:54       19:28 
1.7         0.7 

A 

M 

14 

0:68 
L9 

7:29 
0.7 

13:40 
1.8 

19:24 
0.8 

S    F    15 

1 

0:45 
2.1 

7:33      13:14 
0.8         1.6 

18:44 
0.7 

M   15 

1:49 
2.2 

8:14 
0.5 

14:24      '20:00 
1.8         0. 6 

Tu!l5 

1:30 
2.0 

7:49 
0.6 

14:04 
2.0 

19:51 
0.6 

S    16 

1 

1:25 
2.2 

8.'02      13:55 
0.6         1.7 

19:26 
0.6 

A 

• 

tJi6 

2:15 
2.3 

8:35 
0.4 

14:49      20:26 
2.0         0.5 

W 

16 

1:67 
2.1 

8:09 
0.4 

14:25 
2.1 

20:16 
0.5 

•    S;17 

1 

1:59 
2.3 

8:29      14:29 
0.5         1.8 

20:01 
0.5 

W  17 

2:40 
2.3 

8:56 
0.4 

15:12      20:51 
2.1         0.5 

f 

Th 

17 

2:25 
2.2 

8:31 
0.3 

14:46 
2.2 

20:40 
0.4 

M|18 

2:25 
2.4 

8:49      14:58 
0.5         1.8 

20:30 
0.5 

'Th!l8 

1 

3.-04 
2.3 

9:18 
0.3 

15:34      21:16 
2.1         0.5 

F 

18 

2:51 
2.8 

8:51 
0.3 

15:08 
2.3 

21:04 
0.4 

Tu  19 

2:51 
2.4 

9:11      16:26 
0.4         1.9 

20:57 
0.5 

E    F   19 

8:29 
2.3 

9:40 
0.3 

15:64      21:41 
2. 1          0. 5 

S    19 

3:16 
2.2 

9:14 
0.3 

16:29 
2.3 

21:29 
0.4 

A 

w'20 

3:15 
2.4 

9:34      15:52 
0, 4         1.9 

21:24 
0.6 

S    20 

8:52 
2.2 

10:01 
0.3 

16:16      22:09 
2.2         0.5 

S,20 

3:37 
2.2 

9:35 
0.3 

15:50 
2.3 

21:54 
0.4 

Th  21 

3:39 
2.3 

9:56      16:16 
0.4         1.9 

21:52 
0.6 

S|21 

4:14 
2.1 

10:25 
0.3 

16:39      22:38 
2.2          0.6 

M   21 

3:59 
2.1 

9:59 
0.3 

16:16 
2.3 

22:22 
0.5 

F 

22 

4:05 
2.2 

10:-27      16:40 
0.4         1.9 

22:22 
0.6 

iM   22 

4:35 
2.0 

10:50 
0.4 

17:09      23:10 
2. 1         0. 7 

Tu  22 

•    1 

4:19 
2.0 

10:22 
0.4 

16:44 
2.2 

22:52 
0.7 

E 

S 

23 

4:31 

2.1 

10:52      17:08 
,0.4         1.9 

22:55 
0.8 

Tu 

23 

J:57 
1.9 

11:16 
0.5 

17:42      23:45 
2.0         0.9 

W 

23 

4:40 
1.8 

10:50 
0.5 

17:15 
2.1 

23:27 
0.8 

s 

24 

4:55 
2.0 

11:19      17:40 
0.5         1.9 

28:31 
0.9 

})  W 

1 

24 

5:18 
1.7 

11:48 
0.6 

18:27    .     .     . 
1.8    ..     . 

N 

Th 

24 

5:05 
1.7 

11:22 
0.7 

17:63 
1.9 

M 

25 

6:21 
1.8 

11:50      18:18 
0.6         1.8 

Th 

25 

0:81 
1.1 

5:45 
1.5 

12:31       19:35 
0.8         1.7 

D 

F    25 

0:09 
1.0 

5:35 
1.6 

12:01 
0.9 

18:49 
1.7 

;2)   Tu  26 

1       1 

0:15 
1.0 

5:50      12:30 
1.6         0.7 

18:18 
1.7 

N    F  j  26 

2:01 
1.3 

6:35 
1.3 

14:04      22:09 
1.0         1.6 

S    26 

1:16 
1.2 

6:32 
1.3 

13:26 
1.1 

20:49 
1.5 

w 

27 

1:21 
1.2 

6:26      13:22 
1.4         0.9 

20:57 
-1.7 

8    27 

6:19 
1.1 

12K)6 
1.3 

17:09    .     .    . 
1.0    ..     . 

S    27 

4:29 
L2 

11:31 
1.4 

17:12 
1.1 

23:89 
L6 

Th 

28 

3:55 
1.3 

9K)5      15:20 
1.3         0.9 

23:11 

1.8 

S    28 

1 

0:11 

1.8 

6:54 
0.9 

13:01      18:36 
1.5         0.8 

M   28 

6:15 
1.0 

12:34 
1.6 

18:34 
0.9 

1     1 

29 

6:34 
1.1 

12:06      17:20 
1.3         0.9 

M   29 

1:02 
2.0 

7:24 
0.7 

13:37       19:25 
1.8         0.6 

Tu  29 

0:40 
1.8 

6:49 
0.7 

13:12 
1.9 

19:18 
0.7 

N 

S  :30 

025 
2.0 

7:12      13:05 
0.8         1.5 

19:33 
0.7 

p 

W  30 

1:23 
2.0 

7:25 
0.5 

13:46 
2.1 

19:55 
0.5 

, 

S|31 

1:14 
2.2 

7:45      13:48 
0.6         1.7 

19:25 
0.6 

E 

Th 

31 

2:01 
2.1 

7:56 
0.8 

14:18 
2.3 

20:27 
0.4 

Thetid 
acompari0 
from  Mear 
below  mea 
(~)  sign  la 

68  are  placed  in  the  order  of  occ 
on  of  consecutive  heights  will  ii 
I  Low  Water  Springs,  whi<Jh  is 
n  sea  level.    To  find  the  depth  < 
before  the  height,  in  which  ca* 

urrence,  wi 
idicate  whel 
the  datum  o 
it  water,  ad( 
«  subtract  it 

th  their  times  on  the  first  line  and  heig 
ther  It  is  high  or  low  water.    The  heigh 
f  soundings  on  the  Admiralty  Charts  fo 
1  the  tabular  height  to  the  soundings 

titso 
te,iD 
rth 
give 

n  the  second  line  of  each  day; 

feet  and  tenths,  are  reckoned 

s  region,  and  which  is  1.0  foot 

Q  on  the  chart,  unless  a  minus 

The  til 
In  the  fore 
15:47  is  3:47 

ne  used  is  Colombo  Mean  Local  Civil,  for  th< 
noon  (a.  m,) ,  all  greater  are  in  the  afternoon 
p.  m. 

B  meridian  79<'  60"  E.;  O"  is  midnight,  12t>  is  n 
(p.  m.)  and  when  diminished  by  12  give  the  1 

oon;  all  hours  less  than  12  are 
times  after  noon;  for  instance, 

equator;  A 

7  moon;  }),  Ist  quar.;  O.  full  moon;  (£,  3d  < 
,  P,  moon  In  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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AFRIU 

MAY. 

JUKE. 

g 

Dayol- 

Time  an 

2:32 
2.2 

dHetffbtof  HlKhuud 
Low  Water. 

S 

Day of— 

.  Time  aad  HeUhi  of  Hlgb  and 
Low  Water. 

S 

Daj-of- 

Time  and  Heighc  of  High  and 
Low  W^ter. 

» 

W. 

F 

Mo. 
1 

W.  jMo. 

W.  Mo. 

8:27 
0.2 

14:49 
2.5 

20:67 
0.3 

S       1 

2:41 
2.0 

8:29 
0.2 

16:00 
2,5 

21:12 
0.4 

W     1 

3:84 
1.8 

9:10 
0.5 

15:37 
2.3 

1 

21:5.5  ' 

0.5  1 

S 

2 

3.-01 
2.2 

8:65 
0.1 

15:21 
2.5 

21:27 
0.4 

m;  2 

1 

3:11 
2.0 

9K)0 
0.3 

16:27 
2.4 

21:41 
0.6 

Th!   2 

4:08 
1.8 

9:40 
0.6 

16:01 
2.2 

22:20  , 

0.6  1 

s 

3 

3:29 
2.1 

9:25 
0.2 

15:50 
2.5 

21:55 
0.5 

Tu    3 

1 

3-43 
1.9 

9:28 
0.4 

15:65 
2.3 

22:09 
0.6 

F      3 

1 

4:41 
1.7 

10:09 
0.7 

16:30 
2.1 

22:50 

0.6  1 

Mi    4 

3:56 
2.0 

9:52 
0.2 

16:18 
2.3 

22:24 
0.6 

S 

\V 

4 

4:11 

1.8 

9:66 
0.5 

16:20 
2.2 

22:35 
0.6 

S  ,    4 

1 

6:11 
1.6 

10:43 
0.8 

17K)0 
2.0 

23:25  , 
0.7  1 

Tu    5 

4.23 
1.9 

10:20 
0.4 

16:46 
2.2 

22:53 
0.7 

Th 

5 

4:40 
1.7 

10:24 
0.6 

16:49 
2.1 

23:08 
0.7 

A 

8,   5 

6:52 
1.6 

11:21 
1.0 

17:35 
1.8 

!  !  *.  1 

s;w|  6 

4:48 
1.8 

10:46 
0.6 

17:15 
2.0 

23:22 
0,9 

F 

6 

5:10 
1.6 

10:55 
0.8 

17:19 
1.9 

23:40 
0.8 

c 

m'   6 

1 

0:06 
0.8 

6:41 
1.5 

12:11 
1.1 

18:24  1 

1.6  1 

C  Th'    7 

1 

5:08 
1.6 

11:15 
0.8 

17:46 

1.8 

23:57 
1.0 

C 

S 

7 

5:50 
1.5 

11:35 
1.0 

17:66 
1.7 

E 

Tul    7 

0:58 
0.8 

8.-00 
1.6 

13:32 

1.2 

19:3.-> 

1.5  1 

1  F|    8 

5:36 
1.4 

11:45 
1.0 

18:30 
1.6 

A 

s 

8 

0:27 
1.0 

7:11 
1.3 

12:84 
1.2 

19:02 
1.5 

wl    8 

2:10 
0.9 

9:37 
1.6 

16:01 
1.8 

21:27 
1.4  1 

S,    9 

0:55 
1.2 

6:55 
1.3 

12:55 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  e&ch  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  Is  1.0  foot 
helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus 
(— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Ck)lombo  Mean  Local  Civil,  for  the  meridian  79^^  50^  E.,  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12 
are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon ;  for 
instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar. ;  Q,  full  moon;  (^,  3d  quar. ;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator ;  A,  P,  moon  in  apogee  or  perigee. 
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Day  of— 

Time  and  Height  of  High  and 
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W.  Mo. 

1 

W     1 

6:22 
—1.0 

12:18 
7.3 

18:16 
2.6 

215.39 
6.  .5 

iThl    2 

6:00 
—0.5 

12:67 
7.1 

19:01 
2.7 

F      3 

0:16 
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0:35 
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19:nl 
3.0 

's'    4 

IHX) 
4.6 

7:10 
0.8 

14:18 
6.5 

20:45 
2.8 

a's      5 

1 

1:50 
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7:54 
1.6 

15.-00 
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C   M,   6 
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1      1 
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iTh!   9 

0:19 
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6.9 
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18:56 
6.0 

S    11 
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1:44 
—0.2 

8:29 
6.3 

14:10 
2.6 

19:44 
6.1 

S  ,12 

2:27 
-0.9 

9:13 
7.0 
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6.3 
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2.0 
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6.2 

Th!  16 

5:10 
—1.6 

12K)6 

8.1 

18.-07 
1.9 

23.36 
6.1 

P    F    17 

6:56 
-1.2 

12:50 
7.9 
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1.8 

S|18 

0:30 
5.7 

6:42 
-0.6 

13:87 
7.7 

19:52 
1.6 

S  .19 
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5.4 

7:37 
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201.51 
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E 
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|S  j26 

257 
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9:24 
7.0 
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17:13 
2.6 

22:45 
5.7 

Th 

30 

6K)0 
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11:65 
7.3 

17:64 
2.6 

23:21 
6.5 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  dach  day: 
a  comparison  of  consecutlye  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  3.7  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  toe  chart, 
unle.'V}  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Karachi  Mean  Local  Civil,  for  the  meridian  66^  68'  £.:  0^  is  midnight.  12^  is  noon;  all  hours  leas  than  12  are 
in  the  forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
16:47  is  3:47  p.  m. 

#,  new  moon:  ^,  1st  quar.;  0»  'ull  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N.  8,  moon  farthest  north  or  south  ol  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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,  P,  moon  in  apogee  or  perigee. 

cur 
adi< 
apF 
oiii 
ht, 
Civ 
lea 

oon 

renc 
mte 
)rox 
idtl 
iuM 
1  fo 
ften 

e,  wi 
whe 
mat 
le  dt 
hid 
rthe 
lOon 

3d 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Th 
ely  the  datum  of  soundings  on 
»pth  of  water,  add  the  tabular  h 
I  case  subtract  it. 
meridian  66°  58'  E.;  0^  is  midn 
(p.  m.)  and  when  diminished  b 

[^uar.;  £,  moon  on  the  equator; 

md 
eh 
th( 
eig 

igh 
yl2 

N, 

heights 
eights,  ii 
i  Admira 
ht  to  the 

t,  12h  is  n 
give  the 

S,  moon 

on  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

oon;  all  hours  less  than  12  are 
times  after  noon;  for  instance, 

farthest  north  or  south  of  the 
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r 

OCTOBER, 

th  And 

NOVEMBER. 

DECEMBER. 

,1 

s 

Dayol— 

Time  and  Hc^iAbt  of  Hl| 
Low  WAter. 

EWiyot— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater.              ; 

W.  Mo, 

W.  Mo. 

1 

W. 

Mo. 

7'T 

1:32 
6.1 

7:15 
2.8 

12-.69 
6.7 

19:87 
0.3 

c 

1 
Tu|    1 

8:25 
6.2 

9:47 

2.8 

15:08 
4.4 

21:40 
1.8 

Th 

1 

8:58 
6.4 

10:44 
L6 

16:45 
4.7 

22:40  ' 
2.2 

N 

S'    2 

1 

2:35 
6.9 

8:15 
8.3 

13:51 
6.2 

20:40 
0.7 

W     2 

1 

4:37 
6.2 

11:12 
2.2 

16:56 
4.7 

23:09 
1.7 

E 

F 

2 

6:00 
6.8 

11:48 
0.7 

18:15 
6.3 

M,    3 

1 

3:50 
5.6 

9:50 
3.4 

15:07 
4.8 

22:10 
1.0 

Th    3 

1 

6:45 
6.2 

12:17 
1.3 

18:25 
6.4 

P 

S 

3 

0:00 
2.4 

6:00 
6.8 

12:44 
0.0 

19:24 
6.0 

Tu    4 

6:15 
6.8 

11:34 
2.9 

16:55 
4.8 

23:37 
1.0 

"1' 

0:27 
1.6 

6:43 
6.5 

13:12 
0.5 

19:32 
5.2 

S 

4 

1:07 
2.6 

6:57 
6.5 

13:35 
-0.7 

20:20  ! 
6.7 

W     5 

6:26 
6.2 

12:44 
2.0 

18:80 
5.3 

.    .    . 

E 
P 

S      5 

1:29 
1.5 

7:33 
6.8 

13:59 
-0.4 

20:27 
7.0 

M 

5 

2:02 
2.3 

7:47 
6.6 

14:22 
—1.4 

21:10 
7.1 

Th    6 

0:48 
0.8 

7:24 
6.7 

13:38 
LO 

19:38 
6.2 

S 

6 

2:22 
1.8 

8:20 
7.2 

14:42 
—1.2 

21:17 
7.5 

Tu'   6 

1      ' 

2:53 
2.2 

8:34 
6.8 

15.-05 
— L8 

2L56 

F     7 

1:48 
0.5 

8:11 
7.0 

14:26 
0.2 

20:85 
7.0 

• 

M 

7 

3:09 
1.2 

9:01 
7.3 

15:24 
—1.8 

22:02 
7.9 

•  iWj    7 

3:41 
2.1 

9:20 

6.8 

15:47 
—1.9 

22-.39 

7.8 

P 

E 

S      8 

2:40 
0.3 

8:54 
7.5 

15:07 
-0.6 

21:26 
7.7 

Tu 

8 

8:64 
1.2 

9:42 
7.3 

16:05 
—1.8 

22:47 
8.1 

s 

Th 

8 

4:25 
2.1 

10:04 
6.7 

16:28 
—1.8 

23:20, 
7.8 

• 

S     9 

8:28 
0.1 

9:34 
7.8 

16:47 
—1.3 

22:11 
8.0 

W     9 

4:89 
1.5 

10:24 
7.1 

16:48 
—2.0 

28:31 
8.0 

F 

9 

6:11 
2.2 

10:47 
6.4 

17:07 
— L5 

M   10 

4:12 
0.2 

10:12 

7.8 

16:28 
—1.7 

22:57 
•    8.1 

Th  10 

1 

5:24 
1.8 

11:04 

6.8 

17:27 
—1.8 

.    .    . 

S 

10 

0:00 

7.7 

6:56 
2.2 

11:27 
6.0 

17:44 
—1.0 

Tu  11 

4:56 
0.5 

10:50 
7.6 

17:10 
—1.7 

28:42 
7.9 

S 

Fill 

0:14 
7.5 

6:10 
2.2 

11:45 
6.2 

18:09 
-1.0 

S 

11 

0:38 
7.5 

6:42 
2.4 

12:06 
6.5 

18:20 
-0.3 

W  12 

6:40 
1.1 

11:30 
7.1 

17:63 
— L4 

•    •    • 

S  ,12 

1 

1:00 
7.2 

7:00 
2.6 

12:26 
5.6 

18:60 
-0.3 

M|12 

1:18 
7.1 

7:32 
2.6 

12:50 
4.8 

19:00 
0.5 

Th  13 

0:31 
7.5 

6:26 
1.7 

12:10 
6.6 

18:38 
—0.9 

S    13 

1:50 
6.8 

8:00 
2.9 

13:16 
4.9 

19:36 
0.6 

|TU|13 

1:68 
6.8 

8:24 
2.6 

13:40 
4.8 

19:37 
1.4 

8 

F    14 

1:21 
6.9 

7:17 
2.4 

12:63 
6.9 

19:26 
—0.2 

M   14 

1 

2:41 
6.8 

9:07 
3.1 

14:18 
4.2 

20:20 
1.4 

W,14 

2:37 
6.4 

9:20 
2.5 

14:45 
3.9 

20:16 
1.2 

S    15 

2:17 
6.3 

8:19 
2.9 

13:42 
5.1 

20:21 
0.6 

3) 

Tu  15 

1 

8:34 
6.0 

10:21 
2.9 

15:44 

8.8 

21:40 
2.3 

I 

Thi  15 

3:19 
6.1 

10:20 
2.3 

16:05 
3.9 

21:22 
2.8 

D 

S    16 

3:22 
6.9 

9:38 
3.3 

14:50 
4.4 

21:30 
1.3 

W'l6 

4:39 

6.8 

11:32 
2.5 

17:23 
4.0 

22:57 
2.6 

E 

F 

16 

4:05 
6.7 

11.17 
1.8 

17:83 
4.0 

22:52 
3.3 

M   17 

4:37 
6.7 

11:02 
8.3 

16:31 
4.0 

22:44 
l.K 

A 

Th  17 

5:36 
5.6 

12:27 
2.1 

18:37 
4.3 

S 

17 

4:56 
5.6 

12:07 
1.3 

18:47 
4.4 

Tu  18 

6:48 

6.8 

12:17 
2.8 

18:02 
4.3 

23:58 
2.1 

K    F    18 

0:08 
2.7 

6:25 
5.8 

18:10 
1.4 

19:31 
4.9 

s 

18 

0:05 
3.4 

6:50 
6.6 

12:62 
0.8 

19:42 
5.1 

W  19 

6:49 
6.9 

13:13 
2.2 

19:08 

4.8 

S    19 

1:02 
2.7 

7:07 
5.9 

13:43 
0.7 

20:16 
5.5 

M 

19 

1:07 
3.4 

6:41 
5.6 

13:84 
0.1 

20r27 
6.0 

A 

Th  20 

1:00 
1.9 

7:33 
6.1 

13:53 
1.6 

20:02 
6.3 

j  S    20 

1:46 
2.5 

7:42 
6.0 

14:15 
0.1 

20:52 
6.1 

Tu  20 

1      , 

2:00 
3.0 

7:30 
5.9 

14:15 
-0.5 

21:06 
6.6 

F   21 

1:46 
1.7 

8:07 
6.2 

14:27 
1.0 

20:38 
5.9 

M'21 

2:31 
2.4 

8:17 
6.1 

14:46 
—0.4 

21:27 
6.7 

\V,21 

1 

2:47 
2.6 

8017 
6.0 

14:64 
— LO 

21:45 
7.1 

E 

S    22 

•2:27 
1.6 

8:37 
6.4 

14:56 
0.6 

21:14 
6.3 

,Tu  22 

1      1 

3:12 
2.1 

8:50 
6.3 

15:19 
—1.0 

22:01 
7.1 

:   Th  22 

1 

3:30 
2.4 

9.-00 
6.3 

15:32 
—1.5 

22.-24 

7.6 

S    23 

3:02 
1.6 

9:04 
6.5 

15:21 
0.0 

21:47 
6.6 

O 

W  23 

3:48 
2.0 

9:23 
6.5 

15:50 
— L3 

22:3« 
7.5 

N  '  F  1  23 

1 

4:14 
1.2 

9:46 
6.6 

16:12 
— L7 

23KM 
8.0 

o 

M   24 

3:35 
1.4 

9:30 
6.5 

15:47 
-0.4 

22:17 
7.0 

Th  24 

1 

4:27 
2.1 

9:58 
6.4 

16:25 
-1.6 

23:14 
7.6 

S  1  24 

5:00 
1.9 

10:28 
6.5 

16:50 
—1.7 

23:42 
8.1 

Tu  25 

4:08 
1.4 

9:55 
6.5 

16:15 
—0.7 

22:49 
7.1 

N 

F   25 

5:08 
2.1 

10:32 
6.3 

17:00 
— L4 

23:5:^ 
7.6 

;s,.. 

5:44 
1.8 

11:12 
6.3 

17:32 
—1.4 

W  26 

4:42 
1.6 

10:22 
6.5 

16:43 
—1.0 

23:22 
7.1 

S    26 

5:f>0 
2.2 

11:10 
6.1 

17:3.H 
—1.2 

'  M   26 

0:22 
8.0 

6:30 

1.7 

12:00 
6.1 

1)>:14 
— 0.^ 

Th  27 

5:17 
1.8 

10:49 
6.3 

17:16 
—1.0 

23:69 
7.2 

S   27 

0:35 
7.6 

6:34 
2.3 

11:55 
5.8 

—0.7 

I*  1  Tu  27 

1:04 

7.8 

7:14 
L5 

12:54 
5.7 

19:00 
0.0 

F    28 

5:52 
2.1 

11:22 
6.2 

17:50 
-0.8 

M   28 

1:20 
7.3 

7:23 
2.4 

12:47 
5.4 

19:07 
0.0 

iW  28 

1:47 
7.5 

8:10 
1.8 

13:65 
6.5 

19:54 
0.9 

N 

S    29 

0:40 
7.1 

6:30 
2.6 

12:00 
6.9 

18:30 
—0.5 

Tu'29 

1 

2:08 
7.0 

8:22 
2.3 

13:49 
5.0 

20:02 
O.h 

K|Th  29 

4. 

2:31 
7.1 

9K)7 
LO 

15:03 
5.2 

20:54 
l.s 

S   30 

1 

1:27 
6.7 

7:18 
2.8 

12:42 
6.5 

19:15 
0.1 

c 

\V'30 

1 

3:00 
6.7 

9:34 
2.0 

15:13 

4.S 

21:17 
l.G 

1  F  1  30 

8:20 
6.7 

10:10 
0.8 

16.-28 
5.0 

22:14 

M   31 

2:22 
6.4 

8:24 
3.0 

13:42 
4.9 

20:17 
0.7 

1 

|8j31 

1 

4:17 
6.3 

11:17 
0.4 

17:57 
6.S 

28:32 
3.1 

The  tid 
a  comparis 
from  Meat 
which  is  3. 
unless  a  m 

The  tin 
in  the  fore 
16:47  is  3:47 

#,  ne\^ 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  is  approximat 
7  feet  below  mean  sea  level.    To  find  the  dt 
Inus  (  — )  sign  is  before  the  height,  in  which 
ne  used  is  Karachi  Mean  Local  Civil,  for  th( 
noon  (a.  m.),  all  greater  are  in  the  afternooi 
p.  m. 

r  moon;  ])   1st  quar.;  O.  'ull  moon;  C,  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  It  Is  high  or  low  water.    The  heights.  Ii 
elv  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 

case  subtract  it. 
»  meridian  66°  58'  E.;  O''  is  midnight,  Tii*  is  i 

(p.  m.)  and  when  diminished  by  12  give  the 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  day; 
3  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  re^on.  and 
soundings  given  on  the  chart. 

loon;  all  hours  less  than  12  ait; 
times  after  noon;  for  Instance, 

farthest  north  or  south  of  the 
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JANUARY. 

" 

FEBRUARY. 

It  of  High  and 
'ater. 

MARCH.                              1 

Time  and  Height  of  High  and 
Low  Water. 

d 

I>Byof— 

Tlncujjiiid  Heiffhivif  Hlghaiid 
Low  Water. 

X 

Day of— 

Time  and  Heigl 

1 

Day of— 

i 

j  W.  'Mci. 

W. 

Mo. 

W. 

Mo. 

jF      1 

5:16 

12:24 
— L6 

19:26 
4.7 

o 

M 

1 

1.18       6:52 
L8        5.8 

18:35 
—1.9 

20:22 
5.1 

P 

Tu 

1 

1:05 
1.2 

6:52 
6.1 

18:19 
-L2 

19:49 
5.8 

N    g       2 

0:36 
2.3 

5.3 

13:06 
-2.0 

20:09 

4.7 

p 

Tu 

2 

2:06       7:42 
L4        5.4 

14:18 
—1.8 

20:58 
5.4 

O 

W 

2 

1:60 
0.6 

7:42 
6.2 

13:59 
— LO 

20:23 
6.5 

0  s    a 

1^ 
1.0 

6:55 
fi.4 

13:30 
—2,2 

20:45 
4.8 

W 

3 

2:62       8:88 
1.0        5.2 

14:59 
— L4 

21:35 
5.5 

E 

Th 

3 

2:34 
0.1 

8-.81 
6.1 

14:41 
0.7 

20:59 
5.6 

P   M     4 

2:15 

7A2 

6.3 

14:32 
—2.1 

21:25 
5.0 

Th 

4 

8:41       9:24 
0.8        4.8 

15:40 
-0.9 

22:14 
5.5 

F 

4 

8:14 
—0.1 

9:20 
4.9 

15:24 
—0.2 

21:35 
5.5 

Tu    5 

J     ; 

ZHM 

17 

S:S1 
5.0 

15: 1& 
— l.S 

22:^5 
5.2 

E 

F 

5 

4:29     10:15 
0.6        4.3 

16:2-2 
-0.2 

22:52 
6.3 

S 

5 

8:69 
-0.2 

10:09 
4.4 

16:02 
0.5 

22:10 
5.3 

W 

6 

8:59 
1.6 

9:22 
4.6 

15:58 
—1.2 

22:50 
5.2 

S 

6 

6:20     11:15 
0.6        3.7 

17:08 
0.7 

23:32 
5.0 

s 

6 

4:47 
-0.1 

11:02 
8.9 

16:40 
1.2 

22:47 
6.0 

Th 

7 

4:55 
1.5 

10:19 
4.1 

16:41 
—0.5 

28-.88 
5.1 

s 

7 

6.-21      12:28 
0.7        8.0 

17:51 
L5 

M 

7 

5:41 
0.1 

12:10 
3.2 

17:21 
1.9 

28:25 
4.6 

E 

F 

8 

6:58 
1.4 

11:22 
8.4 

17:30 
0.4 

.    .     . 

CC 

M 

8 

0:18       7:86 
4.7        0.7 

14:15 
2.6 

18:42 
2.3 

Tu 

8 

6:45 
0.4 

13:48 
2.8 

18:16 
2.4 

S      9 

0:19 
4.9 

7:06 
1.2 

12:46 
8.0 

18:28 
1.1 

Tu 

9 

1:01       8:59 
4.4         0.6 

17:00 
2.7 

19:45 
2.6 

d 

W 

9 

0:13 
4.2 

8:00 
0.6 

16:00 
2.8 

20:17 
2.7 

a 

s'lo 

1:06 
4.7 

8:24 
1.0 

14:88 
2.5 

19:30 
1.8 

W 

10 

2:04      10:20 
4.2         0.3 

18:26 
3.2 

22K)0 
2.8 

S 

Th 

10 

1:11 
3.7 

9:27 
0.6 

17:40 
8.2 

22:30 
2.8 

Im  11 

1:56 
4.5 

9:41 
0.6 

16:56 
2.6 

20:50 
2.2 

s 

Th 

11 

8:20      11:18 
8.9     —0.1 

19:05 
8.6 

28:30 

2.8 

F 

11 

2:50 
8.4 

10:87 
0.6 

18:20 
8.6 

28:48 
2.7 

Tu  12 

2:54 
4.5 

10:46 
0.0 

18:18 
3.1 

22:15 
2.4 

F 

12 

4.-28      12.00 
4.0     -0.8 

19:31 
8.9 

S 

12 

4:24 
8.4 

11:26 
0.4 

18:45 
8.9 

iw  13 

8:50 
4.5 

11:85 
-0.4 

19:07 
8.5 

28:25 
2.6 

S 

13 

0:24       5:23 
2.6         4.1 

12:32 
-0.5 

19:50 
4.1 

s 

13 

0:23 
2.4 

5:26 
8.6 

12:02 
0.2 

19:00 
4.1 

Th  14 

4:41 
4.5 

12:15 

-0.8 

19:46 
8.6 

s 

14 

1:00       6:11 
2.5         4.2 

18:00 
—0.6 

20:06 
4.2 

A 

M 

14 

0:47 
2.1 

6:10 
8.8 

12:30 
0.2 

19:16 
4.3 

s    F    15 

0:19 
2.6 

5:27 
4.5 

12:49 
—1.0 

20:11 
4.0 

M 

15 

129       6:48 
2.8         4.2 

13:25 
-0.6 

20:20 
4.4 

Tu 

15 

1:09 
L7 

6:44 
4.0 

12:54 
0.2 

19:28 
4.4 

S    16 

1:02 
2.5 

6:12 
4.6 

13:19 
-1.1 

20:35 
4.1 

A 

• 

Tu 

16 

1:55       7:20 
2.0        4.2 

13:47 
-0.5 

20:31 
4.5 

W 

16 

1:81 
L8 

7:15 
4.1 

13:22 
0.2 

19:44 
4.6 

.•'  S    17 

1 

1:36 
2.4 

6:49 
4.6 

13:44 
-1.0 

20:55 
4.0 

W 

17 

2:20       7:49 
1.7         4.2 

14:10 
-0.4 

20:47 
4.6 

f. 

Th 

17 

1:66 
0.9 

7:45 
4.2 

13:52 
0.2 

20.04 

4.8 

M   18 

2:10 
2.4 

7.-20 
4.6 

14:09 
—0.9 

21:10 
4.4 

Th 

18 

2:48       8:20 
L4         4.2 

14:35 
-0.3 

21:07 

4.8 

F 

18 

2:16 
0.5 

8:17 
4.8 

14:20 
0.4 

20:29 
4.9 

Tu  19 

2:41 
2.3 

7:51 
4.3 

14:82 
—0.7 

21:28 
4.4 

E 

F 

19 

8:11       8:58 
L2         4.1 

15:03 
0.0 

21:30 
4.9 

S 

19 

2:41 
0.2 

8:50 
4.8 

14:47 
0.6 

20:50 
4.9 

AiW  20 

1 

3:14 
2.1 

8:21 
4.1 

14:55 
—0.5 

21:50 
4.5 

S 

20 

8:40  .    9:30 
0.9         3.9 

15:28 
0.4 

21:51 
4.9 

s 

20 

8:11 
0.0 

9:24 
4.2 

15:15 
0.9 

21:17 
4.9 

Th  21 

8:46 
2.0 

8:52 
3.9 

15:19 
-0.3 

22:14 
4.6 

s 

21 

4:15      10:10 
0. 7         3. 6 

15:58 
0.8 

22:24 

4.8 

M 

21 

3:47 
-0.1 

10:05 
3.9 

15:44 
1.3 

21:46 
4.9 

:F    22 

4:16 
1.9 

9:31 
3.7 

15:48 
0.1 

22:36 
4.7 

M 

22 

4:58      10:51 
0.6         3.3 

16:28 
1.3 

22:54 
4.7 

Tu 

22 

4:28 
—0.1 

10:54 
3.6 

16:17 

1.8 

22:20 
4.7 

!e 

S    23 

4:54 
1.7 

10:14 
3.3 

16:13 
0.6 

23:03 
4.6 

Tu 

23 

6:46      11:54 
0.6         2.9 

17:01 

1.8 

23:35 
4.6 

W 

23 

6:16 
0.0 

11:54 
3.2 

16:59 
2.2 

22:59 
4.4 

S 

24 

6:41 
1.5 

11:08 
2.9 

16:41 
1.1 

23:36 
4.6 

D 

W 

24 

6:55      18r29 
0. 5         2. 7 

17:50 
2.4 

N 

Th 

24 

6:19 
0.2 

13:21 
3.0 

18:11 
2.5 

28:56 
4.1 

D  M 

25 

6:44 
1.2 

.  12:14 
2.5 

17:19 
1.6 

Th 

25 

0:30       8:21 
4.4         0.3 

15:59 

2.8 

20:00 
2.7 

i) 

F 

25 

7:38 
0.3 

15:15 
3.2 

20:25 
2.6 

Tu  26 

0:20 
4.6 

7:56 
0.9 

14:14 
2.5 

18:14 
2.2 

N 

F 

26 

1:53       9:44 
4. 2         0. 0 

17:24 
3.3 

22:09 
2.6 

S 

26 

1:35 
3.8 

9:as 
0.3 

16:34 
8.6 

22:09 
2.5 

W 

27 

1:16 
4.5 

9:12 
0.3 

16:45 
2.7 

20:14 
2.4 

S 

27 

3:31      10:51 
4.2     -0.5 

18:07 
3.9 

23:23 
2.4 

s 

27 

3:30 
8.8 

10:22 
0.1 

17:22 
4.1 

23:15 
1.9 

1 

Th 

28 

2:29 
4.5 

10:-20 
—0.3 

17:52 
3.1 

22:13 
2.6 

s 

28 

4:52      11:46 
4.5     -0.9 

18:41 
4.4 

M 

28 

4:57 
4.1 

11:21 
-0.1 

18:00 
4.5 

:  :  : 

1 

F 

29 

8:46 
4.7 

11:16 
—0.9 

18:35 
3.7 

23:30 
2.4 

M 

29 

0:17       6:58 
L8         4.9 

12:34 
—1.2 

19:15 
4.9 

Tu 

29 

0:05 
1.1 

5:59 
4.5 

12:11 
-0.2 

18:35 
4.9 

N 

S    30 

1 

4:56 
4.9 

12:05 
—1.5 

19:13 
4.3 

P 

W 

30 

0:50 
0.3 

6:51 

4.8 

13:01 
—0.2 

19:11 
5.2 

8    31 

1 

0:28 
2.2 

5:55 
5.2 

12:51 
— l.S 
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E.;  0»»  I 
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O 

Th 

31 
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APRIL. 

'hand 

MAY. 

.1 

JUNE. 

s 

Day of— 

Time  and  Height  of  Hi« 
Low  Water. 

1 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day of— 

Time  and  Heiffhtof  EUg 
Low  water. 

hand 

21:05 
4.4 

W. 

Mo. 

W. 

Mo. 

W.'Mo. 

F 

1 

2K» 
—0.6 

8:25 
5.0 

14:20 
0.3 

20:24 
5.5 

"^1 

1 

2:80 
-L8 

9:06 
4.5 

14:85 
L6 

20:26 
6.8 

W 

1 

8.-20 
-LO 

10:15 
4.2 

16:46 
2.5 

8 

2 

2:51 
-0.9 

9:12 
4.7 

14:59 
0.7 

21:00 
5.4 

M 

2 

3:09 
-L2 

9:51 
4.8 

15:14 
L9 

21H)0 
5.0 

Th 

2 

3:58 
-0.7 

10:50 
4.1 

16:84 
2.5 

21:39 
3.8 

s 

3 

3:34 
-0.9 

lOKW 
4.8 

15:85 
L2 

21:35 
6.2 

S 

Tu 

3 

8:49 
—0.9 

10:86 
4.0 

15:66 
2.2 

21:84 
4.6 

F 

3 

4:25 
—0.3 

11.-29 
4.0 

1739 
2.5 

22:16 
3.4 

IM 

4 

4:19 
-0.7 

10:61 
3.9 

16:15 
1.7 

22:10 

4.8 

W 

4 

4:29 
-0.5 

11:24 
8.8 

16:48 
2.4 

22:06 
4.1 

S 

4 

4:58 
0.2 

12:09 
4.0 

18:34 
•2.5 

23:07  1 
2.9  1 

iTu 

5 

5:05 
—0.8 

11:50 
3.4 

16:58 
2.2 

22:45 
4.3 

Th 

5 

6:11 
0.0 

12:20 
8.5 

17:46 
2.6 

22:40 
3.5 

A 

§ 

5 

5:85 

a6 

12:60 
4.0 

19:44 
2.4 

:  :  :l 

S'W 

6 

5:57 
0.1 

13:10 
3.2 

17:56 
2.5 

28:22 

3.8 

F 

6 

5:55 
0.6 

13:25 
8.6 

19:14 
2.6 

•23:24 
3.0 

c 

M 

6 

0:25 
2.6 

633 
1.1 

13:80 
4.1 

20:45, 

2.1  ! 

'C  Th 

1 

7 

6:58 
0.6 

15:36 
3,1 

19:50 
2.8 

C 

8 

7 

6:49 
0.9 

14:87 
8.6 

21:06 
2.6 

E 

Tu 

7 

2:12 
2.4 

7:31 
L5 

14:12 
4.1 

21:34 

L5| 

F 

8 

0:18 
3.3 

8:15 
0.9 

17:02 
8.4 

22:40 
2.7 

A 

8 

8 

1:19 
2.7 

7:64 
L8 

15:89 
8.6 

22^21 
2.2 

W 

8 

8:61 
2.6 

8:47 
1.9 

15K» 
4.2 

22:18 
LO, 

's 

9 

2:29 
2.9 

9:80 

1.1 

17:89 
3.6 

28:85 
2.5 

M     9 

1 

3:25 
2.5 

9:10 
1.6 

16:12 
3.8 

22:58 
L7 

Th 

9 

4:60 
2.6 

10:07 
2.1 

16:68 
4.6 

22:58' 
0.3, 

|8 

10 

4:15 
2.8 

10:30 

1.1 

17:63 
3.8 

23:58 
2.1 

TuilO 

4:42 
2.6 

10:16 
L6 

16:41 
4.0 

23:21 
1.2 

F 

10 

5:40 
2.8 

11:04 
2,2 

16:47 
4.8 

28:35 
-0.4! 

AM 

1 

11 

5:17 
3.1 

11:10 
1.1 

18:01 
3.9 

£ 

will 

1 

5:29 
3.0 

11:00 
L6 

17:06 
4.2 

28:45 
0.6 

8 

11 

6:24 
3.5 

11:58 
2.8 

17:80 
5.0 

:  :  : 

!tu 

12 

0:15 
1.6 

5:57 
3.3 

11:51 
1.0 

18:16 
4.2 

Th  12 

6:10 
3.4 

11:40 
1.7 

17:87 
4.5 

.    .     . 

S 

12 

0:16 
— LO 

7:05 
4.0 

12:40 
2.3 

18:13 
5.2 

W 

13 

0:36 
1.1 

6:30 
3.7 

12:26 
0.9 

18:34 
4.4 

F 

13 

0:16 
0.0 

6:46 
3.8 

12:19 
L7 

18:12 

4.8 

M 

13 

0:58 
— L5 

7:46 
4.2 

13:25 
2.3 

18:56, 
5.3  1 

E 

Th 

14 

0:65 
0.6 

7.-02 
4.0 

12:55 
0.9 

18:69 
4.6 

8 

14 

0:49 
—0.6 

7:22 
4.1 

12:66 

L7 

18:44 
6.0 

U 

Tu 

14 

1:89 
—1.8 

8:28 
4.5 

1401 
2.2 

19:41 
5.3 

F 

15 

1:19 
0.2 

7.84 
4.2 

13:28 
0.9 

19:25 

4.8 

• 

S 

15 

1:28 
—1.0 

7:68 
4.4 

18:86 
L7 

19:18 
5.1 

W 

15 

2:22 
-1.9 

9:10 
4.7 

14:56 
2.2 

2038  ! 
5.2 

•    S 

16 

1:47 
-0.8 

8.-09 
4.4 

13:55 
1.0 

19:50 
5.0 

M 

16 

1:59 
— L8 

8:40 
4.5 

14:16 
L8 

19:62 
5.1 

Th 

16 

— L8 

9:63 
4.7 

16:46 
2.1 

21:19 
4.9  , 

s 

17 

2:21 
-0.7 

8:45 
4.4 

14:28 
L2 

20:16 
6.1 

Tu  17 

2:88 
-L5 

9:22 
4.5 

14:59 
2.0 

20:30 
5.1 

P 

F 

17 

8:52 
—1.4 

10:86 
4.8 

16:40 
2.1 

22:14 
4.3 

M|18 

2:55 
-0.9 

955 
4.4 

15:06 
L6 

20:46 
6.0 

N 

W   18 

8:19 
-1.6 

10:09 
4.5 

15:45 
2.2 

21:11 
4.9 

8 

18 

4:40 
—0.9 

11:23 
4.8 

17:86 
L9 

23:19 
3.8 

Tu  19 

3:85 
—0.9 

10:11 
4.2 

15:89 
L9 

21:28 
4.9 

Th 

19 

4K)2 
-L2 

10:58 
4.6 

16:38 
2.3 

22:00 
4.6 

S19 

5:81 
—0.8 

12:11 

4.8 

18:87 
L7 

*.;■.! 

W   20 

4:15 
-0.8 

11:00 
4.0 

1631 
2.2 

22:04 
4.6 

F 

20 

4:51 
-0.8 

11:50 
4.4 

17:41 
2.4 

28:00 
4.0 

1 

m'20 

0:86 
8.2 

6:40 
0.4 

IZtOO 
4.7 

19:46  1 
L3 

N  Th 

21 

5:05 
—0.5 

11:58 
3.8 

17.16 
2.4 

22:50 
4.2 

8 

21 

5:47 
-0.2 

12:47 
4.8 

18:48 
2.2 

.    .    . 

Tu  21 

1 

2:06 
2.9 

7:49 
1.1 

18:54 
4.6 

20:57  I 
0.9 

F 

22 

6K)4 
—0.1 

13:10 
3.6 

18:44 
2.5 

23:58 
3.7 

1> 

8 

22 

0:18 
8.4 

6:62 
0.4 

13:50 
4.3 

20:19 

L8 

W  22 

3:46 
2.7 

9:01 
1.7 

14:52 

4.7 

22K>4 
0.3 

1> 

S 

23 

7:17 
0.3 

14:32 
3.7 

20:28 
2.4 

P 

M 

28 

2:02 
8.0 

8:10 
0.9 

14:48 
4.4 

21:29 
1.2 

Th  23 

5:11 
2.9 

10:18 
2.2 

15:50 
4.7 

2S«1 
—0.3 

S    24 

1:46 
8.3 

8:40 
0.6 

15:43 
3.9 

21:65 
1.9 

£ 

Tu 

24 

8:48 
8.1 

9:81 
L8 

16:44 
4.5 

22:29 
0.6 

F   24 

6:14 
3.8 

11:16 
2.4 

16:44 
4.9 

28:50 
-0.8 

M   25 

3:38 
3.3 

9:54 
0.8 

16:36 
4.8 

22:58 
LI 

W 

25 

6.O0 
8.8 

10-^ 
L6 

16:32 
4.7 

'28:21 
—0.1 

8 

25 

7:01 
8.6 

12:06 
2.6 

17:34 
5.0 

1 

PjTu 

26 

4:68 
3.6 

11:01 
0.8 

17:19 
4.5 

23:42 
0.4 

Th 

26 

6K)2 
8.7 

11:28 
L8 

17:18 
5.0 

S 

26 

0:83 
— L2 

7:41 
8.8 

12:55 
2.5 

18:19 
5.0  , 

£ 

W 

27 

5:58 
4.2 

11:52 
0.8 

17:68 
4.9 

F 

27 

0:09 
-0.7 

6:65 
8.9 

12:15 
1.9 

18K)0 
6.1 

8 

o 

M 

27 

1:10 
— L4 

8:16 

4.0 

13:38 
2.5 

19:00 
5.0 

Th 

28 

0:26 
-0.3 

6:48 
4.5 

12:36 
0.9 

18:38 
5.2 

8 

28 

0:51 
-L2 

7:40 
4.1 

12:59 
2.1 

18:41 

5.2 

Tu 

28 

1:45 
— L4 

8:49 
4.0 

14:16 
2.5 

19:37 

4.8 

F 

29 

1:09 
-0.8 

7:86 
4.6 

13:19 
1.1 

19:15 
6.4 

o 

S 

29 

1:80 
-L5 

8:21 
4.2 

18:40 
2.2 

19:19 
5.2 

W 

29 

2:19 
— L2 

9:20 
4.2 

14:57 
2.5 

20:15 
4.6 

o 

S 

30 

1:50 
-1.2 

8:22 
4.6 

13:56 
1.3 

19:50 
5.4 

s 

M 
Tu 

30 
31 

2:09 
— L6 

2:45 
— L4 

9:08 
4.3 

9:40 
4.2 

14:20 
2.8 

15:02 
2.4 

19:55 
5.0 

20:31 
4.7 

Th 

30 

2:49 
—0.9 

9:80 
4.1 

16:87 
2.5 

20:45 
4.2 

1 

hday; 
koned 
a,  and 
chart, 

are  In 
tance. 

of  the 

The  tie 
a  comparis 
from  Mean 
which  is  2 
unless  am 

The  til 
the  foreno 
15:47  is  3:47 

#,  nev 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  < 
ion  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.   The  heights,  ii 
Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiral 
5  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the 
inus  ( - )  sign  is  before  the  height,  in  which  case  subtract  it. 

ne  used  is  Aden  Mean  Local  avil  for  the  meridian  44^  59"  E.;  Oi>  is  midnight,  12i>  is  noo 
on  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the 
'p.  m. 

T  moon-  ^,  Ist  quar.;  O.  f^l  moon;  C.  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon 
,  P,  moon  in  apogee  or  perigee. 
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of- 

JU 
Time  an 

3.-29 

— o:6 

LY. 

d  Height  of  High  and 
Low  Water. 

AUGUST. 

Time  and  Height  of  High  and 
Lowwater. 

SEPTEMBER. 

'hand 

s 

Day 

^ 

Day  of— 

S 

Day of— 

Time  and  Height  of  Hig 
LowWater. 

W.JMo. 

W.  Mo. 

W. 

Mo. 

F 

1 

10:30 
4.4 

16:13 
2.4 

21:10 
8.7 

£ 

M 

1 

8:44 
0.3 

10:81 

4.7 

16:44 
1.6 

22:07 
3.3 

Th 

1 

4:06 
1.4 

10:84 
4.6 

17:28 
0.6 

28:24 
8.0 

S 

2 

3:55 
—0.3 

11.00 
4.4 

16:57 
2.3 

21:41 
3.4 

i^ 

2 

4K)9 
0.7 

10:63 
4.6 

17:25 
1.4 

22:60 
3.0 

Fl    2 

4:86 
L9 

11:10 
4.6 

18:24 
0.6 

Ag|3 

4:19 
0.1 

11:27 
4.4 

17:45 
2.2 

22:24 
3.0 

W 

3 

459 
1.1 

11:21 
4.6 

18:18 
1.2 

28:44 
2.6 

c 

S  i    3 

0:41 
2.7 

6:16 
2.8 
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2.1 

7:52 
6.1 

14:48 
—1.8 

21:40 

4.8 

Tu 

25 

1:34 
1.2 

7:26 

4.8 

14:01 
-0.5 

20:31 
4.3 

N 

F 

25 

2:30 
2.1 

7:59 
5.0 

14:56 
—1.5 

21:50 
4.4 

s 

25 

8:13 
2.0 

8:36 
4.9 

15:28 
-1.6 

22:21 

4.y 

W 

26 

2:04 
1.3 

7:50 
4.9 

14:84 
-0.7 

21:a5 
4.2 

8 

26 

3:14 
2.2 

8:37 
4.8 

15:35 
—1.8 

22:36 
4.4 

u 

26 

4:05 
1.9 

9:25 
4.5 

16:08 
— LO 

23:m 
4.9 

Th 

27 

2:39 
1.5 

8:23 
4.9 

15:08 
—0.7 

21:45 

4.1 

S 

27 

4:(M 
2.3 

9:18 
4.5 

16:17 
—0.9 

23:25 
4.4 

P 

Tu 

27 

5:02 
1.8 

10:17 
3.9 

16:50 
—0.3 

23:50  1 
4.8 

F 

28 

3:14 
1.8 

8:55 
4.8 

15:47 
-0.6 

22:31 
3.9 

M 

28 

6:07 
2.4 

10:07 
4.0 

17KM 
—0.4 

W 

28 

6:07 
1.6 

11:28 
8.4 

17:38 
0.4 

N 

S 

29 

3:54 
2.1 

9:31 
4.5 

16:31 
-0.3 

23:26 
3.7 

Tu 

29 

0:18 
4.3 

6:25 
2.3 

11:13 
3.4 

17:69 
0.2 

E 

(C 

Th 

29 

0:35 
4.8 

7:17 
1.8 

12:48 
2.9 

18:40  : 
1.2 

s 

30 

4:46 
2.4 

10:15 
4.2 

17:24 
0.0 

c 

W 

30 

1:15 
4.3 

7:52 
2.0 

12:50 
2.9 

19:06 
0.9 

F 

30 

1:25 
4.6 

8:37 
1.0 

14:40 
2.7 

19:45 
2.0 

M 

31 

0:46 
3.5 

6:15 
2.5 

11:07 
3.8 

18:25 
0.4 

S 

31 

2:20 
4.6 

9:63 
0.4 

16:41 
2.8 

... 

a 
fr 
w 

UI 
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1 

JANUARY. 

FEBRUARY. 

" 

MARCH. 

il 

!  S 

8 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

Day of— 

Time  and  Height  of  HlK:b  Jinrl 
Low  WattT. 

5 

Day of— 
W.  Mo. 

Time  ami  Height  of  High  tind 
Ui^v  Water, 

W.  Mo. 

W. 

Mo. 

F 

1 

5:40      11:67      1814 
1.0        4.2        0.7 

.    .    . 

o 

M 

1 

1:22 
4.3 

7:82 
0.7 

13:47 
4.5 

19:56 
0.4 

p 

Tu     1 

1:14 
4.4 

7:28 
0.5 

13:89 
4.7 

19:46 
0.2 

N 

S 

2 

0:35       6:40      12:56 
4.2         0.8         4.4 

19KJ7 
0.5 

p 

Tu 

2 

2:12 
4.7 

8:23 
0.3 

14:36 

4.8 

•20:42 
0.1 

C 

W|    2 

2:00 
5.0 

8:12 
0.0 

14:22 
5.1 

20:27 
—0.1 

C 

s 

3 

1:27       7:31      13:47 
4.4         0.6         4.5 

19:57 
0.4 

W 

3 

2:57 
5.0 

9:10 
0.1 

15:20 
5.0 

21:25 
-0.1 

E 

Th|   3 

1 

2:40 
6.8 

8:61 
—0.2 

15:02 
5.3 

21:05 
—0.3 

!p  M 

4 

2:17       8:24      14:38 
4.6         0.5         4.6 

20:44 
0.3 

Th 

4 

3:42 
5.2 

9:52 
0.0 

16:02 
5.0 

22:07 
—0.1 

F|   4 

1 

8:19 
5.5 

9:29 
—0.8 

15:89 
5.3 

21:42 
—0.3 

JTu 

5 

3:04       9:16      15.-27 
4.8        0.4         4.7 

21:32 
0.2 

£ 

F 

5 

4:23 
6.2 

10:34 
0.0 

16:45 
6.0 

22:47 
0.0 

s;  5 

3:56 
6.5 

10:05 
-0.3 

16:15 
5.2 

22:18 
-0.2 

■w 

6 

3:52      lOKM      16:15 
4.8         0.4         4.6 

22:20 
0.3 

S 

6 

6:02 
5.1 

11:14 
0.1 

17:27 

4.8 

23:28 
0.2 

s;  6 

4:82 
5.8 

10:40 
0.0 

16:53 
5.0 

22:53 
0.1 

Th 

7 

4:40     10:51      17:08 
4.8         0.4         4.6 

23:10 
0.4 

s 

7 

6:44 

4.8 

11:55 
0.5 

18:10 
4.5 

M 

7 

5:09 
4.9 

11:16 
0.3 

17:82 
4.6 

28:81 
0.6 

E     F 

8 

6:30      11:42      17:57 
4.7         0.5         4.4 

.    .    . 

c 

M 

8 

0:10 
0.6 

6:28 
4.5 

12:39 
0.8 

18:57 
4.1 

Tu 

8 

5:48 
4.4 

11:56 
0.8 

18:12 
4.0 

:  :  : 

C,S 

9 

0:00       6:20      12:33 
0.5         4.5         0.7 

18:50 
4.3 

Tu 

9  I        0:55 
1.0 

7:15 
4.0 

13:30 
1.2 

19:58 
3.7 

c 

W 

9 

0:12 
1.1 

6:82 
3.9 

12:38 
1.3 

19:02 
8.6 

!  S 

10 

0:60       7:11      13:27 
0.8         4.4         0.9 

19:46 
4.0 

WlOi         1:52 

1                  1.5 

8:16 
3.6 

14.36 
1.6 

21:0<i 
3.4 

s 

Th  10 

1:04 
1.6 

7:28 
3.4 

13:40 
1.8 

20:18 
8.1 

!  ^ 

11 

1:44        8:06      14:26 
1.0         4.1         1.1 

20:48 
3.8 

S 

Th'll 

8:07 
1.8 

9:33 
3.3 

16:11 
1.8 

22:37 
3.2 

F    11 

2:24 
2.0 

9:05 
3.0 

15:49 
2.1 

22:20 
3.0 

Tu 

12 

2:46       9:07      15:88 
1.3         3.9         1.3 

21:55 
3.7 

F    12 

4:57 
1.9 

11:05 
3.8 

17:46 
1.7 

8 

12 

5:00 
2.1 

11:00 
8.1 

17:45 

1.8 

23:.t0 
3.2 

W 

13 

8:55      10:12      16:44 
1.4         3.8         1.3 

23:08 
3.7 

S 

13 

0:02 
8.4 

6:22 
1.7 

12:20 
3.5 

18:50 
1.4 

S 

13 

6:19 
1.7 

12:14 
3.4 

18:40 
1.4 

Th 

14 

5:09      11:18      17:50 
1.5         3.8         1.3 

§ 

'' 

1:00 
3.6 

7:16 
1.4 

13:15 
3.8 

19:32 
1.1 

AM 

14 

0:43 
8.7 

1.3 

13:00 
3.9 

19:15 
1.1 

s    F 

15 

0:06        6:16      12.'21 
8.7         1.4         3.8 

18:46- 
1.2 

M   15 

1:44 
3.9 

7:5.5 
1.1 

13:56 
4.1 

20:07 
0.9 

Tn  15 

1:20 
4.1 

7:33 
1.0 

13:36 
4.2 

19:42 
0.8 

S 

16 

1:02       7:10      13:16 
'  3.9         1.3        4.0 

19:32 
1.0 

A 

• 

Tu|16 

2:17 
4.2 

8:25 
0.9 

14:29 
4.3 

20:33 
0.7 

,wll6 

1:49 
4.4 

7:58 
0.7 

14:04 
4.5 

20:05 
0.5 

•'  S    17 

1:48       7:57      14:02 
4.0         1.1         4.1 

20:12 
0.9 

'W   17 

2:46 
4.4 

8:51 
0.7 

14:.=>7 
4.4 

20:5K 
0.5 

•  .Thl7 

2:15 
4.7 

8:20 
0.4 

14:28 
4.7 

20:26 
0.3 

M 

18 

2:2V        8:34      14:40 
4.1         1.0         4.1 

20:44 
0.8 

Th  18  1       3:12 
4.6 

9:17 
0.5 

15:23 
4.4 

21:22 
0.4 

!  F    18 
1 

2:40 
4.8 

8:42 
0.2 

14:52 
4.8 

20:50 
0.2 

Tu 

19 

3:02       9:09      15:14 
4.2         0.9         4.2 

21:15 
0.8 

E 

F  ,  19  1        8:37 

9:40 
0.4 

15:48 
4.6 

21:48 
0.3 

8  Il9 

! 

3:04 
5.0 

9:06 
0.1 

15:16 
4.9 

21:14 
0.1 

A   \v 

20 

3:34       9:39      15:46 
4.3         0.9         4.2 

21:46 
0.7 

S    20 

4:02 
4.8 

10:07 
0.3 

16:15 
4.6 

22:14 
0.2 

Is 

20 

8:28 
5.0 

9.32 
0.0 

15:43 
4.9 

21:40 
0.1 

Th 

21 

4:04      10:09      16:16 
4.3         0.8         4.2 

22:1.'> 
0.7 

S   21 

4:-29 

4.8 

10:85 
0.3 

16:45 
4.6 

22:45 
0.3 

i" 

21 

8:55 
5.0 

10:00 
0.1 

16:11 

4.8 

22:11 
0.2 

F 

22 

4:33      10:40      16:48 
4.4         0.7         4.2 

22:47 
0.7 

'  M  22 

1 

5:00 

4.7 

11:07 
0.4 

17:17 
4.4 

23:17 
0.5 

,f« 

22 

4:25 

4.8 

10:32 
0.8 

16:44 
4.5 

■22:46 
■    0.4 

E    S 

23 

5:05      11:12      17:22 
4. 4         0. 7         4.2 

23:20 
0.7 

Tu,  23 

1       1 

5:84 
4.5 

11:42 
0.6 

17:54 

4.2 

23:57 
0.7 

W   23 

5:00 
4.5 

11:10 
0.6 

17:21 
4.2 

23:27 
0.8 

S 

24 

5:40      11:48      18:00 
4.4         0.7         4.1 

^   W ,  24 

1 

6:15 
4.2 

12:26 
0.8 

18:40 
3.9 

Th  24 

5:42 
4.1 

11:54 
0.9 

18:07 
3.8 

D   M 

25 

0:00       6:17      12:27 
0.8         4.3         0.8 

18:41 
4.0 

Th'  25 !       0:-J6 

i       ,        1-1 

7:07 
3.8 

13:22 
1.2 

19:43 
3.5 

F 

25 

0:18 
1.3 

6:89 
3.6 

12:52 
1.4 

19:20 
3.4 

Tu 

26 

0:40       7:02      13:15 
0.9         4.1         1.0 

19:32 
3.8 

X 

F    26         1:53 

8:22 
3.5 

14:41 

1.5 

21:18 
3.3 

8 

26 

1:32 
1.6 

8:08 
8.3 

14:24 
1.7 

21:12 
3.2 

W 

27 

1:32        7:55      14:10 
1.1         3.9         1.1 

20:34 
3.6 

8  1  27          3:31 
1         1           1- 7 

10:05 
3.4 

16:32 
1.6 

23:01 
3.5 

§ 

27 

3:37 

1.8 

10:10 
3.8 

16:34 
1.6 

22:58 
3.6 

Th 

28 

_  2:85       9:04      15:20 
•    1.3         3.7         1.3 

21:50 
3.5 

'  S    28 

5:20 
1.5 

11:38 
3.7 

18.-00 
1.2 

M 

28 

5:24 
1.4 

11:88 
3.8 

17:M 
1.1 

'       F    29 

3:55      10:23      16:48 
1.5         3.7         1.3 

23:12 
3.7 

M 

29 

0:18 
4.0 

6:36 
1.0 

12:46 
4.2 

19:00 
0.7 

p;tu 

29 

0:05 
4.1 

6:24 
0.8 

12:85 
4.4 

18:43 
0.6 

N    8  ,  30 

6:19      11:40      18:00 
1.3         8.9         1.1 

E 

W 

30 

0:55 
4.7 

7:10 
0.3 

13:21 
4.9 

19:25 
0.1 

S  I  31 

1 

0:24        6:32      12:48 
4.0         1.0         4.2 

19:01 
0.7 

mes  on  the  flrs 
ilgh  or  low  wal 
itum  of  sound! 
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31 
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APRIL. 

MAY. 

1 

JUNE.                                1 

i 

a 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

Tlmean< 

2:24 
5.2 

IHeigli 
Low  W 

Lt  of  High  and 
ater. 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

1 

W.  Mo. 

W. 

Mo. 

F 

2:14 
6.5 

8:24 
-0.3 

14:35      20:87 
5.4      -0.2 

S 

1 

8:80 
—0.1 

14:46 
6.1 

20:47 
0.0 

^ 

W 

1 

8:18 
4.4 

9:21 
0.6 

15:40 
4.4 

21:47 
0.9 

,s 

2 

2:52 
5.5 

9:00 
-0.3 

15:10      21:14 
5.4      -0.1 

M     2 

8:00 
5.0 

9K)4 
0.0 

15:20 
4.9 

21:21 
0.3 

Th,    2 

1 

8:59 
4.1 

10:00 
0.8 

1630 
4.1 

2237 

Lll 

§ 

3 

8:27 
5.4 

9:82 
0.0 

15:46      21:47 
5.2         0.1 

S 

Tu    3 

3:85 

4.8 

9:39 
0.3 

15:55 
4.6 

21:58 
0.6 

f'    3 

4:88 
8.9 

10:40 
LI 

17KB 
8.9 

23:10  ' 
L8 

1M|   4 

4:02 
5.1 

10:06 
0.1 

16:20      22:22 
4.9         0.3 

W     4 

4:11 
4.8 

10:16 
0.7 

16:32 
4.3 

22:86 
LO 

:  8  i  4       Te 

1135 
L8 

17:60 
3.7 

|Tu    5 

4:86 
4.7 

10:41 
0.6 

16:57      22:58 
4.4         0.7 

Th    5 

4:50 
4.0 

10:64 
LI 

17:12 
8.8 

23:17 
L8 

A '  s       5          0.-00 
1                          1.5 

6:21 
8.4 

12:17 
L5 

18:47 
3.5 

s'w     6 

1 

5:14 
4.2 

11:18 
0.9 

17:86      23:40 
3.9         L2 

F     6 

5:35 
8.5 

11:89 
1.5 

18K>4 
3.4 

C  j  M      6         1:00 
1        1                   1.6 

7:28 
3.3 

18:17 
1.6 

19:46 

3.5  1 

(tixh    7 

5:55 
8.7 

12:02 
1.4 

18.'25    .    .     . 
8.4    ..    , 

C 

S      7 

0:11 
L7 

6:41 
3.2 

12:43 
L8 

19:20 
3.2 

E    Tu     7          2:06 

1                  1.6 

8:80 
8.4 

1431 
L6 

20:45' 
3.6 

F 

8 

0:27 
1.7 

6:57 
8.2 

13K>4      19:48 
L9         3.0 

A 

S      8 

1:40 
2.0 

8:15 
3.0 

14:16 
2.0 

20:51 
3.2 

W      8          8:06 

1          '            l.o 

9:80 
8.5 

16:20 
1.6 

21:40  ! 
8.7  1 

S 

9 

2:02 
2.1 

8:50 
2.9 

15:21      21:51 
2.2         8.0 

M|    9 

8:30 
L9 

9:48 
8.1 

15:54 
L9 

22:07 
3.4 

Th!    9          4:00 

1           1.8 

1034 
8.7 

16:15 
1.3 

22:S3 
3.9 

A 

8   10 

4:88 
2.0 

10:40 
3.1 

17:40      23:14 
L9         3.3 

Tu  10 

4:89 
L6 

10:50 
3.4 

16:52 
L6 

22:58 
3.7 

F    10 

4:50 
1.1 

11:12 
8.9 

V7M 
1.1 
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Low  Water  Springs,  which  is  approximate 
i  feet  below  mean  sea  level.    To.  find  the  d< 
mus  (— )  sign  is  before  the  height,  in  which 
Qe  used  is  Cape  Town  Mean  Local  Civil  for 
>renoon  (a.  m. ) ,  all  greater  are  in  the  af  temoo 
p.m. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
sly  the  datum  of  soundings  on  the  Admini 
jpth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

the  meridian  IBP  25'  E.;  0^  is  midnight.  12»' 
n  (p.  m. )  and  when  diminished  by  12  give  the 

m  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

is  noon:  all  hours  less  than  12 
'times  after  noon;  for  instance,  | 

#,  new 
equator:  A 

moon;  }) 
,  P,  moon 

,  1st  quar.;  Q,  full  moon;   ([,  8d 
in  apogee  or  perigee. 

quar.;,E, 

moon  on  the  equator;  N,  S,  moor 

farthest  north  or  south  of  the  1 
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OCTOBER. 

It  of  High  and 
^ater. 

^ 

NOVEMBER. 

Time  and  Height  of  High  and 
Low  Water. 

DECEMBER. 

i 

t  of  High  and  1 
ater.                i 

8 

Day  of— 

Time  and  Heigl 
LowA\ 

Day  of— 

S 

Day  of— 
W.  Mo. 

Time  and  Heigb 
LowW 

w.|mo. 

W. 

MO. 

S 

1 

6:56 
4.3 

11K)3 
0.7 

17:15 
4.1 

28:27 

0.8 

C  Tu 

1 

0:16 
1.4 

6:46 
3.6 

13:00 
1.5 

19:30 
3.3 

Th 

1 

1:34 
L8 

8.K>4 
3.8 

14:28 
L3 

20:51 
8.7 

I 

s 

2 

6:40 
8.9 

11:50 
1.1 

18:06 
3.7 

W 

2 

1.46 
1.7 

8:21 
3.4 

14:61 
L7 

21:20 
3.4 

E 

F'   2 

2:60 
L8 

9:16 
4.0 

15:42 
LI 

22:00 

3.9 

M 

3 

0:20 
1.3 

6:39 
3.5 

12:55 
1.5 

19:28 
3.3 

Th    3 

8:28 
1.6 

9:53 
3.7 

16:22 
L8 

22:40 

3.8 

P 

S  i    3 

4:00 
LI 

10:18 
4.2 

16:43 
0.9 

23.00- 
4.1  1 

Tu 

4 

1:40 
1.7 

8:18 
3.2 

14:40 
1.8 

21:24 
3.2 

E\  F 

4 

4:47 
1.2 

11:00 
4.2 

17:28 
0.8 

23:40 
4.2 

S 

4 

6K)0 
0.9 

11:16 
4.4 

17:37 
0.7 

23:54! 
4.4 

W 

6 

8:43 
1.8 

10:16 
3.4 

16:45 
1.6 

23:03 
3.6 

P    S 

1 

5 

6:40 
0.7 

11:52 
4.6 

18:11 
0.4 

M 

5 

5:55 
0.9 

12K)7 
4.6 

1825 
0.5 

Th    6 

5:18 
1.3 

11:32 
4.0 

17:55 
1.0 

!  Si   6 

0:25 
4.7 

6.-27 
0.3 

12:89 
5.0 

18:53 
0.1 

Tu    6 

0:42 
4.6 

6:44 
0.6 

12:55 
4.7 

19:09; 
0.3  i 

F      7 

1 

0:08 
4.2 

6:16 
0.7 

12:27 
4.6 

18:42 
0.4 

•  ;M     7 

1:07 
4.9 

7.-08 
0.1 

1320 
6.2 

19:31 
-0.1 

•  W     7 

1 

1:26 
4.6 

729 
0.5 

13:41 
4.7 

19.52 
0.3, 

|E|        1 

0:56 
4.7 

7:00 
0.2 

18:10 
5.0 

19:23 
0.0 

Tu    8 

1:47 
5.1 

7:47 
0.0 

14:02 
6.2 

20:09 
-0.1 

s  Th,    8 

2:08 
4.7 

8:12 
0.5 

14:24 
4.6 

20:31 

0.4, 

•    S|   9 

1:36 
5.1 

7:37 
-0.1 

13:50 
5.4 

20:00 
—0.3 

W     9 

i 

2:24 
5.1 

8:28 
0.0 

14:42 
6.1 

20:47 
0.0 

F|    9 

2:60 
4.6 

8:56 
0.6 

15:06 
4.5 

21:13  ' 
0.5 

M  j  10 

2:12 
6.8 

8:15 
—0.3 

14:28 
5.5 

20:37 
-0.4 

Th  10 

8:03 
6.0 

9:06 
0.2 

15:18 
4.8 

21:22 
0.2 

S^IO         3:30 

9:89 
0.8 

15:48 
4.3 

21*2  ' 
0.7  1 

Tu  11 

2:49 
6.4 

8:51 
-0.8 

15:06 
5.4 

2J:10 
-0.3 

s    F   11 

3:40 
4.7 

9:45 
0.5 

15:57 
4.6 

22.-02 
0.5 

^i^i      T^ 

10:21 
LO 

16:32 
4.0 

22:35, 
LOJ 

W  12 

8:25 
5.8 

9:28 
-0.1 

15:40 
6.2 

21:47 
-0.1 

:  S  |12 

4:20 
4.4 

1027 
0.9 

16:39 
4.1 

22:44 
0.9 

M   12  1       4^5« 

11K)6 
L2 

17:18 
3.S 

23:18' 
1.2 

Th  13 

1 

4K)1 
6.0 

10:04 
0.2 

16:18 
4.8 

22:24 
0.3 

S^13 

6:08 
4.0 

11:10 
L2 

17:27 
3.7 

23:80 

1.8 

Tu  13        '>i^ 

1      1              ^-^ 

11:54 
L4 

18:10 
3.6 

s 

F 

14 

4:40 
4.6 

10:42 
0.5 

16:67 
4.3 

23:02 

O.H 

M   14 

6:67 
3.6 

12K6 
L6 

1852 
8.8 

.    .    . 

D;w'i4          0:07 

1        1 

6:85 
3.7 

12:48 
1.5 

19K)7  , 
3.5 

S 

15 

6:20 
4.1 

11:24 
1.1 

17:41 
3.8 

28:50 
1.3 

])|Tu  15 

0:82 
1.7 

7:05 
8.8 

18:27 
L8 

19»5 
8.1 

A  Th'  15        1-00 

E(                1          1.5 

7:26 
3.6 

13:44 
1.5 

20:04 
3.4 

3) 

s 

16 

6:10 
8.6 

12:14 
1.6 

18:40 
3.3 

W!l6 

1:56 
L9 

8:28 
8.3 

16:02 
L8 

21-22 
3.2 

F    16  1        l:M 
1.6 

8.-20 
3.6 

14:40 
1.6 

21K)2 
3.5 

M 

17 

0:49 

1.8 

7:27 
3.2 

13:48 
2.0 

20:23 
3.0 

A 

Th  17 

3:25 
1.8 

9:40 
3.4 

16:14 
L6 

22:28 
3.4 

S     171         2*2 

1        1          1.6 

9:13 
3.7 

15:86 
L4 

2157 
3.5 

Tu|18 

2:46 
2.1 

9^0 
3.0 

16:08 
2.0 

22:16 
3.1 

E 

F    18 

4:27 
1.6 

10:86 
3.7 

17:02 
1.3 

23:16 
3.7 

S     18          8-47 

1                  L5 

10:07 
3.8 

16:26 
1.3 

22:49 
8.7 

W|19 

4:44 
1.9 

10:50 
3.4 

17:24 
1.6 

23:28 
8.5 

S  jl9 

5:12 
1.4 

11:20 
4.0 

17:89 
LI 

23:53 
3.9 

M  !  19          4:40 

10:67 
8.9 

17:16 
LI 

23:36 
3.>< 

'A 

Th 

20 

6:42 
1.5 

11:42 
3.7 

ISiffI 
1.8 

8    20 

5:48 
LI 

11:57 
4.2 

18:12 
0.8 

Tu!20 

6:80 
L2 

11:46 
4.0 

18:00 
1.0 

.     .    . 

F 

21 

0:12 
8.8 

6:20 
1.2 

12:20 
4.1 

18:87 
0.9 

M   21 

0:27 
4.2 

6.-22 
0.9 

12:34 
4.4 

18:43 
0.6 

W  21 

0:22 
4.0 

6:18 
1.0 

1255 
4.2 

18:45 
0.8^ 

E 

S 

22 

0:45 
4.1 

6:47 
0.9 

12:52 
4.4 

19:02 
0.7 

Tu  22 

0:59 
4.3 

6:66 

a7 

13:08 
4.6 

19:14 
0.5 

O 

Th 

22 

1:07 
4.2 

7K)5 
0.9 

13:22 
4.3 

19:29  ' 
0.6 

S 

23 

1:12 
4.4 

7:12 
0.6 

13:21 
4.6 

19:26 
0.4 

O  W  23 

1 

1:30 
4.6 

7-26 
0.6 

13:41 
4.6 

19:45 
0.4 

N    F 

23 

1:49 
4.3 

7:51 
0.8 

14K>5 
4.4 

20:12  i 
0.5  1 

o 

M 

24 

1:39 
4.6 

7:35 
0.5 

13:47 

4.8 

19:60 
0.3 

Th  24 

2:04 
4.6 

8:02 
0.6 

14:16 
4.6 

20:20 
0.3 

S 

24 

2J» 
4.5 

8:86 
0.7 

14:60 
4.5 

20:54 
0.5 

Tu 

25 

2:04 
4.7 

8:00 
0.3 

14:12 

4.8 

20:16 
0.2 

N    F|25 

2.3S 
4.6 

8:88 
0.5 

14:62 
4.5 

20:58 
0.4 

8j25 

8:14 
4.6 

9:23 
0.6 

15.36 
4.4 

21:40 
0.5 

,w 

26 

2:30 

4.8 

8:27 
0.3 

14:40 

4.8 

20:43 
0.2 

S|26 

8:16 
4.6 

9:19 
0.6 

15:82 
4.4 

21:38 
0.5 

M   26 

4:00 
4.6 

10:10 
0.6 

1624 
4.8 

22:27 
0,5 

,Thl27 

2:57 

4.8 

8:56 
0.3 

15:09 
4.8 

21:14 
0.2 

iS|27 

8:58 
4.4 

10:04 
0.7 

16:17 
4.2 

22:25 
0.7 

P 

Tu  27 

4:48 
4.5 

10:59 
0.7 

17:15 
4.2 

23:17  ' 
0.7 

1  F    28 

8:27 
4.7 

9:27 
0.3 

15:40 
4.6 

21:47 
0.4 

M   28 

•I 

4:46 
4.2 

10:54 
0.9 

17:10 
8.9 

23:17 
1.0 

|W  28 

5:89 
4.4 

11:62 
0.7 

18:10 
4.1 

NJS 

29 

4:00 
4.5 

10:05 
0.6 

16:18 
4.3 

22:27* 
0.6 

Tu  29 

1       1 

5:42 
4.0 

11:64 
LI 

18:14 
3.7 

E 

Th'29 

0:12 
0.8 

6:84 
4.3 

12:48 
0.8 

19K).S' 

4.1 

S 

30 

4:42 
4.2 

10:50 
0.9 

17:02 
4.0 

23:15 
1.0 

C   Wj30 

0:21 
L2 

6:48 
3.9 

13:06 
1.3 

19:82 
3.6 

f'so 

1:08 
0.9 

7:30 
4.2 

18:48 
1.0 

20:09 
4.0 

M 

31 

5:32 
3.8 

11:44 
1.2 

18:05 
3.6 

i 

S  '  31          2:06 
1                 1.0 

1                    _ 

8:30 
4.1 

14:62 
LI 

21:14 
3.9 

The  tl<3 
a  comparit 
from  Mean 
which  is  2. 
unless  a  m 

The  til 
12  are  in  1 
for  instant 

#  nev 
equator;  -A 

les  are  placed  in  the  order  of  oc< 
on  of  consecutive  heighu  will  i 
Low  Water  Springs,  which  is 
S  feet  below  mean  sea  level.    T 
inus  (— )  sign  is  before  the  heig 
me  used  is  Gape  Town  Mean  Lc 
he  forenoon  (a.  m.),  all  greate 
Je,  15:47  is  3:47  p.  m. 
T  moon;  3),  1st  quar.;  O.  full  n 
,  P,  moon  in  apogee  or  perigee. 

3un 
ndi 

ht, 
»cal 
r  a 

1001 

'ence,  wi 
cate  whe 
roximat< 
nd  the  d< 
in  whicb 
Civil,  fo 
re  in  the 

i;  C,3d 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    T 
3ly  the  datum  of  soundings  on 
Bpth  of  water,  add  the  tabular  h 

case  subtract  it 
r  the  meridian  18°  25^  £.;  Q^  isi 

afternoon  (p.m.)  and  when  d 

quar.:  E,  mopn  on  the  equator 

nd 
he  I 
th 
elg 

nid 
iml 

:  N 

heig 

httc 

nigli 
nish 

,  S,i 

htsc 
its,l 
min 
»the 

It,  12 
ed  b 

noor 

m  the  second  line  of  each  day;  ' 
11  feet  and  tenths,  are  reckoned 
ilty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

k  is  noon:  all  hours  less  than 
y  12  ^ve  the  times  after  noon: 

1  farthest  north  or  south  of  the 
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"" 

JANUARY. 

FEBRUARY. 

S 

MARCH. 

t 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

W.  ;mo. 

F 

1 

0:42 
10.2 

6:27 
0.6 

18:08 
10.8 

18:47 
0.4 

9|M 

1 

2:00 
12.0 

7:47 
—0.8 

14:28 

n.8 

20:05 
-0.7 

P  Tu    1 

1:45 
12.1 

7:32 
-0.8 

14:12 
12.0 

19:50 
-0.8 

;n  s 

2 

1:80 
U.0 

7:14 
-0.2 

13:55 
10.8 

19:32 
-0.2 

Tu 

1 

2 

2:45 
12.5 

8:32 
— L3 

15:12 
12.1 

20:50 
—0.9 

O  W'    2 

2:30 
12.8 

8:17 
-1.2 

14:65 
12.4 

20:34 
—1.2 

C    S 

3 

2:15 
11.6 

8:00 
-0.6 

14:40 
11.2 

20:07 
-0.4 

W 

3 

3:80 
12.7 

9:17 
— L8 

15:56 
12.0 

21:38 
—0.8 

E 

Th    3 

1 

3:12 
13.0 

9:00 
— L3 

15:36 
12.6 

21:16 
—1.4 

P   M 

4 

2:59 

11.9 

8:44 
— L2 

15:25 
11.7 

21:00 
—0.6 

E 

Th 

4 

4:14 
12.6 

10:02 
—1.0 

16:89 

n.8 

22:18- 
-0.4 

f!    4 

i 

3:55 
12.8 

9:40 
—1.1 

16:18 
12.1 

21:57 

—0.7 

;tu 

6 

3:48 
12.1 

9:80 
-0.9 

16:10 
11.6 

21:48 
—0.3 

F 

5 

4:58 
12.0 

10:49 
-0.3 

17:23 

n.i 

23:06 
0.3 

S      5 

4:38 
12.2 

10:22 
-0.4 

17.-00 
1L4 

22:41 
0.0 

w 

6 

4:29 
11.9 

10:18 
—0.5 

16:56 
11.1 

22:35 
0.2 

S  i    6 

1 

5:46 

n.2 

11:38 
0.6 

18:12 
10.3 

23:59 
1.3 

S      6 

5:22 

n.2 

11:06 
0.6 

17:46 
10.5 

28:30 
LI 

Th 

7 

5:16 

n.4 

U:10 
0.1 

17:45 
10.5 

23:28 
0.9 

:»,  7 

6:36 
10.2 

12:34 
L7 

19:02 

9;  4 

Mj    7 

6:10 
10.1 

11:56 
L7 

18:82 
9.5 

.    .    . 

E    F 

8 

6:07 
10.7 

12:07 
1.0 

18:88 
9.9 

:  ;  : 

^   M     8 

1:02 
2.2 

7:35 
9.1 

18:42 
2.6 

20:08 

8.6 

,Tu    8 

0:26 
2.1 

7:03 
9.0 

12:57 
2.9 

19:30 
8.5 

c  s 

9 

0:27 
L7 

7:02 
10.0 

13:02 

1.8 

19:38 
9.2 

ITU,   9 

2:20 
3.0 

8:50 
8.3 

16:02 
3.2 

21:80 

8.2 

C   W     9 

1:40 
3.1. 

8:13 
8.0 

14:18 
3.4 

20:49 
7.9 

s 

10 

1:42 
2.4 

8:08 
9.2 

14:24 
2.4 

20:49 

8.7 

1  W  1 10 

3:46 
3.2 

10:20 
8.1 

16:24 
3.3 

22:54 

8.4 

«  Th  10 

1 

3:12 
3.6 

9:49 
7.6 

15:52 
3.8 

22:20 
7.9 

M 

11 

2:58 
2.7 

9:25 

8.8 

15:38 
2.6 

22:09 

8.7 

slTh  11 

1 

5:03 
3.0 

11:40 

8.5 

17:82 
3.0 

F    11 

4:37 
3.5 

11:17 
7.9 

17:09 
3.5 

28:85 

8.4 

Tu'l2 

4:15 
2.7 

10:47 

8.8 

16:50 
2.5 

23:21 
9.0 

F    12 

0:00 
9.0 

6:04 
2.6 

12:40 
9.0 

18:21 
2.6 

S    12 

5:42 
3.1 

12:17 

8.5 

18:00 
8.1 

.    .    . 

W'13 

! 

5:22 
2.3 

11:56 
9.2 

17:47 
2,3 

.    .    . 

s  a3 

0:52 
9.6 

6:48 
2.3 

13:26 
9.6 

19:00 
2.2 

S    13 

0:28 
9.1 

6r25 
2,6 

18:00 
9.2 

18:85 
2.6 

Th|14 

0:20 
9.6 

6:15 
2.0 

12:59. 
9.7 

18:82 
2,0 

S    14 

1:35 
10.2 

7:22 
1.9 

14.-22 
10.0 

19:31 
L8 

A 

M,14 

1:10 
9.8 

6:56 
2.1 

13:86 
9.7 

19.-07 
2.0 

s    F 

15 

1:08 
10.2 

6:59 
L7 

18:38 
10.1 

19:12 
L7 

A 

M 

16 

2:11 
10.6 

7:52 
1.6 

14:35 
10,2 

19:68 
1.5 

Tu  15 

.      1:45 
10.3 

7:25 
L6 

14:07 
10.2 

19:82 
L5 

S 

16 

1:50 
10.7 

7:87 
L5 

14:20 
10.3 

19:46 
1.5 

• 

Tu 

16 

2:48 
10.7 

8:17 
1.2 

15:02 
10.3 

20:24 
L2 

W  16 

2:16 
10.6 

7:48 
LI 

14:32 
10.4 

19:48 
LO 

•  s 

17 

2:30 
10.9 

8:10 
1.8 

14:54 
10.3 

20:15 
1.4 

W 

17 

8:11 
10.7 

8:42 
0.9 

15:27 
10.2 

20:49 
LO 

f 

Th  17 

2>12 
10.7 

8:12 
0.6 

14:67 
10.5 

20.-24 
0.6 

M 

18 

8K)2 
10.8 

8:37 
1.2 

15:25 
10.1 

20:43 
L4 

Th'l8 

3:86 
10.5 

9:06 
0.7 

16:50 
10.0 

21:16 
0.7 

F    18 

1 

3:08 
10.7 

8:40 
0.3 

15:22 
10.5 

20:54 
0.8 

A  Tu 

19 

8:83 
10.5 

9:05 
1.1 

16:52 
9.8 

21:10 
L4 

E 

F    19 

4:02 
10.3 

9:88 
0.5 

16:18 
9.9 

21:47 
0.7 

S 

19 

8:34 
10.6 

9:10 
0.1 

15:48 
10.4 

21:25 
0.2 

W 

20 

4:02 
10.2 

9:88 
LI 

16:18 
9.5 

21:40 
1.4 

g    20 

4:25 
10.1 

10:10 
0.6 

16:40 
9.7 

22:21 
0.8 

s 

20 

4:01 
10.4 

9:44 
0.2 

16:15 
10.2 

22:12 
0.4 

Th 

21 

4:28 
9.8 

10:02 
1.1 

16:42 
9.2 

22:10 
L5 

S 

21 

4:53 

9.8 

10:47 
LO 

17:10 
9.5 

28:02 
L2 

M   21 

1 

4:82 
10.1 

10:28 
0.6 

16:48 
9.9 

22:44 
0.8 

F 

22 

4:56 
9.5 

10:36 
L3 

17K)8 
9.1 

22:46 
L6 

M 

22 

5:28 
9.5 

11:80 
1.4 

17:50 
9.3 

23:47 
L7 

Tu  22 

5:08 
9.7 

11:02 

1.2 

17:27 
9.5 

28:27 
L8 

£ 

8 

23 

5:24 
9.2 

11:15 
L6 

17:42 
8.9 

23:29 
2.0 

Tu 

23 

6:10 
9.1 

12:17 
2.0 

18:89 

8.8 

W  23 

1 

5:54 
9.3 

11:50 
L8 

18:16 
9.0 

8 

24 

5:69 

8.9 

12.-00 
2.0 

18:24 
8.7 

D 

W 

24 

0:48 
2.4 

7:08 
8.6 

13:22 
2.7 

19:43 
8.4 

N 
3) 

Th!24 

1 

0:25 
2.1 

6:60 
8.6 

12:52 
2.7 

19:18 
8.6 

1> 

M 

25 

0:19 
2.5 

6:48 
8.6 

12:67 
2.5 

19:15 

8.4 

Th 

25 

2:06l 
2.9 

8:26 
8.1 

14:46 
3.1 

21:12 

8.2 

F    25 

1:42 
2.7 

8:07 

8,1 

14:18 
3.2 

20:47 
8.2 

Tui26 

1:24 
2.9 

7:44 
8.3 

l4:05 
2.9 

20:26 

8.2 

N 

F 

26 

3:36 
2.8 

10.-07 

8.2 

16:14 
2.7 

22:47 

8.8 

S    26 

3:14 
2.7 

9:47 
8.1 

15:54 
2.9 

22:24 
8.7 

W 

27 

2:46 
8.0 

9:05 

8.1 

15:26 
2.9 

21:52 
8.3 

S 

27 

4:53 
2.0 

11:32 

9.0 

17:20 
1.9- 

S    27 

4:85 
2.1 

11:14 

8.9 

17H» 
2.0 

23:40 
9.8 

Th 

28 

4:07 
2.6 

10:36 

8.4 

16:39 
2.3 

23:14 

9.0 

s 

28 

0:00 
9.9 

5:54 
0.9 

12:36 
10.1 

18:16 
0.9 

M   28 

5:87 
LO 

12:17 
10.0 

18:00 
LO 

:  :  : 

N 

F 

29 

5:18 
L7 

11:52 
9.2 

17:38 
L5 

M 

29 

0:56 
11.1 

6:46 
0.0 

18:27 

n.2 

19:05 
—0.1 

P 

Tu29 

0:87 

n,o 

6:30 
0.1 

13:08 
1L2 

18:48 
0.0 

S 

30 

0:19 
10.1 

6:10 
0.8 

12:62 
10.2 

18:31 

o.e 

E 

W  30 

1:27 
12.0 

7:15 
—0.7 

13:62 
12.0 

19:82 
-0.7 

s 

31 

1:13 

n.i 

7:00 
-0.2 

13:42 

n.i 

19:20 
-0.2 

O 

Th  31 

2:10 
12.6 

7:67 
—LI 

14:35 
12.4 

20:15 
—Li 

Thetid 
a  comparls 
from  Meai: 
which  is  5. 
Lisbon  Ha 
height  to  1 

The  Ui 
in  theforei 
16:47  is  3:47 

equator;  A 

e«  are  placed  in  the  order  of  oc< 
on  of  consecutive  heights  will  i 
1  Low  Water  Springs,  which  is 
6  feet  below  mean  sea  level, 
rbor,  add  1.8  feet  to  each.    A 
,he  soundings  given  on  the  cha 
ne  used  is  Lisbon  Mean  Local 
Qoon  (a.  m. ) ,  all  greater  are  In  tb 
p.m. 
rmoon;  D.lst  qnar.;  O.  full  m 

?un 
adi 
app 
[nc 
foot 
rt,  I 
Civ 
lea 

oon 

renc 
[?ate 
roxi 
>rdei 
is  ( 
inlet 
11,  fo 
ften 

B.  wl 
whe 
mat 
•to  ] 
ibou 
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rth< 
lOon 

3d  < 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  i 
Bly  the  datum  of  soundings  on  the  Admire 
refer  the  above  heights  to  the  plane  used  i 
t  three-tenths  of  a  meter.    To  find  the  de 
ninus  ( - )  sign  \h  before  the  height,  in  whic 
J  meridian  9*5^6'  W.;  0»»  is  midnight,  12»'  is  m 
(p.  m. )  and  when  diminished  by  12  give  the 

luar.;  £,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  day; 
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APRIL. 


MAY. 


TUNE. 


Day  of— 


W.  Mo. 


Time  and  Height  of  High  and 
LowWater. 


Day of— 


W.  Mo. 


Time  and  Height  of  High  and 
LowWater. 


a  Day  of— 
X    W.  Ma 


Time  and  Heifl^t  of  High  and 
LowWater. 


IS 
M 
Tu 
W 

Th 


F 

S 

M 

TqI  5 
Wl  6 
Th  7 
f!  8 
S  '   9 


f|16 
S  16 
SJ17 
M  1 18 
Tu  19 
W  20 

Th  21 

I 

F  ,22 

s  '23 

s'24 

I 
.M   25 

Tu'26 

W  27 

Th  28 
F|29 
S    30 


2:68 
12.8 

8:36 
12.5 

4:18 
11.8 

6K)0 
10.9 

5:47 
9.8 

6:88 

8.8 

IKH 
8.1 


8:55 
8.8 

5K)0 
8.4 

5:45 
2.8 

0:88 
9.3 

1:10 
9.9 

1:42 
10.8 

2:10 
10.6 

2:40 
10.7 

8:11 
10.7 

3:42 
10.5 

4:17 
10.2 

4:57 
9.8 

5:15 
9.3 

0:14 
1.8 

1:80 
2.5 

8:00 
2.6 

4:14 
2.0 

5:18 
1.2 

0:14 
10.8 

1:05 
U.6 

1:52 
12.0 

2:36 
12.1 


8:38 
—LI 

9:17 
-0.7 

9:67 
—0.1 

10:87 
0.8 

1151 
1.8 

12:15 
2.9 

7:40 

7.8 

9:06 
7.3 

10:86 
7.4 

11:40 
8.0 

12:24 
8.7 

6:17 
2.2 

6:47 
L6 

7:15 
LO 

7:48 
0.5 

8:18 
0.1 

8:47 
-0.1 

9:20 
0.0 

10:00 
0.4 

10:42 
1.0 

11:32 
1.8 

6:43 

8.7 

7:58 
8.8 

9:28 
8.8 

10:50 
9.0 

11:58 
10.0 

6:08 
0.4 

6:54 
—0.2 

7:35 
—0.5 

8:17 
-0.5 


15:16 
12.4 

16:56 
12.1 

16:87 
n.4 

17:18 
10.6 

18:06 
9.6 

18:58 
8.6 

18:30 
8.8 

16:06 
4.2 

16:27 
8.9 

1738 
8.4 

18:00 
2.8 

18:00 
9.4 

13:30 
10.9 

13:58 
10.4 

1427 
10.6 

14:56 
10.7 

15:25 
10.7 

15:58 
10.5 

16:84 
10.2 

17:16 
9.7 

18:07 
9.2 

12:85 
2.6 

14:02 
8.1 

15:84 
2.9 

16:46 
2.1 

17:40^' 
LI 

12:45 
11.0 

13:31 
11.7 

14:14 
12.1 

14:55 
12.1 


20:56 
— LO 

21:86 
-0.7 

22:18 
—0.1 

23KM 
LI 

23:56 
2.2 


20K» 
7.8 

21:32 
7.6 

22:62 
8.0 

28:52 
8.6 


18:80 
2.1 

19:00 
L5 

19:28 
0.8 

19:67 
0.8 

20:80 
0.0 

21:06 
—0.1 

21:44 
0.0 

22:27 
0.4 

23:14 
LI 


19:10 

8.7 

20:82 

8.5 

22:00 

8.9 

28:16 

9.8 


18:29 
0.3 

19:12 
—0.3 

19:55 

-0.6 

20:37 
—0.6 


M 
Til 
W 
Th 
F 
S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 

Tu 
W 

Th 
F 

S 

M 


1 

2 

•3 

4 
5 
6 

7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

211 

22 

23 


E|Tu  24 

■w'25' 
I 


I 


8:18 
11.9 

AM 
11.8 

4:42 
10.8 

6:26 
9.6 

6:12 
8.6 

030 
8.0 

1:32 
8.7 

2:63 
8.8 

8:66 
8.6 

4:50 
8.1 

627 
2.4 

025 
9.3 

1:08 
9.9 

1:89 
10.3 

2:15 
10.6 

2-.50 
10.7 

828 
10.6 

4H)9 
10.4 

4:52 
10.0 

6:42 
9.5 

0:07 
L5 

120 
2.1 

2:40 
2.2 

8:50 
1.8 

4:56 
1.4 


8:66 
-0.2 

9:32 
0.4 

10:10 
LI 

10:60 
2.0 

11:85 
2.9 

7:04 
7.8 

8K)6 
7.8 

927 
7.2 

10:86 
7.6 

11:28 

8.2 

12:10 
8.9 

6:02 
L7 

,  6:88 
1.0 

7:12 
0.6 

7:48 
0.1 

8:27 
-0.1 

9K» 
0.0 

9:45 
0.8 

10:80 
0.9 

11.24 
L6 

6:40 
9.1 

7:47 

8.7 

9M 

8.7 

1022 
9.0 

11:27 
9.8 


1637 
1L8 

16:18 
1L2 

16:68 
10.4 

17:42 
9.6 

18:28 
8.6 

12:82 
8.7 

13:57 
4.2 

1520 
4.1 

1627 
8.7 

17H)9 
8.1 

17:47 
2.8 

12:47 
9.6 

18:22 
10.2 

10.6 

14:90 
10.9 

16:06 
ILO 

16:46 
10.8 

16:27 
10.5 

17:12 

10.1 

18:04 
9.6 

1227 
2.3 

13:47 

2.8 

16:10 
2.7 

16:24 
2.1 

1720 

L4 


21:16 
-0.2 

21:56 
0.4 

22:40 
L2 

2826 
2.1 


1928 
8.0 

20:82 
7.6 

21:47 
7.7 

22:68 

8.1 

28:43 
8.7 


18:22 
L6 

18:57 
0.8 

19:82 
0.2 

20:10 
—0.2 

20:49 
-0.8 

21:30 
-0.2 

22:15 
0.2 

23K)7 

0.8 


19.-05 
9.2 

20:18 
9.6 

21:35 
9.1 

22:50 
9.6 

23:52 
10.3 


.Th26 

5:47 
0.9 

1224 
10.5 

18:10 

0.8 

!  F   27' 
1 

0:46 
10.9 

6:34 
0.5 

13:12 
11.1 

18:57 
0.3 

,  S    28 

1:86 
11.3 

7:16 
0.3 

13:56 
11.5 

19:38 
0.1 

fs'29, 

1             1 

222 
1L4 

7:51 
0.3 

14:40 
1L6 

20:20 
0.1 

M   30 

1      1 

8:05 
1L2 

8:35 
0.5 

15:18 
11.8 

20:59 
0.4 

Tu  31 

1 

8:45 
10.7 

9:12 
0.9 

16:00 
10.8 

21:87 

0.8 

A 

d  M 
E  Tu 


w 

1 

Th 

2 

F 

3 

8 

4 

S 

6 

6, 

I 


W     8 

JTh'   9 

f'io 

S    11 

I 
S    12 

•   M   13 

,      I 
N  Tu  14 

|w'l5 

Th  16 

P    F   17 

I 

S    18' 

I 

:  S   19 

g   M'20 

Tu  21 

W  22 

I 
Th  23 

F   24 

8    25 

I  IS  '  26 

8   M  27 

Tu  28 

|W'29 
Th'30 


426 
10.0 

CK)5 
9.8 

6:46 

8.6 

6:26 
8.1 

0:84 
8.2 

1:86 
8.5 

2:42 
8.5 

8:48 
8.2 

4:86 
2.7 

5:21 
2,0 

022 
9.4 

1H)9 
10.0 

1:52 
10.5 

2:34 

10.8 

8:17 
10.9 

4H)0 
10.8 

4:47 
10.6 

6:86 
10.1 

6:80 
9.7 

0:18 
L6 

2:18 
2.0 

824 

2.1 

4:31 
L8 

5:29 
1.6 

0:84 
10.1 

1:24 
10.5 

2:10 
10.7 

2:58 
10.7 

8:31 

10.4 

4:07 
9.9 


9:47 

L4 

1022 
2.0 

2.6 

11:46 
8.2 

7:12 
7.7 

8:06 
7.6 

9:10 
7.6 

1014 

7.9 

11:11 
8.5 

12HW 
9.2 

6KI8 
L8 

6:46 
0.6 

727 
0.1 

8:06 
-0.1 

8:62 
-0.1 

9:85 
0.1 

10.22 
0.6 

11:16 
L2 

12:16 
1.8 

7:29 
9.2 

8:88 
9.0 

9:60 
9.0 

9.4 

12:02 
10.0 

6:18 
L3 

7:02 
1.1 

7:42 
1.0 

8:19 
1.1 

8:66 
L8 

9.25 
L6 


16:89 
10.8 

17:17 
9.6 

17*7 
8.9 

18:40 
8.8 

12:45 
8.7 

18:66 
8.9 

16:10 
8.7 

16:12 
8.8 

17.*00 
2.6 

17:44 
L7 

12:46 
9.9 

1828 
10.6 

14:10 
ILO 

14:52 
1L8 

16:86 
1L8 

1620 
1L2 

17K)6 
10.8 

17:67 
10.4 


1255 
10.5 

18:42 
11.0 

1425 
1L2 

15K)6 
11.1 

16:42 
10.8 

16:18 
10.8 


22:16 
L4 

22:55 

2.0 

28:40 
2.6 


19:80 
7.9 

2028 
7.7 

21:34 

7.8 

22:87 

8.1 

28:32 

8.7 


1827 
0.9 

19:10 
0.3 

19:52 
-0.2 

20:86, 
-0.5  I 

21.20: 
-0.5 

22:06 
-0.2 

28.-00 
0.8 

23:56 
LO 


18*^ 
.   0.9 

:  :  ; 

18:28 
2.8 

19:57 
9.4 

14:44 
2.6 

2L-09 
9.2 

16:56 
2.8 

2225 
9.3 

17K)2 
L9 

28:34 
9.6 

1.4 

18:42 
1.1 

1928 
0.9 

20K)6 
0.8 

20:44 
0.9 

21:18 
L2 

21 -.51 

L4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  Hne  of  each  day; 
a  comparison  of  con.seoutive  heights  will  Indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  5.6  feet  helow  mean  sea  level.  In  order  to  refer  the  above  heights  to  the  plane  used  upon  the  Portgaese  Charts  of 
Lisbon  Harbor,  add  1.8  feet  to  each.  A  foot  is  about  three-tenths  of  a  meter.  To  find  the  depth  of  M-ater,  add  the  tabnlar  height 
to  the  soundings  given  on  the  chart,  unlew  a  minus  (— )  sign  Is  before  the  height,  In  which  case  subtract  it. 

The  time  used  Is  Lisbon  Mean  Local  Civil,  for  the  meridian  9^  6'  W.;  0»»  Is  midnight,  12"  is  noon;  all  honn  less  than  12  are 
in  the  forenoon  (a.  m. ) ,  all  greater  are  in  the  afternoon  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance, 
15:47  Is  3:47  p.  m.  ,   ^ 

#,  new  moon;  }),  Ist  quar.;  O.  fall  moon;  (C,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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JVLY. 

Time  and  Hei^t  of  High  and 
Low  Water. 

AUGUST. 

Time  and  Height  of  High  and 
Low  Water. 

SEPTE 
Time  an( 

MBER. 

s 

Dayof- 

S 

Day  of— 

s 

8 

Day  of— 

i  Height  of  High  and' 
Low  Water.                , 

w.Imo. 

W. 

Mo. 

W.  'Mo. 

f;  1 

4:40 
9.4 

9:68 
1.8 

16:52 

9.8 

22:25 
L7 

£ 

M 

1 

6:04 
9.0 

10:85 
L7 

17:17 
9.2 

23:00 
L6 

Th 

1 

6:80 
9.1 

1155 
L8 

17:50 
8.9 

28:60 
2.1 

S      2 

1 

6:18 
8.9 

10:82 
2.2 

17:25 
9.2 

28.-08 
2.0 

Tu 

2 

6:82 

8.8 

11:12 
2.0 

17:49 

8.8 

28:42 
2.0 

F 

2 

6:14 
8.7 

12:19 
2.4 

18:42 
8.5 

.    .    . 

Ai  S     3 

6:45 
8.5 

11:09 
2.5 

18.-00 

8.7 

28:42 
2,4 

W 

3 

6.*08 
8.7 

12:00 
2.4 

18.-26 
8.6 

C 

S 

3 

0:50 
2.7 

7:14 
8.3 

18:82 
2.9 

19:82 
8.1 

E    M     4 

6:19 
8.3 

11:62 
2.9 

18:S4 
8.8 

■    •     • 

(C 

Th 

4 

0:80 
2.6 

6:66 

8.4 

12:57 
2.8 

19:20 
8.8 

N 

s 

4          2:10 
,          8.2 

8:85 
8.1 

15:00 
3.0 

21.-27 
8.0 

C  Tu    5 

1 

0:30 

2.8 

7.-00 
8.0 

12:47 
8.2 

19:18 
8.1 

F|   5 

1:84 
2.9 

7:66 
8.2 

14:11 
3.1 

20:80 
8.0 

^V'  "^^ 

10:10 

8.4 

16:24 
2.4 

22:57 
8.6 

W     6 

1:27 
8.1 

7:62 
7.9 

13:66 
8.4 

20:14 
7.9 

S  1    6 

2:49 
8.1 

9:16 

8.2 

16:82 
2.9 

21:55 
8.1 

Tu    6,       <=M 

11:27 
9.4 

17:26 
L8 

.    .    . 

Th    7 

2:82 
3.1 

8:66 
8.0 

16Kr7 
3.2 

21.-24 

8.0 

s|    7 

4:07 
2.7 

10:40 
8.6 

16:44 
2.2 

28:18 

8.7 

1      1       »•' 

6:49 
L2 

12:25 
10.6 

18:17 
0.2 

;  F     8 

'       1 

3:40 
8.0 

10:10 
8.2 

16:16 
2.7 

22:41 
8.3- 

N 

m;  8 

6:10 
2.0 

11-.50 
9.5 

17:43 
L2 

Th «,  r. 

6:88 

0.2 

13:17 
1L7 

19:06 
-0.4 

1  S      9 

4:41 
2.3 

11:17 

8.8 

17:10 
2.0 

28:47 
9.0 

Tu    9 

0.-28 
9.7 

6:06 
LI 

12:46 
10.6 

18:84 
0.8 

P 

• 

F|»:      li^r 

7:25 
-0.7 

U:OS 
12.4 

19:60 
-L2' 

S    10 

6:81 
1.6 

12:16 
9.7 

18:02 
LI 

.    .    . 

W !  10 

1:15 
10.6 

6:66 
0.2 

13:86 
1L6 

19:22 
-0.6 

E 

sjio      ,f« 

8.-08 
—1.1 

14:47 
12.8 

20:82  i 
— L8 

N 

M   11 

0:42 
9.8 

6:24 
0.8 

18K)7 
10.6 

18:60 
0.8 

• 

Th|ll 

2:08 

n.3 

7:40 
-0.4 

14:22 
12.2 

20:08 
-LO 

^i'\    ?i'S 

8:50 
-1.8 

16-.80 

12.8 

21:15  ' 
— L3 

Tii;  12 

1:88 
10.5 

7:10 
0.2 

13:63 
11.5 

19:38 
-0.3 

P 

F   12 

2:48 
1L8 

8:26 
—0.8 

16«6 
12.5 

20:62 
— L2 

M|12        S^ 

9:38 
— LO 

16:14 
12.3 

21:66 
-0.7 

•  W ,  13 

1           ' 

2.-20 
11.0 

7:84 
-0.2 

14:88 

n.7 

20:28 
—0.7 

S  |13 

8:32 
12.0 

9:10 
-0.9 

16:60 
12.6 

21:36 
—LI 

Tu  13         436 

1               ^^* ' 

10:17 
-0.4 

16:58 
1L5 

22:41 
0.2 

iTh  14 

I 

8X)4 
11.3 

*»a8 
-0.4 

15:24 
11.9 

21:08 
-0.9 

E 

S» 

14 

4:14 
11.8 

9:64 
-0.7 

16:86 
12.2 

22:20 
-0.6 

^^V^   s 

11:05 
0.5 

17:46 
10.4 

23:81 
1.8 

P  1  F    15 

8:49 
11.4 

9:26 
-0.3 

16:07 

n.9 

21:55 
—0.7 

M 

15 

6:00 
U.4 

10:40 
—0.1 

17:20 
11.5 

23:10 
0.2 

Th  15          6:10 

1         ^'^ 

12:02 
L7 

18:41 
9.4 

.    .^  . 

S    16 

1 

4:35 
11.2 

10:10 
0.0 

16:68 

n.6 

22:54 
-0.2 

Tu 

16 

6:46 
10.6 

11:80 

0.8 

18:10 
10.5 

.    .    . 

D 

F    16         0:30 
2.6 

7:07 
9.0 

18:14 
2.7 

19:49 
8.4 

S   17 

6:22 
10.8 

11 KX) 
0.6 

17:41 

n.i 

23:37 
0.5 

\V 

17 

0:04 
1.2 

6:37 

9.8 

12:82 

1.7 

19:06 
9.6 

s 

S     17          1:52 
1          ^•'» 

8:22 
8.3 

14:46 
8.3 

21:18 
7.9 

EM    18 

6:10 
10.2 

11:56 
1.2 

18:33 
10.4 

D 

Th 

18 

1:08 
2.2 

7:87 
9.0 

13:45 
2.5 

20:15 

8.8 

S    18|         ^27 

9:49 
8.2 

16:11 
3.2 

22:47 
8.0 

!  D   Tu  19 

0:35 
1.8 

7:05 
9.7 

13*0 

L8 

19:31 
9.7 

F 

19 

2:26 
2.9 

8:52 

8.5 

16:10 
3.0 

21:41 
8.3 

M    19          4:46 

11:09 
8.6 

17:20 

2.8 

23:54 
8.6 

i    iw'20 

1 

1:44 
2.0 

8K)7 
9.1 

14:18 
2.6 

20:40 
9.0 

S 

20 

8:50 
3.2 

10:16 

8.5 

16:29 
2.9 

28:07 

8.5 

Tu  20  '          6;« 
,           2.9 

12:07 
9.2 

18K)9 
2.4 

i     .Th  21 

2:.56 
2.5 

9:20 

8.7 

16:82 
2.6 

22:00 

8.8 

s 

s 

21 

5:05 
2.9 

11:30 
9.0 

17:87 
2.5 

W,2r         ($42 

6:24 
2.4 

12:61 
9.9 

18:44 
2.0 

1  F    22 

4:10 
2.5 

10:40 
8.9 

16:45 
2.4 

23:19 
9.0 

M 

22 

0:12 
9.0 

5:57 
2.5 

12:27 
9.7 

18:26 
2.1 

Th  22         1:20 

1         ».» 

6:55 
L9 

18:30 
10.4 

19:12 
1.6 

1  S    23 

1     1 

5:16 
2.3 

11:47 
9.4 

17:46 
2.0 

Tu  23 

1:03 
9.6 

6:42 
2.1 

13:14 
10.2 

19:07 

1.8 

A 

F,23;       1*2 

'7:21 
L6 

14:02 
10.6 

19:38 
L2 

;  s 
1 

S    24 

0:22 
9.5 

6K)7 
2.0 

12:42 
10.0 

18:35 
1.7 

jW  24 

1:45 
10.0 

7:17 
L8 

18:64 
10.7 

19:39 
L5 

8:«'24;     ^ 

7:46 
LI 

14:80 
10.7 

20:00 
0.8 

1 

M   25 

1:15 
10.0 

6:52 
L7 

13:80 
10.6 

19:18 
L4 

Th  25 

2:20 
10.3 

7:47 
1.5 

14:37 
10.8 

20:06 
LO 

«25;  !^ 

8:10 
0.8 

14:55 
10.6 

20:25 
0.6 

• 

Tu  26 

2:00 
10.3 

7:30 
1.5 

14:11 
10.9 

19:55 
1.3 

O ,  F    26 

2:50 
10.4 

8:12 
1.2 

15:00 
10.8 

20:31 
1.0 

^,^1      Ts 

8:39 
0.6 

15:20 
10.3 

20:62  ' 
0.4 

G 

W   27 

2:40 
10.4 

8:03 
1.4 

14:49 
10.9 

20:27 
1.2 

A  j  S  ,  27 

3:17 
10.3 

8:38 
LI 

15:25 
10.5 

20:56 
0.9 

Tu  27 

8:33 
10.2 

9K)5 
0.4 

16:46 
10.1 

21:22  1 
0.4, 

Th  28 

8:14 
10.3 

8:36 
L4 

15:23 
10. 6 

20:58 
1.2 

E 

IS    28 

8:40 
10.0 

9:04 
0.9 

15:51 
10.2 

21:22 
0.8 

"\v'28 

8:58 
10.0 

9:40 
0.5 

16:12 

9.8 

21:58 
0.7  , 

f:29 

1 

3:45 
10.0 

9:04 
1.4 

15:56 
10.4 

21:25 
1.2 

M 

29 

4:03 

9.8 

9:32 
0.9 

16:17 
9.9 

21:50 
0.8 

Th'29 

1 

4:27 
9.7 

10:20 
0.9 

16:46 
9.6 

22:37 
L2 

A    S    30 

4:12 

9.7 

9:32 
1.4 

16:22 
10.0 

21:52 
L3 

|Tu 

30 

4:28 
9.6 

10:06 
LO 

16:40 
9.5 

22:25 
LO 

F 

30 

6:06 
9.4 

11:00 
1.3 

17.-28 
9.1 

23:20 
L8 

S   31 

4:38 
9.3 

10:01 
L5 

16:o0 
9.6 

22:25 
1.4 

W 

31 

4:54 
9.3 

10:41 
L3 

17:12 
9.2 

23K)6 
L6 

The  tid 
acompaiis 

1  from  MeaE 

'  which  is  6. 
Lisbon  Ha 
to  the  sour 

1         The  til 
the  foreno 

,  16:47  is  3:47 

equator;  A 

lea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 
I  Low  Water  Springs,  which  is  approximat 
6  feet  below  mean  sea  level.    In  order  to  r 
rbor.  add  1.8  feet  to  each;  a  foot  is  about  th 
dings  given  on  the  chart,  unles-s  a  minus  (- 
ae  used  is  Lisbon  Mean  Local  Civil,  for  the  i 
on  (a.  m.),  all  greater  are  in  the  afternoon  ( 
p.m. 

rmoon;  ^,  Ist  quar.;  Q.  full  moon;  (£,  3d 
,  P,  moon  in  apogoe  or  perigee. 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Th 
ely  the  datum  of  soundings  on  i 
efer  the  above  heights  to  the  p 
ree-tenths  of  a  meter.    To  find  t 
-)  sign  is  before  the  height,  in  \ 
meridian  9°  6'  W.:  O**  ismidnigh 
p.m.) and  when  diminished  by 

quar.;  E,  moon  on  the  equator; 

nd  heights  on  the  second  line  of  each  day: 
e  heights,  in  feet  and  tenths,  are  reckoned 
the  Admiralty  Charts  for  this  region,  and 
lane  used  upon  the  Portuguese  Charts  of 
he  depth  of  water,  add  the  tabular  height 
rhich  case  subtract  it. 
t,  12ii  is  noon;  all  hours  less  than  12  are  in 
12  give  the  times  after  noon;  for  instance, 

N,  S,  moon  farthest  north  or  south  of  the 
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OCTOBER. 

Time  and  Height  of  High  and 
•  Low  Water. 

NOVEMBER. 

DECEMBER. 

Dayof- 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

S 

Dayof- 

Time  and  Height  of  Hifi 
LowWater. 

'hand 

W.  |Mo. 

W. 

Mo. 

W. 

Mo. 

S 

1 

5:49 

8.9 

11:54 
2.0 

18:20 
8.6 

Tu 

1 

1:17 
8.1 

7:62 

8.4 

14:18 
2.7 

20:47 
8.2 

Th 

1 

2:24 

2.8 

8:62 
8.9 

15:14 
2.2 

21:40 

8.7 

N 

8 

2 

0:17 
2.6 

6:47 
8.6 

13:06 
2.7 

19:82 

8.1 

w 

2 

2:50 
3.1 

920 

8.6 

15:39 
2.3 

22:12 
8.7 

E 
P 

F 

2 

8:42 
2.6 

10:10 
9.2 

16:20 
1.8 

22:52 
9.3 

M 

3 

1:38 
3.2 

8:08 
8.2 

14:37 
2.9 

21  .-06 
8.0 

Th 

3 

4:12 
2.4 

10:40 
9.4 

16:47 
1.5 

23.-20 
9.6 

S 

8 

4:61 
L8 

11:20 
9.9 

17:19 
1,1 

23:53 
10.2 

Tu 

4 

3:15 
3.2 

9:45 

8.4 

16:02 
2.4 

22:88 
8.6 

E 

F 

4 

5:U 

1.4 

11:43 
10.4 

17:40 
0.6 

.     .    . 

8 

4 

5:44 
1.0 

12:20 
10.6 

18:10 
0.6 

.     .    . 

W 

5 

4:35 
2.3 

11:05 
9.4 

17:08 
1.3 

23:45 
9.7 

P 

S 

5 

0:16 
10.6 

6:00 
0.5 

12:36 
11.3 

18:26 
-0.2 

M 

5 

0:45 
11.0 

6:82 
0.3 

18:10 
11.2 

18:53 
0.2 

Th 

6 

5:30 
1.3 

12:07 
10.6 

18:00 
0.3 

8 

6 

1:04 
11.5 

6:47 
-0.3 

13:26 
11.9 

19:10 
—0.6 

Tu    6 

1:32 

n.6 

7:17 
-0.1 

13:67 
11.5 

19:37 

0.0 

F 

7 

0:39 
10.8 

6:20 
0.2 

12:57 
11.7 

18:47 
-0.6 

• 

M 

7 

1:47 
12.1 

7:80 
—0.8 

14:10 
12.2 

19:52 
-0.7 

•,W|    7 

2:17 

n.9 

8:00 
-0.2 

14:48 

n.5 

20:17 
0.1 

p 

E 

S 

8 

1:24 
11.7 

7:05 
-0.7 

18:42 
12.4 

19:30 
—1.1 

Tu 

8 

2:30 
12.3 

8:13 
-0.9 

14:54 
12.1 

20:32 
-0.5 

8!Th,   8 

1 

2:69 
1L9 

8:42 
-0.1 

15:25 
11.2 

•20:56 
0.4 

• 

8 

9 

2:06 
12.3 

7:60 
—1.2 

14:27 
-2.7 

20:12 
—1.8 

W 

9 

8:12 
12.1 

8:.i6 
—0.7 

15:37 
11.6 

21:12 
—0.1 

f|   9 

3:40 
11.6 

9:20 
0.2 

16:07 
10.7 

21:34 
0.9 

M 

10 

2:49 

12.5 

8:80 
—1.3 

15:10 
12.6 

20:51 
—1.1 

Th  10 

3:.V> 
11.6 

9:aT 
-0.1 

16:20 
10.9 

21:51 
0.6 

S    10 

4:21 
11.0 

10:00 
0.8 

16:48 
10.0 

22:09 
1.5 

Tu 

11 

3:30 
12.3 

9:12 
—1.0 

15:54 
12.1 

21:32 
-0.5 

« 

F   11 

1 

4::W 
11.0 

10:20 
0.7 

17:05 
10.0 

-22:S2 
1.5 

8   11 

5.-00 
10.8 

10:42 
1.5 

17:30 
9.2 

22:50 
2.2 

'w 

12 

4:13 
11.8 

9:54 
0.4 

16:38 
11.2 

22:12 
0.4 

S    12 

.       5:23 
10.0 

11:07 
1.6 

17:55 
9.0 

23:20 
2.5 

mIi2 

5:44 
9.4 

11:25 
2.2 

18:12 

8.4 

28:3:} 

2.9 

Th 

13 

4:57 
10.9 

10:40 
0.6 

17:-26 
10.2 

23:00 
1.4 

S    13 

1 

6:12 
9.1 

12:04 
2.6 

18:.% 
8.2 

Tu  13 

6:27 
8.6 

12:17 
2.9 

18:58 
7.9 

8    F 

14 

l>:45 
9.9 

11:34 
1.7 

18:18 
9.1 

23:50 
2.6 

D 

Mi  14 

1 

0:20 
3.4 

7:09 
8.3 

13:16 
3.4 

19:55 
7.6 

1"  W   14 

0:27 
8.6 

7:15 
8.0 

18:15 
3.4 

19:60 
7.5 

S 

15 

6:40 
9.0 

12:40 
2.8 

19r21 

8.2 

Tu;i5 

1 

1:43 
4.1 

8:17 
7.8 

14:42 
3.7 

21:12 
7.4 

A'Th  15 

1:85 
4.0 

8:12 
7.6 

14:27 
3.7 

20:55 
7.4 

D\  8 

16 

1:0« 
3.6 

7:47 
8.2 

14:10 
3.5 

20:45 

7.6 

W   16 

3:12 
4.1 

9:35 

7.8 

15:51 
3.6 

22:25 
7.7 

;  F   16 

2:68 
4.0 

9:20 
7.5 

15:90 
8.6 

22:04 
7.6 

M    17 

1 

2:49 
4.0 

9:10 
7.9 

15:40 
3.5 

22:15 
7.7 

A 

ThI  17 

4:-20 
3.7 

10:42 

8.1 

16:44 
3.2 

23:20 
8.2 

S    17 

4:00 
8.7 

10:30 
7.8 

16:27 
3.2 

23:04 
8.1 

Tu 

18 

4:14 
3.7 

10:31 
8.2 

16:48 
3.2 

23:22 

8.2 

E 

F 

18 

5:08 
3.2 

11:85 
8.6 

17:24 
2.7 

S    18 

4:60 
3.1 

11:26 
8.8 

17:10 
2.6 

23:53 

8.H 

W 

19 

5:15 
3.2 

11:35 

8.7 

17:37 
2.7 

S    19 

0:02 

8.8 

5:42 
2.6 

12:17 
9.1 

17:55 
2.0 

M   19 

6:86 
2.3 

12:15 

8.9 

17:53 
1.9 

A 

Th  20 

0:09 

8.8 

5:61 
2.7 

12:20 
9.8 

18:11 
2.2 

S   20 

0:38 
9.4 

6:14 
1.9 

12:64 
9.6 

18:28 
1.4 

'tu20 

0:38 
9.5 

6:16 
L6 

12:58 
9.6 

18:32 
1.2 

F   21 

j 

0:45 
9.4 

6:28 
2.2 

12:57 
9.9 

18:36 
1.7 

M   21 

1 

1:12 
10.0 

6:46 
1.2 

18:27 
10.0 

19:00 
0.9 

W  21 

1:17 
10.2 

6:57 
0.7 

13:39 
10.2 

19:11 
0.5 

E 

S    22 

1:17 
10.0 

6:50 
1.6 

13:30 
10.2 

19:02 
1.2 

Tu22 

1 

1:44 
10.4 

7:18 
0.6 

14:00 
10.3 

19:31 
0.4 

C  Th  22 

1:86 
10.8 

7:38 
0.1 

14:19 
10.6 

19:50 
0.1 

S    23 

1:48 
10.3 

7:16 
1.1 

14:00 
10.4 

19:28 
0.7 

C'W  23 

2:17 
10.7 

7:52 
0.1 

14.34 
10.4 

20:07 
0.1 

N    F   23 

2:86 
11.1 

8:18 
—0.8 

15:00 
10.8 

20:31 
-0.1 

O 

M 

24 

2:12 
10.5 

7:43 
0.6 

14:27 
10.6 

19:67 
0.4 

Th  24 

2:52 

10.8 

8:29 
-0.1 

15:10 
10.4 

20:43 
0.1 

S    24 

8:15 

n.3 

8:.58 
-0.5 

15:38 
10.8 

21:13 
0.0 

Tu 

25 

2:40 
10.5 

8:12 
0.8 

14:64 
10.4 

20:*27 
0.2 

N    F   25 

3:25 

10.8 

9:08 
—0.2 

15:46 
10.3 

21:22 
0.2 

S   25 

3:56 
11.2 

9:42 
-0.4 

16:20 
10.6 

21:55 
0.2 

W 

26 

8:08 
10.5 

8:45 
0.0 

15:28 
10.2 

21:00 
0.2 

S    26 

4:03 
10.5 

9:50 
0.0 

16:26 
10.0 

22:10 
0.7 

M   26 

1 

4:89 
ILO 

10:29 
-0.1 

17:06 
10.3 

22:43 
0,7 

Th 

27 

3:38 
10.3 

9:21 
0.1 

15:55 
10.0 

21:87 
0.6 

S27 

4:45 
10.2 

10:87 
0.5 

17:17 
9.6 

22:52 
L3 

P 

Tu27 

5:25 
10.6 

11:20 
0.6 

17:54 
9.9 

28:3S 
1.4 

F 

28 

4:11 
10.1 

10:02 
0.5 

16:82 
9.7 

22:17 
1.0 

m'28 

1            1 

5:82 
9.7 

11:81 
1.2 

18:04 
9.2 

28:47 
2.0 

W  28 

6:16 
10.0 

12:17 
1.8 

18:47 
9.4 

N 

S 

29 

4:50 
9.7 

10:46 
1.0 

17:17 
9.2 

23:00 
1.6 

Tu'29 

6:27 
9.3 

12:35 
1.9 

19:07 

8.8 

E 

C 

Th  29 

0:88 
2.0 

7:18 
9.5 

13:25 
1.9 

19:«) 
9.0 

• 

30 

5:37 
9.2 

11:40 
1.7 

18:10 
8.7 

(I '  W  '  30 

0:58 
2.7 

7:8.5 
9.0 

13:54 
2.3 

20:20 

8.5 

f'30 

1:62 
2.6 

8:22 
9.1 

14:40 
2.3 

21:05 

8.7 

d 

M 

31 

0:00 
2.4 

6:86 

8.7 

12:50 
2.4 

19:20 
8.3 

S 

31 

8:14 
2.6 

9:40 
9.0 

15:52 
2.2 

22:24 

8.9 

The  tides  are  placed  in  the  order  of  oct-nrrenoe.  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  hiKh  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  5.6  feet  below  mean  sea  level.  In  order  to  refer  the  ulK»ve  heights  to  the  plane  used  upon  the  Portuguese  Charts  of 
Lislwn  Harbor,  add  1.8  feet  to  each.  A  foot  is  about  three-tenths  of  a  meter.  To  find  the  depth  of  water,  add  the  tabular  height 
to  the  soundings  given  on  the  chart,  unless  a  minus  ( -  )  sign  is  iK'fore  the  height,  in  which  case  subtract  it. 

The  time  used  is  Lisbon  Mean  Local  Civil,  for  the  meridian  9°  tv  W..  0»«  is  midnight,  12>»  is  noon;  all  hoars  less  than  12  are  in 
the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:47  is  3:47  p.  m. 

#,  new  moon;  3).  Ist  quar.;  Q.  ^"^1  mo<m;  f^,  3d  quar.;  E,  moon  on  the  equator;  N,  S.  moon  farthest  north  or  sonth  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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1 

JANUARY. 

FEBRUARY. 

fhand 

MARCH. 

t  tti  High  and 
ttter. 

1  c  iDayof- 

Time  and  Height  of  High  and 
Low  Water. 

d 

IJayof— 

Time  ana  Hetglit  of  Bk 
Low  IValer. 

D*yof^ 

Time  and  Ueigh 
Ltw  W 

1 

W.  Mo. 

w. 

Mo, 

W. 

Mo. 

F 

1 

2K)5       7:67 
14.6        2.S 

14:30 
14.7 

20:22 
1.7 

o'm 

t 

1 

3:23 
16.0 

9:16 
—0.1 

15:49 
16.0 

21:41 
0.0 

P 

Tu 

1 

3:05 
15.9 

9:00 
-0.1 

15:31 
16.0 

21:24 
0.1 

X 

^ 

2 

2:56       8:48 
16.8         0.9 

16:20 
15.4 

21:12 
0.7 

PTu 

2 

4:18 
16.6 

10:07 
—1.0 

16:38 
16.2 

22:27 
-0.6 

O 

W 

2 

3:36 
17.0 

9:48 
—1.0 

16:19 
16.4 

22:09 
—1.2 

0   S      3 

3:45       9:38 
16.0     -0.1 

16:08 
16.8 

21:68 
0.3 

W 

3 

5:00 
17.2 

10:61 
-1.8 

17:24 
16.2 

23:12 
-0.6 

E 

Th 

3 

4:20 
17.7 

10:33 
—1.3 

16:42 
16.9 

22:50 
—1.0 

P    M;    4 

4:30      10:23 
16.2     -0.7 

16:54 
16.9 

22:44 
-0.1 

E 

Th 

4 

6:43 
17.2 

11:36 
-L2 

18K)8 
16.9 

23:67 
—0.2 

F 

4 

6:22 
17.4 

11:15 
—1.2 

17:44 
16.4 

28:36 
-0.8 

ITu    6 

6:16      11:10 
16.4     -0.8 

17:38 
15.6 

28:29 
0.1 

F 

5 

6:28 
16.5 

12:20 
-0.5 

18:67 
15.4 

S 

5 

6:05 
17.0 

11:69 
-0.6 

18:27 
16.7 

!W     6 

6:00      11:62 
16.4     -0.6 

18:24 
15.4 

S 

6 

0:42 
0.6 

7:14 
15.6 

13:08 
0.6 

19:87 
14.4 

s 

6 

0:18 
0.1 

6:49 
16.8 

12:42 
0.5 

19:10 
14.7 

Th    7 

0:17        6:47 
0.8       16.3 

12:41 
0.2 

19:12 
14.5 

8 

7 

1:30 
1.8 

8:00 
14.2 

13:54 
2.1 

20:25 
13.2 

M 

7 

1:04 
L3 

7:35 
14.4 

13:36 
2.2 

19'M 
18.2 

E 

F  '    8 

1:04       7:36 
1.6       14.6 

13:32 
1.2 

20:02 
13.7 

d 

M 

8 

2:20 
3.0 

8:63 
13.1 

14:50 
8.6 

21:22 
12.5 

Tu 

8 

1:48 
2.7 

8:20 
13.0 

14:13 
3.6 

20:46 
12.3 

<^ 

8 

9 

1:56       8:27 
2. 7       13. 7 

14:26 
2.6 

21:00 
12.8 

Tu 

9 

3:18 
4.5 

9:67 
12.2 

15:56 
5.2 

22:35 
11.8 

(I 

W 

9 

2:42 
4.1 

9:19 
11.8 

15:14 
5.2 

21:62 
11.7 

1 

S'lO 

2:52       9:26 
3.7       13.0 

15:27 
4.0 

22:02 
12.5 

W 

10 

4:34 
5.5 

11:15 

n.6 

17:14 
5.8 

23:55 
11.7 

S 

Th 

10 

3:54 
5.5 

10:35 
11.1 

16:32 
6.2 

28:16 

n.4 

M'll 

1 

3:56      10:36 
4.7       12.6 

16:36 

4.8 

23:12 
12.2 

siTh 

11 

5:57 
5.7 

12:36 
11.4 

18:31 
5.8 

F 

11 

5:22 
6.2 

12:00 
11.0 

17:68 
6.3 

!tu  12 

1     1 

6:10      11:30 
5.2       12.6 

17:48 
5.1 

F 

1 

12 

1:12 
11.8 

7:10 
5.0 

13:44 
11.6 

19:54 
5.2 

S 

12 

0:38 
11.6 

6:40 
5.6 

13:16 
U.3 

19:08 
5.7 

'      W   13 

0:27       6:25 
12.2         5.1 

18:00 
12.3 

18:55 
4.8 

1  S 

1 

13 

2:09 
12.3 

8:05 
4.1 

14:38 
12.0 

20:24 
4.0 

S 

13 

1:42 
12.0 

7:38 
4.6 

14:10 
11.9 

19:68 
4.6 

Th  14 

1:32       7:27 
12.5         4.2 

14:02 
12.6 

19:50 
4.1 

S 

14 

2:55 
12.9 

8:48 
3.2 

16:20 
12.5 

21:06 
3.2 

A 

M 

14 

2:10 
13.0 

8:22 
3.6 

14:33 
12.8 

20:40 
3.5  ; 

s    F    15 

1     1 

2:25       8:19 
13.0         8.4 

14:52 
12.6 

20:40 
3.4 

M 

15 

3:36 
13.4 

9:30 
3.2 

15:56 
13.0 

21:40 
2.5 

Tu 

15 

2:50 
13.7 

9:00 
2.7 

15:29 
13.2 

21:16 

2.6 

1     !  S    16 

3:10       9m 
13.3        2.7 

15:35 
12.8 

21:22 
2.8 

A  Tu 

• 

16 

4:10 
13.8 

10:00 
2.0 

16:24 
13.5 

22:10 
2.1 

W 

16 

3:43 
14.0 

9:32 
2.0 

15:58 
13.8 

21:45  ! 
1.5 

•'  ®  ;i7 

3:52       9:45 
13.6         2.2 

16:11 
13.1 

21:57 
2.4 

W 

17 

4:38 
14.2 

10:28 
1.7 

16:52 
13.7 

22:38 
1.9 

f 

Th 

17 

4:12 
14.5 

10:00 
1.4 

16:26 
14.4 

1  M  '  18 

4:27      10:19 
14.0        2.0 

16:43 
13.2 

22:28 
2.3 

Th 

1 

18 

5:06 
14.5 

10:55 
1.5 

17:20 
14.1 

23:06 
1.8 

F 

18 

4:40 
14.9 

10:29 
1.1 

16:55 
14.7 

22:42 
1.2 

A 

Tu  19 

1 

4:68      10:60 
14.2         1.9 

17:12 
13.2 

22:68 
2.3 

E 

F 

19 

5:34 

14.8 

11:24 
1.4 

17:48 
14.1 

23:35 

1.8 

8 

19 

5:10 
15.2 

10:58 
1.0 

17:25 
14.9 

23:13 
1.2 

W 

20 

5:27      11:20 
14.2         2.0 

17:43 
13.5 

23:29 
2.4 

S 

20 

6:04 
14.6 

11:54 
1.6 

18:20 
14.1 

S 

20 

6:40 
15.0 

11:80 
1.1 

17:56 
14.7 

23:46 
1.5 

Th 

21 

5:57      11:50 
14.0         2.0 

18:14 
13.3 

s 

21 

0:07 
2.1 

6:36 
14.0 

12:27 
1.8 

18:62 
13.9 

M 

21 

6:14 
14.5 

12:04 
1.5 

18:31 
14.2 

.     .    . 

i  F 

22 

0:00       6:28 
2.6       13.7 

12:20 
2.1 

18:46 
13.3 

M 

22 

0:42 
2.4 

7:12 
13.3 

13:a5 
2.4 

19:32 
13.4 

Tu 

22 

0:22 
2.0 

6:50 
14.2 

12:42 
2.2 

19:10 
13.8 

E 

s 

23 

0:52       7:02 
3.0       13.3 

12:56 
2.4 

19:23 
13.0 

Tu 

23 

1:23 

2.8 

7:54 
13.1 

13:46 
2.9 

20:17 
12.8 

W 

23 

1:02 
2.5 

7:30 
13.5 

13:22 
3.0 

19:52 
13.0 

s 

24 

1:10       7:41 
3.2       13.0 

18:35 
2.9 

20:02 
12.7 

y^ '  w 

1 

24 

2:10 
3.4 

8:44 

n.5 

14:40 
3.7 

21:18 
12.3 

7' 

Th 

24 

1:48 
8.2 

8:22 
12.4 

14:17 

8.8 

20:62 
12.2 

1^ 

M    25 

1:52       8:26 
3.4       12.5 

14:18 
3.3 

20:53 
12.3 

Th 

25 

3:13 
4.1 

9:50 
12.1 

15:52 
4.5 

22:33 
12.2 

F 

25 

2:60 
4.1 

9:31 

11.8 

15:30 

4.8 

22:09 
12.0 

1 

Tu  26 

2:44       9:17 
3.9       12.2 

15:16 
3.9 

21:56 
12.2 

n'  f 

26 

4:33 
4.5 

11:15 
12.2 

17:14 

4.8 

28:58 
12.6 

S 

26 

4:11 
4.5 

10:65 
11.8 

16:54 
6.1 

23:86 
12.5 

1  W  27 

3:52      10:27 
4.4       12.3 

16:30 
4.2 

23:12 
12. 4 

1 

27 

5:58 
4.2 

12:38 
12.9 

18:34 
4.2 

S^ 

27 

6:37 
4.4 

12:19 
12.5 

18:14 
4.6 

|Th'28 

6:08      11:46 
4.4       12.7 

17:47 
4.2 

S 

28 

1:12 
13. 7 

7:10 
3.2 

13:45 
14.0 

19:38 
.    3.0 

M 

28 

0:51 
13.5 

0:50 
3.4 

18:26 
13.7 

19:20 
3.4 

|N    F    29 

0:27        6:24 
13. 2         3. 9 

13:00 
13.5 

18:56 
3.6 

M 

29 

2:13 
14.7 

8:08 
1.6 

14:42 
15.1 

20:52 
1.4 

'' 

Tu 

29 

1:52 
14.6 

7:48 
2.0 

14:22 
14.8 

20:15 

1.8 

1     1  S    30 

1:35       7:30 
14.1         2.8 

14:05 
14.3 

19:56 
2.3 

1 

1 

E 

W 

30 

2:45 
15.7 

8:38 
0.5 

15:11 
15.7 

21:03 
0.4 

S    31 

! 

2:31        8:25 
15.2         1.2 

14:59 
16.2 

20:50 
1.0 

o 

Th 

31 

3:34 
16.7 

9:27 
-1.5 

15:38 
16.6 

21:47 
—0.6 

hday: 
ioned 
l)elow 
■)  sign  1 

a 
fr< 
m 
is 

The  tid 
compari» 
>m  Mean 
ean  sea  h 
before  th 

es  are  placed  in  the  order  of  occur 
on  of  consecutive  heights  will  indi 
Low  Water  Springs,  which  is  the  d 
?vel.    To  find  the  depth  of  water  a 
e  height,  in  which  qasq  subtract  it 

rence.  wi 
L*ate  whe 
atum  of 
dd  the  tn 

th  their  times  on  the  first  line  ai 
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soundings  on  the  French  Charts 
bular  height  to  the  soundings  g 

idl 
lel 
for 
Ive 

leights  0 
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this  regi 
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•n  diminished  by  12  give  the  times  after  noor 
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APRrt.. 

MAY. 

JUNE. 

a 

Day  of— 

Time  and  Height  of  High  and 
|x)w  water. 

Day of— 

Tlma  and  Height  of  High  and 
LowWater. 

a^ 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

W.|Mo. 

W.  JMo. 

W. 

Mo. 

F 

1 

4:17 
16.8 

10:10 
-2.7 

16:88      22:80 
16.3     -1.7 

8 

1 

4:38 
15.7 

10:27 
-1.5 

16:57 
15.6 

22:60 
—1.7 

W 

1 

6:40 
18.4 

11:29 
0.3 

17:57 
18,7 

23:50  ' 
0.2  1 

S 

2 

5:00 
16.5 

10:62 
-2.5 

17:20  .  23:11 
15.9     -2.5 

M 

2 

5:20 
15.0 

11:08 
-1.0 

17:88 
14.9 

23:32 
-1.0 

Th 

2 

6:21 
12.7 

12.-07 
1.0 

18:87 
18.0 

.  .  .i 
•  ■  -1 

S 

3 

5:42 
16.8 

11:88 
—1.8 

18:02      28:61 
15.2     -1.6 

s 

Tu 

3 

6:02 
14.1 

11:60 
—0.2 

18:20 
14.0 

.    .    . 

F 

3 

0:30 
L2 

6:59 
U.9 

12:47 
2.0 

19-18  1 
12.2 

M 

4 

6:26 
14.7 

12:15 
-0.7 

18:43    .    .    . 
14.2    .    .    . 

W 

4 

0:12 
0.0 

6:42 
13.0 

12:32 
1.0 

19:02 
13.0 

8 

4 

1:11 
2.0 

7:40 
11.2 

13:32 
2  8 

20:02; 
11.6 

Tu 

5 

0:87 
-0.8 

7:07 
13.8 

13:00      19:29 
0.7       12.8 

Th 

5 

0:54 
1.2 

7:28 
11.9 

18:15 
2.2 

19:47 
11.9 

A 

8 

5 

1:57 
2.9 

8:15 

n.o 

14:17 
3.6 

20:50  i 
11.1 

s 

W 

6 

1:20 
1.2 

7:50 
12.1 

13:42      20:12 
2.8       11.8 

F 

6 

1:40 
2.4 

8:10 
11.0 

14:01 
3.3 

20.33 
11.2 

c 

M 

6 

2:45 
8.6 

9:18 
10.9 

15:10 
4.2 

21:42  ' 

n.i 

(L 

Th 

7 

2:10 
2.7 

8:42 
11.1 

14:55      21:12 
3.7       11.0 

C 

S 

7 

2:85 
8.6 

9:08 
10.6 

15:00 
4.2 

21-.36 
10.9 

E 

Tu 

7 

3:42 
4.0 

10:20 
11.2 

16:13 
4.3 

22:47 
11.5' 

F 

8 

8:16 
8.8 

9:52 
10.5 

15:46      22:28 
4.6       11.0 

A 

s 

8 

3:40 
4.1 

10:18 
10.6 

16:10 
4.7 

22:60 
11.2 

W 

8 

4:47 
8.9 

11:25 
11.8 

17:17 
4.0 

23:51 
12.1 

S 

9 

4:85 
4.5 

11:16 
10.9 

17:11      28:52 
6.1       11.5 

M 

9 

4:50 
4.2 

11:29 
11.2 

17:21 
4.6 

28:57 
11.7 

Th 

9 

5:47 
3.4 

12:25 
12.5 

18:17 
3.3 

A 

H 

10 

5:55 
4.5 

12:32 
11.5 

18:24    .    .    . 
4.6    ..    . 

Tu 

10 

5:55 
8.8 

12:32 
11.9 

18:28 
3.9 
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i  Low  Water  Springs,  which  is  the  datum  of 
eveL   To  find  the  depth  of  water,  add  the  ti 
le  height,  In  which  case  suotract  it. 
ae  used  Is  Paris  Mean  Civil  for  the  meridian '. 
greater  are  in  the  afternoon  (p.  m. )  and  whi 
f  moon;  }),  1st  quar.;  O,  fuH  moon;  (^,  3d 
L,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Tt 
soundings  on  the  French  Charti 
ihular  height  to  the  soundings  s 

2°  20'  E.:  0"  is  midnight,  12i»  is  no< 
9n  diminished  by  12  give  the  tlm 
quar.;  B,  moon  on  the  equator; 

nd 
leh 

if 01 

'Ive 

)n; 
esa 

N, 

heights  < 
eights,  ii 
•thisregl 
n  on  the 

all  hours 
f  ter  nooi 
S,  moon 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
on,  and  which  is  8.5  feet  below 
chart,  unless  a  minus  (^)  sign 

less  than  12  are  in  the  forenoon 
i;  for  Instance,  15:4716  3:47  p.  m. 
farthest  north  or  south  of  the 
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PcrroBER. 


T[metitid  HolK-htfif  Hlghnnd 


S 

M 

Tu'   4 

W,    5 

I 
Th 

F 


M|10 
Tu  11| 

w'l2' 
13 


Th 


IM 

'  Tu  18 

JAV  19 
AiTh'20 

I  F|21 
E I  S  I  22 
si  23 
M  24 
Tu  25 
W  •  26 
Th  27 
F    28 

s  '29 

S    30 
(C  I  M   31 


1:00 
2.8 

1:50 
S.6 

2:55 
4.3 

4:16 
4.3 

5:40 
8.5 

0:57 
13.8 

1:55 
14.5 

2:43 
15.6 

8:30 
16.8 

4:14 
16.7 

4:56 
16.5 

5:89 
15.7 

6:22 
14.7 

0:38 
0.2 

1:24 
1.7 

2:17 
3.1 

3:29 
4.3 

4:54 
4.8 

0:16 
11.7 

1:16 
12.2 

2:02 
13.0 

2:40 
13.5 

8:12 
14.0 

3:42 
14.4 

4:13 
14.6 

4:44 
14.6 

5:18 
14.6 

5:54 
14.3 

0:63 
1.5 

0:42 
2.5 

1:32 
3.5 


7:30 
12.7 

8:22 
12.0 

9:34 
11.3 

10:58 
11.8 

12:18 
12.8 

6:50 
2.2 

7:46 
0.5 

8:36 
—1.0 

9:23 
—2.1 

10:05 
—2.7 

10:48 
—2.7 

11:32 
—2.0 

12:15 
—1.0 

7.-08 
13.6 

7:54 
12.3 

8:55 
11.3 

10:10 
11.2 

11:36 
11.8 

6:10 
4.6 

7:06 
3.8 

7:50 
2.6 

8:80 
1.5 

9:00 
0.6 

9:31 
0.0 

10:00 
—0.2 

10:35 
0.0 

11:09 
0.2 

11:45 
0.9 

6:32 
13. 6 

7:15 
13.0 

8:a'> 
12.0 


13:24 
3.0 

14:20 
8.7 

15:36 
4.0 

17:04 
3.5 

18.-20 
2.4 

18:22 
14.3 

14:17 
15.6 

15:08 
16.6 

15:52 
17.0 

16:35 
16.9 

17:18 
16.2 

18:02 
15.3 

18:46 
13.9 

13:00 
0.5 

13:53 
2.0 

14:58 
3.3 

16:17 
4.2 

17:38 
4.4 

12:46 
12.2 

13:38 
12.7 

14:20 
13.3 

14:57 
13.9 

15:26 
14.3 

15:57 
14.5 

16:28 
14.5 

17:00 
14.5 

17:35 
14.2 

18:12 
13.7 

12:25 
1.7 

13:10 
2.5 

14:07 
3.2 


19:55 
12.1 

20:58 
11.2 

22:20 
11.2 

23:45 
12.1 


19:20 
0.9 

20:12 
-0.6 

21:00 
—1.9 

21:45 
—2.6 

22:28 
—2.7 

23:10 
—2.1 

23:53 
—1.2 


19:30 
12.6 

20:26 
11.5 

21:85 
10.7 

23:00 
11.1 


1«:44 
8.8 

19:30 
2.9 

20:10 
1.8 

20:44 
0.9 

21:15 
0.1 

21:44 
—0.2 

22:16 
—0.1 

22:50 
0.2 

23:24 
0.7 


18:50 
13.0 

19:41 
12.0 

20:45 
11.2 


NOVEMBER. 


EMiyol— 


SI  i  W.  Mo. 


!tu  1 

I    I 

W,  2 
I      I 

Th'  3 

E  I  F  j  4 

P I  8  I  6 


Timeand  Height  of  Hi^hand 
Ixw  Water. 


s 

6 

• 

M 

7 

Tu    8 

W     9 

Th 

10 

8 

F 

11 

S 

12 

s 

13 

M 

14 

:)ITu'l5 

Iw[l6 

AiTh  17 

E I  F  ;  18 
I  S  119 
I  Si20 

M    21 

I       I 
Tu  22 

C   W  23 

Th  24 

N  I  F  '  25 
I  S  !26 
I  Sl27 
Im   28 

Tu  29 

I       I 
C  I  W  ^  30 

I       I 


2:38 
4.0 

8:55 
4.1 

5:17 
3.7 

0:32 
13.1 

1:30 
14.2 

2:21 
15.2 

3:10 
15.8 

8:54 
16.2 

4:35 
16.0 

5:17 
16.5 

6:00 
14.6 

0:12 
0.3 

1:00 
1.5 

1:46 
2.S 

2:44 
3.8 

3:54 
4.5 

6:08 
4.6 

0:20 
11.7 

1:11 
12.5 

1:55 
13.3 

2:40 
13.8 

3:13 
14.4 

3:49 

14.8 

4.25 
15.0 

6:00  ' 
15.0 

5:41 
14.5 

6:23 
14.0 

0:37 
1.5 

1:26 
2.3 

2:25 
3.1 


9:15 
11.5 

10:36 
11.7 

11:55 
12.7 

6:26 
2.5 

7:22 
1.0 

8:14 
—0.4 

9:02 
—1.4 

9:47 
—2.0 

10:28 
—2.0 

11:10 
—1.6 

11:53 
-0.7 

6:44 
18.6 

7:30 
12.4 

8:18 
11.5 

9:20 
11.1 

10:33 
11.2 

11:45 
11.7 

6:32 
4.2 

7:02 
3.2 

7:47 
2.1 

8:27 
1.1 

9:08 
0.3 

9:39 
—0.2 

10:17 
—0.4 

10:55 
—0.3 

11:35 
0.0 

12:17 
0.6 

7:07 
13.8 

7:58 
12.7 

8:5M 
12.0 


15.20 
3.6 

16:42 
3.4 

17:55 
2.6 

18:00 
14.0 

13:55 
15.0 

14:45 
15.7 

15:82 
16.2 

16:15 
16.2 

16:59 
1.5.5 

17:41 
14.8 

18:24 
13.6 

12:37 
0.4 

13:24 
1.8 

14:20 
2.9 

15:25 
3.7 

16:37 
4.2 

17:42 
4.0 

12:48 
12.2 

13:83 
12.8 

14:17 
13.5 

14-54 
14.0 

15:30 
14.4 

16:07 
14.5 

16:45 
14.6 

17:22 
14.2 

18:02 
13.8 

18:45 
18.0 

13:02 
1.4 

13:59 
2.2 

15:05 
2.7 


22:02 
11.2 

23:22 
11.9 


18:57 
1.5 

19:47 
0.1 

20:37 
—1.0 

21  .-24 
—1.6 

22:06 
—1.8 

22:48 
—1.5 

28:30 

—0.8 


19:05 
12.4 

19:65 
11.4 

20:52 
10.8 

22:00 
10.6 

23:15 
11.2 


18:36 
3.4 

19:28 
2.4 

20K)7 
1.4 

20:43 
0.6 

21:1H 
0.0 

21:54 
—0.2 

22:32 
—0.2 

23:11 
0.2 

23:52 
0.8 


19:34 
12.2 

20:34 
11.6 

21:40 
11.5 


DECEMBER. 


Time  and  Height  of  High  and 
Low  water. 


Th  1 

E:  F  2 

I 

P|  S  3 

JS  4| 

iTu|  e' 

•  ,w|  7 

s|Th|  8' 


!  S 


10 
11 


.M|12| 

I      I 
Tu  13 

J 


M  I  26 

•  i 
P  Tu  27  , 

W  28 . 

•       I      I 
E  Th  29; 

F|30: 


S    31 


8:38 
3.6 

4:47 
3.6 

0:05 
12.8 

1:07 
13.7 

2.-00 
14.4 

2:50 
15.0 

3:87 
15.8 

4:20 
15.2 

6K)0 
15.1 

6:41 
14.3 

6:21 
18.7 

0:34 
1.2 

1:17 
2.2 


D   W  14| 

2:00 
3.1 

AITh'lsi 

1       i 

2:52 
8.9 

f'i6, 

3:53 
4.4 

s  '17 

5:00 
4.4 

S'l8' 

1 

0:10 
12.0 

M    19 

1K)5 
12.7 

Tu  20 

1:65 
13.5 

W,21 

2:46 
14.2 

C  Th'  22 

1 

3:27 
15.0 

N    F    23 

1      1 

4.-08 
15.3 

;  s  !  24 

4:49 
15.5 

SI  25 

5:30 

15.2 

6:16 
14.9 

0:29 
0.8 

1:17 
1.1 

2:09 
2.0 

3K)7 

2.8 

4:15 
3.4 


10:11 
12.0 

11:25 
12.7 

6:67 
8.0 

7:00 
1.8 

7*2 
0.7 

8:41 
—0.8 

9:80 
—1.0 

10:18 
—1.2 

10:65 
—1.1 

11:38 
—0.6 

12:14 
0.3 

7:02 
12.8 

7:47 
12.0 

8:38 
11.3 

9:22 
11.0 

10:27 
11.1 

11:32 
11.5 

6:02 
4.0 

6:58 
3.0 

7:47 
1.9 

8:87 
0.7 

9:20 
—0.2 

10:00 
—0.8 

10:42 
—1.0 

11:26 
—1.0 

12:08 
—0.8 

7K)0 
14.2 

7:47 
13.5 

8:40 
12.7 

9:42 
12.2 

10:55 
12.2 


16:16 
8.0 

17:27 
2.8 

12:82 
13.8 

18:82 
14.8 

14:25 
14.7 

15:12 
16.1 

16:42 
15.1 

16:42 
14.7 

17:23 
14.1 

18:05 
13.2 

18:46 
12.6 

12:57 
1.3 

13:40 
2.4 

14:30 
3.2 

15.-24 
3.9 

16:28 
4.1 

17:29 
3.8 

12:85 
12. 2 

13:30 
13.0 

14:22 
13.7 

15:05 
14.3 

15:48 

14.7 

16:30 
14.8 

17:12 
14.7 

17:55 
14.2 

18:36 
13.8 

12:54 
0.1 

13:45 
1.0 

14:44 
1.9 

l;>:45 
2.7 

16:66 
3.2 


22:55  1 
12.0 


18:31  ' 
2.2 

19:27  ' 

1.2  j 

20:17 
0.3 

21H)7 
-0.5 

21:.50 
— 0» 

22:30 
—1.2 

23:10 
-0.4 

23:51  I 
O.Si 


19:25 
11.7 

20:07 
11.1  i 

21:00 
10.8 

22:00 
10.  y 

23:06 
11.3 


18^27 
3.2 

19:22 
2.2 

20:12 
1.2 

20:55 
0.8 

21:37 
—0.3 

22:19 
—0.7 

23:00 
-0.6 

23:45 
-0.4 


19:22 
13.0 

20:16 
12.3 

21:15 
U.9 

22r>2  I 
11.9  I 

28:86 
12.2 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  time-s  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparijion  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and  wnich  Is  8.5  feet  below 
mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unlessa  minus  ( — )  sign 
is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Paris  Mean  Civil,  for  the  meridian  2O20'E.;  0»»is  midnight,  12»>  is  noon;  all  hours  less  than  12 are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  16:47  is  3:47  p.m. 

#,  new  moon:  J>,  Istquar.;  O.  ^"^1  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  eouth  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH.                                1 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

i^ 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

1 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W.  |mo. 

W.  ,Mo. 

W.  Mo. 

r~*i 

F 

1 

2:02       8:33 
17.6        1.7 

14.-27 
17.9 

20:58 
1.0 

O 

M 

1 

3:25 
19.8 

9:57 
-0.9 

15:60 
19.7 

22:18 
-LI 

P 

Tu 

1 

8:08 
19.6 

9:41 
-0.9 

15:84 
19.8 

22:04 
—1.8 

N 

S 

2 

2:52       9:25 
18.8        0.3 

15:17 
19.1 

21:47 
-0.1 

p 

Tu 

2 

4:12 
20.7 

10:42 
—1.9 

16:37 
20.4 

28.-04 
-L8 

O 

W 

2 

8:56 
20.9 

10:26 
—2.1 

16:20 
20.7 

22:45 
—2.3 

P 

H 

3 

8:40      10:12 
19.9     -0.9 

16:04 
19.8 

22:32 
-0.8 

W 

3 

4:59 
20.3 

11:27 
—2.3 

17:28 
20.5 

28:46 

— L8 

E 

Th 

3 

4.40 
2L6 

11.-09 
-2.7 

17:04 
2L0 

23:27 
—2.4 

iP 

M     4 

457      10:57 
20.5     —1.5 

16:51 
20.1 

23:19 
—1.1 

E 

Th    4 

5:42 
21.8 

12:10 
—2.1 

18:06 
20.2 

F 

4 

5:24 
2L6 

U:48 
—2.4 

17:44 
20.7 

Tu    5 

5:12     11:48 
20.7     -1.6 

17:36 
19.9 

F     6 

0:30 
—1.4 

6:28 
20.6 

12:54 
-L3 

18:52 
19.3 

8 

5 

0:08 
—2.0 

6:05 
20.9 

12:30 
-1.5 

18:26 
19.8 

W,    6 

1 

0K)8       5:58 
-0.8       20.4 

12:27 
—1.2 

18:24 
19.1 

S 

6 

1:12 
-0.4 

7:16 
19.4 

13:87 
0.0 

19:40 

18.1 

S 

6 

0:50 
—0.9 

6:48 
19.6 

13:12 
-0.1 

19:10 
18.0 

Th    7 

0:47       6:47 
-0.3       19.6 

13:15 
-0.4 

19:15 
18.3 

s 

7 

1:59 
1.0 

8H)7 
17.9 

14.25 

L5 

20:34 
16.7 

M 

7 

1:82 
-0.7 

7:36 
17.9 

13:55 
L6 

19:58 
16.8 

E    F'    8 

1:35       7:40 
0.8       18.5 

14:03 
0.8 

20:10 
17.2 

c 

M     8 

2:47 
2.5 

9K)3 
16.3 

15:17 
8.1 

21:86 
15.3 

Tu 

1 

8 

2:18 
2.4 

8:27 
16.2 

14:42 
3.8 

20:54 
15.2 

](L    S     9 

2:25       8:37 
1.9       17.2 

14:56 
2.0 

21:10 
16.1 

Tu    9 

1 

8:47 

4.0 

10:10 
14.9 

16.-21 
4.5 

22:47 
14.4 

C  W 

9 

8:10 
4.0 

,  9:28 
14.5 

15:40 
4.9 

22:02 
14.0 

S    10 

3:22       9:40 
3.0       16.1 

15:55 
8.1 

22:17 
15.3 

W 

10 

4:58 
5.0 

11:22 
14.2 

17:37 
5.4 

28:57 
14.2 

s  Th 

10 

4:16 
5.8 

10:47 
13.4 

16:55 
6.0 

28:22 
18.6 

M   11 

4:26      10:60 
4.0       15.4 

4.0 

23:26 
15.0 

s 

Th'll 

j 

6:21 
5.3 

12:31 
14.0 

18:58 
5.2 

.    .    . 

F 

11 

5:42 
5.9 

12:00 
18.2 

18:22 
6.1 

!  !  !  1 

Tu  12 

5:40      11:57 
4.6       15.1 

18:17 
4.4 

.    .    . 

F  ,12 

1.-02 
14.5 

7:37 
4.6 

13:34 
14.4 

20:05 
4.3 

8 

12 

0:32 
13.7 

7:07 
5.5 

13K)8 
13.6 

19:37 
5.2 

W  18 

0:29       6:66 
15.1         4.2 

13:00 
15.2 

19:27 
8.9 

S    13 

2K)0 
15.3 

8:35 
8.6 

14:27 
15.2 

20:56 
8.1 

S 

13 

1:84 
14.5 

8:09 
4.4 

14K)0 
14.5 

20:32 
8.9 

|Th  14 

1:27       8:00 
15.6         8.4 

13:65 
15.6 

20:24 
3.0 

S    14 

2:46 
16.1 

9:21 
2.4 

15:10 
15.8 

21:39 
2.1 

AM 

14 

2:22 
15.5 

8:55 
3.1 

14:44 
15.6 

21:12 
2.6 

s    F   15 

2:19       8:54 
16.3         2.5 

14:45 
16.1 

21.14 
2.2 

m:i5 

337 
16.9 

10:00 
1.6 

15:47 
16.7 

22:15 
L5 

Tu 

15 

8:02 
16.5 

9:84 
L9 

15:19 
16.7 

21:60 
L6 

S    16 

3:04       9:39 
16.9         1.7 

15:28 
16.6 

21:55 
1.6 

A 

• 

Tu  16 

4:04 
17.6 

10:33 
LI 

16:20 
17.2 

22:49 
1.1 

W 

16 

3:87 
17.5 

10:06 
LI 

15:52 
17.6 

22:22 
0.9 

•  s:i7 

8:45     10:19 
17.4         1.3 

16.-06 
16.9 

22:34 
L4 

W 

17 

4:37 
18.0 

11:06 
0.9 

16:52 

17.6 

23:19 
LI 

f 

Th  17 

4:10 
18.3 

10:38 
0.6 

16:24 
18.3 

22:52 
0.5 

M  j  18 

4:22      10:52 
17.7        1.1 

16:40 
17.0 

23:08 
1.4 

Th'l8 

6:08 
18.1 

11:35 
0.9 

17:21 

17.7 
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18.7 

22:55 
O.b 

N    F    25 

5:00 
19.2 

11:31 
0.8 

17:17 
18.7 

23:47 
1.0 

S    25 

1 

5:28 
19.6 

12:00 
-0.8. 

17:50 

18.8 

W  26 

f 

4:43 

18.9 

11:14 
0.6 

11:00 
18.7 

23:28 

o.y 

S    26 

5:38 
18.8 

12:11 
0.7 

18K)0 
18.0 

.    .    . 

M   26 

0:18 
0.5 

6:13 
19.1 

12:44 
0.2 

18:38 
19.2 

Th'27 

1 

6:15 

18.8 

11:45 
1.0 

17:33 
18.3 

1 

S    27 

1 

0:27 
1.7 

6:22 
18.0 

12:.52 
1.4 

18:47 
17.1 

P  Tu  27 

1      1 

1:02 
1.2 

7K)2 
18.3 

13:30 
0.9 

19.-28 
17.2 

Fl28 

1 

0:01 
1.5 

5:52 
18.2 

12:20 
1.6 

18:10 
17.6 

M  28 

1:10 
2.5 

7:10 
16.9 

13:40 
2.3 

19:40 
16.0 

W  28 

1:49 
2.1 

7:56 
17.2 

14:19 
1.9 

20:27 
16.3 

N 

S    29 

1 

0:36 
2.4 

6:32 
17.2 

12:58 
2.3 

18:54 
16.5 

jTu  29 

2:00 
3.5 

8:08 
15.9 

14:32 
3.1 

20:45 
15.1 

E  Th  29 

2:41 
8.0 

8:56 
16.3 

15:14 
2.7 

21:31 
15.5 

S    30 

1:17 
3.8 

7:19 
16.1 

13:45 
3.2 

19:48 
15.3 

(L 

W  30 

2:58 
4.2 

9:17 
15.2 

15:86 
8.7 

22:00 
14.6 

'  F   30 

8:40 
8.7 

10K)2 
15.7 

16:17 
3.4 

22:41 
15.2 

(L 

M   31 

2:06 
..2 

8:17 
14.9 

14:40 
4.1 

20.58 
14.3 

8    31 

4.50 
4.2 

11:15 
15.6 

17:80 
3.8 

23:50 
15.4 

ThetW 
a  comparis 
from  5ieaD 
mean  sea  1 
is  before  tl 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  Indicate  whe 
Low  Water  Springs,  which  is  the  datum  of  s 
evel.    To  find  the  depth  of  water,  add  the  U 
le  height,  in  which  case  subtract  it. 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.     The  heignte,  i 
oundings  on  the  French  Charts  for  this  regi 
ibular  height  to  the  soundings  given  on  the 

m  the  second  line  of  each  day: 
n  feet  and  tenths,  are  reckoned 
on,  and  which  is  9.9  feet  below 
chart,  unless  a  minus  (- )  sign 

The  tin 
(a.m.).  all 

ae  used  Is  Paris  Mean  Civil,  for  the  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  wh< 

2°  20^  E. ;  OMs  midnight.  12«»  is  noon;  all  hours 
;n  diminished  by  12  give  the  timesafter  noor 

less  than  12  are  In  the  forenoon 
i;  for  instance,  15:47  is  8:47  p.  m. 

#.  ne^ 
equator;  A 

r  moon:  ^.  Ist  quar.;  Q.  full  moon;  C.  3d  q 
,  P,  moon  in  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  oi 

south  of  the 
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JANUARY. 

fhand 

— 

FEBRUARY. 

MARCH.                               1 

s 

Dayof- 

Time  and  Heixht  of  Hie 
Low  water. 

S 

Dayof- 

Time  and  Heightof  High  and 
Low  water. 

^ 

Day  of— 

Tlmean< 

8:48 
0.4 

1  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

2:36 
2.7 

7:2$     15K)5 
•  21.0        1.7 

19:50 
21.4 

0 

M 

1 

4:05 
0.4 

8:61 
23.2 

16:80 
—1.0 

21:17 
23.4 

P 

Tu 

1 

8:35 
22.9 

16:16 
— L2 

21:02 
23.4 

N 

S 

2 

3:30 

1.4 

8:18     15:56 
22.4        0.3 

20:42 
22.5 

P 

Tu 

2 

4:55 
-0.8 

9:42 
24.0 

17:20 
—2.0 

22:09 
23.9 

o 

w 

2 

4:40 
—1.2 

9:25 
24.2 

17:03 
—2.4 

21:60 
28.3 

0 

S 

3 

4:21 
0.4 

9:08     16:46 
23.3     -0.6 

21:34 
23.3 

W 

3 

5:42 
— L2 

10:28 
24.5 

18:05 
—2.8 

22:53 
24.2 

E 

Th 

3 

5:27 
-1.9 

10:12 
23.9 

17:50 
-8.0 

23:86 
23.1 

P 

M 

4 

5:10 
-0.2 

9:55      17:33 
23.9     —1.2 

22:21 
23.6 

E 

Th 

4 

6.-27 
-1.4 

11:12 
24.8 

18:49  ' 
—2.0 

23:36 
28.7 

F 

4 

6:10 
-2.2 

10:55 
23.3 

18:30 
-2.5 

23:17 
22.9 

Tu 

5 

50)6 
-0.3 

10:40     18:18 
23.9     —1.1 

23:05 
23.4 

F 

5 

7:11 

-0.8 

11:66 
23.5 

19:83 
—1.2 

s 

5 

6:52 
-1.7 

11:36 
23.8 

19:10 
-1.6 

23:58 
23.1 

w 

6 

6:41 
0.0 

11:26     19:02 
23.4     -0.7 

23:50 
22.7 

S 

6 

0:20 
22.8 

7:56 
0.1 

12:40 
22.4 

20:19 
0.1 

S      6 

7:85 
-0.8 

12:18 
22.6 

19:56 
0.1 

.    .    . 

1 

Th 

7 

7:27 
0.7 

12:12      19:50 
22.6        0.2 

.    .    . 

. 

IS 

7 

1:06 
21.5 

8:42 
1.6 

13:30 

20.8 

21:07 
1.9 

m'    7 

0:42 
21.8 

8:18 
1.4 

13:02 
20.7 

20:40 
2.0 

E 

F 

8 

0:37 
21.9 

8:14      13:00 
1.6       21.4 

20:40 
1.3 

c 

M 

8 

1:52 
20.0 

9:30 
8.1 

14:17 
18.5 

21:56 
3.6 

Tu 

8 

1:26 
19.9 

9:05 
2.8 

13:50 
19.2 

21:28 
3.7 

c 

S 

9 

1:26 
20.6 

9:04     13:50 
2.7       19.9 

21:30 
2.5 

Tu 

9 

2:47 
18.2 

10:28 
4.6 

15:15 
17.2 

22:59 
5.1 

c 

W 

9 

2:15 
18.5 

9:55 
4.4 

14:42 
17.2 

22:20 
6.3 

8 

10 

2:20 
19.1 

10:00      14:46 
3.8       18.5 

22:30 
3.7 

W 

10 

8:50 
16.8 

11:40 
5.5 

16:29 
15.8 

s 

Th 

10 

8:14 
16.7 

11.00 
5.7 

15:50 
15.7 

23:84 
6.4 

M 

11 

8:21 
18.0 

11:05     15:53 
4.6       17.1 

23:37 
4.6 

s 

Th 

11 

0:12 
5.8 

5:07 
15.9 

12:57 
5.4 

17:48 
15.6 

F 

11 

4:27 
15.5 

12:18 
6.1 

17:12 
15.1 

Tu  12 

j 

4:30 
17.0 

12:18     17:07 
4.9       16.5 

.    .    . 

F 

12 

1:80 
5.3 

6:22 
16.2 

14:10 
4.4 

18:57 
16.4 

S    12 

0:56 
6.1 

5:48 
15.5 

13:86 
5.4 

18:26 
14.8 

W.13 

1 

0:50 
4.6 

5:42      13:80 
16.1        4.8 

18:19 
17.0 

S 

13 

2:36 
5.8 

7:26 
17.4 

15:09 
3.2 

19:55 
17.6 

S 

13 

2:08 
5.2 

6:55 
16.4 

14:88 
4.1 

19.-26 
17.0 

Th 

14 

1:58 
4.0 

6:48      14:33 
17.8        3.2 

19.'20 
17.8 

8 

14 

8:30 
3.1 

8:13 
18.4 

15:54 
2.1 

20:38 

18.8 

A 

M 

14 

8:0^1 
8.8 

7:47 
17.9 

15:25 
2.8 

20:10 
18.4 

s    F 

15 

2:58 
3.1 

7:45      15:27 
18.9        2.0 

20:12 
18.9 

M 

15 

4:14 
2.0 

8:58 
19.7 

16:35 
1.1 

21:18 

19.7 

Tu 

15 

3:47 
2.6 

8:30 
19.0 

16:05 
1.7 

20:60 
19.6 

is 

16 

3:50 
2.0 

8:32     16:11 
19.8        1.0 

20:59 
19.8 

A 

• 

Tu 

16 

4:51 
1.3 

9M 
20.6 

17:07 
0.7 

21:50 
20.6 

W'16 

435 
1.7 

9:06 
20.3 

16:40 
0.9 

21:24 
20.8 

• 

8 

17 

4:32 
1.4 

9:17     16:54 
20.4        0.4 

21:39 
20.3 

W 

17 

5:22 
1.8 

10:02 
21.2 

17:36 
0.7 

22:20 
21.3 

f 

Th 

17 

4:55 
1.2 

9:37 
21.3 

17:09 

0.7 

21:51 
•21.6 

M 

18 

5:10 

1.2 

9:52     17:29 
20.9        0.5 

22:11 
20.7 

Th 

18 

6:50 
1.6 

10:31 

21.8 

18:04 
0.9 

22:48 
22.0 

F 

18 

6:24 
1.1 

10:05 
22.1 

17:87 
0.7 

22:21 
22.4 

A 

Tu 

19 

5:42 
1.5 

10:24      18:00 
21. 1         0. 9 

22:43 
20.9 

E 

F 

19 

6:18 
1.7 

11:00 
22.1 

18:32 
1.1 

28:17 
22.4 

S 

19 

5:52 
1.1 

10:85 
22.7 

18:06 
1.0 

22:50 

22.8 

'W  20 

6:12 
2.0 

10:55      18:30 
21.3         1.3 

23:14 
21.2 

S    20 

6:48 
1.7 

11:30 
21.6 

19:02 
1.2 

23:48 
22.6 

8 

20 

6:22 
1.5 

11:06 

22.8 

18:88 
1.2 

23:20 
22.8 

.Th'21 

1 

6:45 
2.4 

11:26      18:59 
21.4         1.8 

23:42 
21.4 

*21 

7:20 
2.0 

12:02 
22.0 

19:36 
1.6 

M 

21 

6:54 
1.6 

11:37 
22.4 

19:10 
L6 

23:55 
22.4 

F 

22 

7:15 

2.8 

11:56      19:31 
21.5        2.1 

.    .    . 

M,22 

0:22 
22.0 

7:55 
2.3 

12:38 
21.4 

20:14 
2.1 

Tu 

22 

7:31 
2.0 

12:14 
21.7 

19:48 
2.8 

.     .    . 

E 

S 

23 

0:16 
21.4 

7:49      12:30 
3.0       21.4 

20:07 
2.4 

Tu  23 

1:02 
21.2 

8:36 
2.9 

13:20 
20.2 

20:58 
3.1 

W 

23 

0:35 
21.4 

8:10 
2.0 

12:55 
20.8 

20:33 
3.1 

s 

24 

0:54 
21.3 

8:27      13:10 
8.4       20.9 

20:47 
2.9 

3) 

W 

24 

1:47 
20.4 

9:22 
3.6 

14:09 
19.7 

21:50 
3.9 

N 

Th 

24 

1:20 
20.6 

8:57 
3.4 

13:46 
20.2 

21:22 
4.1 

}) 

M 

25 

1:34 
20.9 

9:09      13:52 
3.8       20.1 

21:32 
3.4 

Th 

25 

2:40 
19.6 

10:24 
4.4 

15:14 
18.4 

22:56 
4.9 

F 

25 

2:15 
19.6 

9:55 

4.4 

14:48 
18.7 

22:30 
5.1 

Tu:26 

2:20 
19.9 

10:00^     14:45 
4.^      19.0 

22:26 
4.1 

N 

F 

26 

3:50 
18.5 

11:38 
5.0 

16:32 

17.9 

S 

26 

8:22 
18.3 

11:10 
4.9 

16:05 
17.9 

28:58 
5.6 

W 

27 

320 
19.2 

11:05      15:52 
4.9       18.4 

25:34 
4.7 

s  '27 

1 

0:17 
5.1 

6:12 
18.3 

13:02 

4.4 

17:55 
18.4 

8 

27 

4:47 
17.8 

12:37 
4.6 

17:33 
17.9 

Th 

28 

4:30 
18.6 

12:17      17:07 
4.8       18.3 

s 

28 

'i'^f 

6:32 
19.3 

14:19 
2.5 

19:10 
19.7 

M 

28 

1:20 
4.6 

6:10 
18.6 

13-.57 
3.1 

18:49 
19.4 

N 

F 

29 

0:60 
4.5 

5:46     13:33 
19.0        4.0 

18:22 
18.9 

M 

29 

2:50 
2.5 

7:40 
20.9 

15:22 
0.7 

20:11 
21.7 

p 

Tu29 

1 

2:32 
2.6 

7:20 
20.4 

15:02 
0.8 

19:50 
21.4 

S 

30 

2:05 
3.6 

6:56      14:40 
20.2        2.4 

19:30 
20.5 

E    W 

30 

3:80 
0.6 

8:15 
22.2 

15:55 
-0.8 

20:40 
22.7 

8 

31 

8:08 
2.0 

7:57      15:88 
21.7        0.5 

20.-27 
22.1 

O  Th 

31 

4:19 
-1.1 

9:03 
23.4 

16:46 
—2.1 

21:30 
23.8 

Thetl<3 
acomparij] 
from  Mean 
is  11.8  feet 
a  minus  (- 

ThetlB 
(a.m.).all 

•,ne^ 
equator;  A 

les  are  placed  in  the  order  of  oc( 
on  of  consecutive  heights  will  li 
Low  Water  Springs,  which  isap 
below  mean  sea  level.    To  find 
-)  sign  is  before  the  height,  in  v 
ae  used  is  Paris  Mean  Civil,  for  tl 
greater  are  in  the  afternoon  (p.  i 
T  moon;  }),  Ist  quar.;  O.  full  m 
,  P,  moon  in  apogee  or  perigee. 

?un 
idi< 

^hi( 
tie  I 
n.) 
oon 

renci 
jate 
ximi 
dep 
;hca 
neric 
and 

5,Wi 

whel 
itely 
thof 
isesi 
lian 
whe 
3dq 

th  their  times  on  the  first  line  and  heights  c 
^her  it  is  high  or  low  water.    The  heights,  it 
the  datum  of  soundings  on  the  French  Ch 
water,  add  the  tabular  neight  to  the  sound! 
ibtract  it. 

^W  £.;  0i>  is  midnight,  12^  is  noon:  all  hours 
11  diminished  by  12  give  the  times  after  noor 
uar.;  £,  moon  on  the  equator;  N,  8,  moon  i 

m  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
arts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

less  than  12  are  in  the  forenoon 

arthest  north  or  south  of  the 
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APRIL. 

— 

— " 

MAY, 

Ltof  High  and 
uter. 

— 

JUNE. 

1 

1 

Day  of— 

Time  mid  Relghi  of  Uigh  and 
Low  Water. 

9 

liiiytjf— 
W.  llr>. 

TtmeandlletA-l; 
Uiw  VV 

Dt^roi- 

Time  and  tf  etf  ht  of  Hlsfh  and 

W. 

Mo. 

W.  M(K 

F 

1 

5:06 
-2.0 

9:51 
24.2 

17:28 
—2.6 

22:15 
23.9 

77 

6:27 
-L7 

10:12 
23.3 

17:46 
—1.2 

22:31 
23.1 

W     1 

6:30 
0.2  • 

11:16 
21.1 

18:47 
1.8 

23:31  1 
2L2 

S 

2 

6:50 
—2.2 

10:33 
24.4 

18:08 
-2.2 

22:54 
28.7 

M     2 

6:07 
— L2 

10:55 
22.8 

18:27 
—0.4 

23:12 
22.4 

Th 

2 

7K)9 
L6 

11:56 
20.2 

19.'27 
8.1 

.     .    .1 

s 

3 

6:30 
— !.6 

11:15 
23.6 

18:50 
—1.2 

23:35 
23.0 

S 

Tu    3 

6:50 
-0.1 

11.35 
21.7 

19:08 
1.1 

23:63 
2L4 

F 

^ 

0:12 
20.2 

7:48 
2.6 

12:35 
19.4 

20:08  1 
3.9 

M 

4 

7:10 
—0.5 

11:56 
22.7 

19:80 
0.3 

W     4 

7:30 
1.2 

12:16 
20.6 

19:50 
2.6 

S 

4 

0:52 
19.4 

8:29 
3.6 

13:15 
18.7 

20:51 
4.9 

Tu 

5 

0:16 
21.8 

7:53 
LO 

12:40 
20.9 

20:14 
2.2 

Th    5 

0:36 
20.2 

8:12 
2.7 

13:00 
19.3 

20:34 
4.0 

A 

s 

5 

1:37 
18.4 

9:18 
4.6 

14:00 
18.0 

21:37 
5.6 

S 

W 

6 

1:00 
20.2 

8:37 
3.8 

13:2.5 
19.2 

21:00 
4.0 

F      6 

1:20 
18.9 

8:57 
4.1 

13:46 
17.9 

21:20 
6.3 

c 

M 

6 

2:23 
17.6 

10:00 
6.1 

14:49 
17.6 

22:17 
5.8 

C 

Th 

7 

1:48 
18.6 

9:24 
4.3 

14:11 
17.6 

21:48 
6.4 

C 

S      7 

2:06 
17.5 

9:45 
5.1 

14:35 
16.7 

22:12 
6.2 

E 

Tu 

7 

8:14 
17.1 

10:52 
5.4 

15:46 
17.2 

23:25 
6.1 

F 

8 

2:37 
16.9 

10:21 
5.7 

15:12 
16.0 

22:55 
6.6 

A 

S    .8 

3:00 
16.3 

10:44 
6.1 

15:36 
15.9 

23:19 
6.7 

W 

8 

4:11 
16.9 

11:50 
5.4 

16:42 
17.5 

S 

9 

3:47 
15.6 

11:33 
6.3 

16:26 
15.1 

M     9 

4:07 
15.6 

11:50 
6.1 

16:42 
15.8 

Th 

9 

0:26 
6.5 

5:12 
17.4 

12:52 
4..9 

17:42 
18.0 

A 

s 

10 

0:10 
6.7 

6:00 
15.1 

12:48 
6.0 

17:40 
15.4 

Tu,  10 

0r25 
6.8 

6:12 
16.0 

12:54 
5.5 

17:46 
16.6 

F 

10 

1:25 

4.8 

6:10 
18.0 

13:50 
4.1 

18:37 
19.2 

M 

11 

1:22 
5.9 

6:12 
15.9 

13:52 

4.8 

18:41 
16.6 

E 

W  11 

1:27 
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a  minus  ( - 

The  tin 

(a.m.),ali 

•.  neT< 
equator;  A 

les  are  pla 
on  of  con! 
Low  Wat 
below  me 
-)  sign  is 
le  used  Is 
greater  ai 
r  moon:  ] 
,  P,  moon 

er  of  oc 

8  Will  i 

ch  is  ai 
ro  tind 
ht,  In  > 

il.fortl 
)on  (p.  1 
full  m 
►erlgee. 

cur 
tidi 
jpn 
the 
vhl 
len 

B.) 

oon 

renc 
L'ate 
)xin] 
dept 
zhct 
lerid 
and 

e,  w^ 
whe 
latel 
hof 
ises 
ian 
whe 
3d  < 

Ith  their  times  on  the  first  line  a 
ther  it  Is  high  or  low  water.    Th 
y  the  datum  of  soundings  on  the 
water,  add  the  tabular  height  t 
ubtract  it. 

29  20^  E. ;  O*"  is  midnight,  12««  is  noc 
n  diminished  by  12  give  the  time 
luar.;  E,  moon  on  the  equator; 

nd 
lefa 
?Fi 
ott 

>n; 
»a 

N, 

heights  i 
eights,  ii 
•ench  Ch 
le  sound 

all  hours 
fter  noon 
B,  mooD 

;>n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
arts  for  this  region,  and  which 
Lngs  given  on  the  chart,  unless 

less  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 

280 


HAVRE,  FKANCE,  1904. 


OCTOBER. 

of- 

NOVEMBER. 

- 

DECEMBER. 

il 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day 

Time  and  Height  of  High  and 
LowWater. 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  'mo. 

1 

W.  Mo. 

W. 
Th 

Mo. 

6 

1 

0:38 
20.8 

8K)8 
3.4 

12:56 
20.5 

20:32 
3.7 

Tu 

1 

2.-06 
19.0 

9:45 
6.8 

14:35 
18.6 

22:20 
4.7 

1 

2:57 
18.7 

10:40 
6.2 

15:80 
18.2 

28:14  1 

4.3  j 

N 

(C 

H 

2 

1:20 
20.0 

8:.57 
4.3 

13:47 
19.7 

21:28 
4.4 

\W''    2 

3:15 
18.1 

IIKK) 
5.6 

15:51 
17.9 

28:40 
4.6 

E 

F 

2 

4:10 
18.2 

11:60 
6.0 

16:45 
18.1 

.     .     .  j 

M 

3 

2:19 
18.9 

10:00 
6.1 

14:52 

18.4 

22:87 
5.1 

;Th|  3 

1 

4:36 
17.9 

12:23 
5.0 

17:12 
18.2 

P 

8 

3 

0:28 
3.8 

5:24 
18.5 

13:07 
8.7 

17:57 

18.8 

Tu 

4 

8:32 
17.9 

11:17 
5.7 

16:12 
17.9 

eIfI    4 
i 

1:00 
8.8 

5:54 
19.7 

13:37 
8.0 

18:25 
19.6 

§ 

4 

1:38 

2.8 

6:80 
19.5 

14:18 
2.2 

19K)0 
20.1 

w 

5 

0:02 

4.8 

4:56 
17.8 

12:42 
6.1 

17:86 
18.5 

P|8 

5 

2:07 
1.9 

6:57 
20.6 

14:38 
1.5 

19:25 
21.5 

M 

5 

2:40 
1.4 

7:28 
2L1 

16.-00 
0.7 

19:55 
21.3 

Th 

6 

1:22 
3.6 

6:15 
19.1 

13:57 
8.3 

18:46 
20.0 

§      6 

3:03 
0.2 

7:50 
22.3 

15:80 
-0.1 

20:17 
22.9 

Tu 

6 

3:34 
0.2 

8:20 
22.2 

16K» 
-0.5 

20:47  , 
22.3 

F 

7 

2:28 
1.7 

7:18 
21.1 

14:59 
1.2 

19:44 
22.1 

•  M 

1 

7 

8:56 
—1.0 

8:40 
23.4 

16:20 
-L4 

21:06 
28.7 

• 

W 

7 

4:24 
-0.4 

9:10 
22.9 

16:48 
-LO 

21:35  1 
22.8 

p 

E 

8 

8 

3:24 
-0.4 

8:11 
22.9 

15:50 
-0.7 

20:36 
28.7 

Tu 

8 

4:43 

—1.4 

9:29 
24.1 

17:06 
—1.6 

21:51 
24.0 

S 

Th 

8 

5:11 
—0.6 

9:56 
•23.0 

17:34 
-LI 

22:20 
22.6 

•    § 

9 

4:15 
—1.2 

9:00 
24.2 

16:37 
—1.7 

21:25 
24.6 

W'   9 

5:26 
-1.8 

10:11 
24.0 

17:50 
—1.5 

22:85 
28.4 

F.    9 

5:52 
0.3 

10-.87 
22.7 

18:15 
-0.6 

28.-00 
22.0 

M 

10 

5:00 
-1.? 

9:46 
24.4 

17:22 
—1.9 

22:08 
24.6 

Th  10 

6:10 
-0.7 

10:56 
23.3 

18:32 
-0.6 

28:18 
22.6 

8 

10 

6:34 
0.6 

11:19 
21.8 

18:56 
0.4 

28:42' 
21.2 

Tu 

11 

6:42 
—2.0 

10:29 
24.3 

18.-05 
-1.6 

22:50 
24.2 

s 

F   11 

6:51 
0.5 

11:87 
22.2 

19:15 
0.4 

§    11 

7:15 
L9 

11:59 
21.1 

19:37 
1.5 

:  :  :. 

W 

12 

6:26 
—1.1 

11:11 
23.6 

18:47 
-0.6 

28:38 
22.9 

1  8  _12 

0:00 
21.4 

7:85 
1.9 

12:20 
20.9 

19:58 
2.0 

M-  12 

0:22 
20.2 

7:56 
3.0 

12:40 
20.0 

20:18  ' 

2.9  1 

Th 

13 

7K» 
0.8 

11:55 
22.2 

19:32 
0.8 

.    .    . 

S    13 

0:45 
19.9 

8:21 
8.5 

18H)6 
19.4 

20:43 
3.6 

Tu  13 

1:05 
19.2 

8:40 
4.2 

18.-26 
18.8 

21K)2! 
4.2 

s 

F 

14 

0:18 
21.4 

7:54 
2.0 

12:40 
20.7 

20:17 
2.4 

m'14 

1 

1:30 
18.2 

9:07 
4.9 

13:65 
17.8 

21:34 
4.7 

}) 

W 

14 

1:50 
18.2 

9:25 
5.2 

14:12 
17.6 

21:50 
5.0 

8 

15 

1:04 
19.4 

8:40 
3.7 

13:27 
19.0 

21:«i 
4.0 

D 

Tu!l5 

2:25 
16.9 

lOKW 
6.0 

14:60 
16.4 

22:85 
5.6 

A 

E 

Th  15 

2:86 
17.4 

10:15 
5.9 

15:00 
16.9 

22:39 
5.3 

D   § 

16 

1:M 
17.7 

9:82 
5.0 

14:21 
17.8 

22:07 
5.2 

W  16 

8:28 
15.9 

11:10 
6.6 

16:00 
16.5 

23:42 

5.8 

F 

16 

8:29 
16.9 

11:10 
6.2 

15:56 
16.4 

2S:d5 

5.6 

M 

17 

2:67 
16.2 

10:40 
6.8 

16:80 
15.7 

28:17 
5.8 

A 

Th'l7 

4:35 
15.5 

12:18 
6.1 

17:05 
16.6 

8    17 

1 

4:28 
16.6 

12:12 
6.1 

16:59 
16.5 

Tu 

18 

4:12 
15.1 

11:56 
6.8 

16:46 
15.2 

•    •    ■ 

e 

F   18 

0:46 
5.4 

5:85 
16.1 

18:20 
5.8 

18K)5 
16.5 

S    18 

0:37 
5.5 

5:29 
17.2 

13:12 
5.5 

17:58 

17.-.! 

'w'l9 

1      1 

0:35 
5.5 

5:27 
15.4 

13:10 
5.6 

17:57 
15.9 

8    19 

1:41 
4.5 

6:80 
17.4 

14:10 
4.2 

18:57 
17.9 

M19 

1:37 

4.8 

6:25 

18.3 

U:ff7 
4.3 

18:53 
18.3 

A  Th,20 

1 

1:40 
4.7 

6:28 
16.4 

14K)9 
4.4 

18:54 
17.3 

8    20 

2:34 
3.7 

7:17 
18.8 

14:59 
8.8 

19:40 
19.1 

Tu  20 

2:32 
3.7 

7:18 
19.5 

15K» 
8.1 

19:45 
19.6 

F   21 

i 

2:31 
8.5 

7:17 
17.9 

14:58 
3.2 

19:33 
18.4 

jM  21 

8:16 
2.7 

8:00 
20.3 

15:39 
2.3 

20:20 
20.5 

W  21 

1 

3:21 
2.9 

8K)8 
20.7 

15:46 
2.0 

20:32 
20.9 

E 

8    22 

1 

3:18 
2.6 

8:02 
19.3 

16:40 
2.4 

20:20 
19.8 

TU|22 

3:52 
2.0 

8:38 
21.8 

16:15 
L7 

20:57 
21.4 

o 

Th  22 

1 

4:06 
2.1 

8:52 
22.0 

16:80 
L4 

21:15 
2L9j 

S(23 

3:54 
1.6 

8:36 
20.4 

16:12 
1.7 

20:54 
20.8 

0;W   23 

4:30 
1.5 

9:14 
22.2 

16:50 
L8 

21:82 
22.2 

N 

F 

23 

4:47 
L6 

9:34 
22.7 

17:10 
0.7 

21:55 

22.5 

0 

Mi  24 

1 

4:26 
1.4 

9:09 
21.4 

16:44 
1.5 

21:25 
21.8 

Th|24 

5:0b 
L6 

9:60 
22.6 

1736 
L2 

22:10 
22.7 

8 

24 

6:80 
1.4 

10:14 
28.0 

17:50 
0.5 

22:37 
.  22.7 

Tu'25 

4:57 
1.4 

9:40 
22.4 

17:14 
1.4 

21:56 
22.3 

N 

F   25 

5:42 
1.6 

10:27 
22.9 

18:02 
1.3 

•  22:48 
22.6 

8 

25 

6:10 
1.4 

10:65 
22.9 

18:81 
0.6 

23:20 
22.7 

W  26 

1 

5:28 
1.5 

10:11 
22.8 

17:46 
1.6 

22:28 
22.7 

8    26 

6:20 
2.0 

11:05 
22.9 

18:41 
1.6 

28:27 
22.4 

M   26 

6:52 

1.8 

11:37 
22.7 

19:16 
LI 

Th  27 

6:00 
1.7 

10:46 
22.8 

18:18 
1.8 

23:00 
22.7 

g    27 

7.-00 
2.6 

11:46 
22.2 

19:22 
2.1 

P 

Tu!27 

0:00 
22.3 

7:88 
2,8 

12:22 
22.0 

'MM 

L7 

F,28 

6:34 
2.1 

11:17 
22.4 

18:52 
2.2 

23:37 

21.8 

M   28 

0:06 
21.6 

7:42 
8.1 

12:80 
21.3 

20:07 
2.8 

W 

28 

0:48 
2L5 

8:21 
8,0 

18:10 
20.9 

20:47 
2.6 

N 

8 

29 

7:10 
2.9 

11:57 
21.4 

19:82 
2.7 

Tu  29 

0:55 
20.5 

8:31 
4.2 

13:19 
20.0 

21 KX) 
86 

E 

Th 

29 

1:40 
20.2 

9:15 
3.8 

14.-00 
19.9 

21:41 
3.2 

§ 

30 

0:17 
21.3 

7:62 
3.6 

12:88 
20.6 

20:18 
3.6 

c 

W,30 

1:52 
19.4 

952 
4.6 

14:18 
18.9 

22:00 
4.0 

F 

30 

2:37 
19.3 

10:15 
4.5 

15K» 
18.7 

22:47 
4.0 

c 

M 

31 

1:05 
20.2 

8:42 
4.4 

18:30 
19.9 

21:12 
4.2 

8 

31 

3:40 
18.3 

11:25 

4.8 

16:13 

17.8 

28:57 
4.4 

1 

The  tid 
a  comparifi 
from  Mean 
is  11.3  feet 
a  mlnuB  (- 

The  tin 
(a.m.),  all 

#,  nei« 
equator;  .A 

les  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximate] 
below  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  si 
ae  TMed  is  Paris  Mean  Civil ,  for  the  meridian  2 
greater  are  in  the  afternoon  ( p.  m. )  and  whe 
r  moon;  }).  Ist  quar.;  Q.  ^"11  moon;  (C,  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  li 
y  the  datum  of  soundings  on  the  French  Ch 
water,  add  the  tabular  height  to  the  sbundj 
ubtract  it 

«20'  E.:  0»»  is  midnight,  12«»  is  noon;  all  hours 
n  diminished  by  12  give  the  times  after  noon 
luar.;  £,  moon  on  the  equator;  N,  6.  moon 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
arts  for  this  region,  and  which 
Lngs  given  on  the  chart,  unless 

less  than  12  are  In  the  forenoon 
;  for  instance,  16:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 

• 
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r 

JANUARY. 

1 

FEBRVAEY. 

MARCH. 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

^.    w. 

1 

of- 

Time  *nid  Heif  ht  of  High  and 
Low  Water. 

^ 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

Mo. 

W. 

Mo. 

F 

1 

0:20 
14.6 

6:82      12:46 
1.7       14.9 

18:68 
1.2 

O 

M 

1 

1:42 
16.0 

7:65 
0.1 

14:07 
16.6 

20:19 
—0.3 

P 

Tu 

1 

1:24 
16.0 

7:86 
0.2 

13:49      20K)0 
16.5      —0.3 

N 

S 

2 

1:12 
16.4 

7:24      18:37 
0.8       16.8 

19:48 
0.4 

P  Tu 

2 

2:32 
16.9 

8:44 
—0.6 

14:66 
17.1 

21:10 
-0.8 

o 

W 

2 

2:14 
17.0 

8:25 
-0.8 

14:37      20:49 
17.3      —1.1 

c 

s 

3 

2K)0 
16.1 

8:14      14:26 
0.1       16.4 

20:86 
-0.2 

!w 

3 

3:18 
17.3 

9:80 
— LO 

16:40 
17.4 

21:54 
—1.0 

E 

Th 

3 

2:59 
17.6 

9:10 
—1.3 

15:20      21:88 
17.7      —1.3 

p 

M 

4 

2:48 
16.7 

9K)0     16:12 
—0.3       16.8 

21:23 
-0.6 

£  Th 

1 

4 

4K)4 
17.4 

10:16 
—1.1 

16:27 
17.4 

22:40 
— LO 

F 

4 

3:42 
17.7 

9:66 
— L4 

16K>5      22:17 
17.8      — L4 

Tu 

5 

3:86 
16.9 

9:47      16:68 
—0.5       16.9 

22:10 
-0.6 

F 

5 

4:61 
17.3 

11:02 
—0.8 

17:14 
17.0 

28:26 
—0.4 

S 

5 

4:27 
17.6 

10:40 
— LO 

16:50      23:00 
17.3      —0.7 

W 

6 

4.-22 
16.9 

10:35      16:45 
—0.6       16.8 

28:00 
-0.3 

S 

6 

6:37 
16.6 

11:60 
0.1 

18:02 
16.0 

'  s 

6 

6:12 
16.8 

11:24 
-0.2 

17:85      23:48 
16.3         0.4 

Th 

7 

6:10 
16.6 

11:22     17:36 
0.0       16.3 

23:47 
0.3 

S,    7 

0:14 
0.6 

6:27 
15.6 

12:39 
LI 

18:52 
15.0 

M     7 

6K)0 
16.7 

12:11 
LO 

18:22    .    .    . 
16.1     .    .    . 

E    F 

8 

6:00 
15.9 

12:12      18:25 
0.7       16.5 

a 

M 

8 

1.-07 
1.7 

7:20 
14.4 

13:86 
2.2 

19:47 
13.9 

Tul   8 

0-.36 
1.6 

6:42 
14.6 

13:04      19:16 
2.2       18.9 

C 

S  :    9 

0:40 
1.1 

6:52     18:07 
16.0         1.6 

19:40 
14.6 

Tu 

9 

2-XfJ 
2.7 

8:18 
18.4 

14:89 
3.2 

20:52 
13.0 

c 

W     9 

1:32 
2.8 

7:46 
13.8 

14K)6      20:17 
8.8       12.8 

S    10 

! 

1:38 
2.0 

7:61      14:06 
14.2        2.4 

20:21 
13.6 

W 

10 

3:14 
3.5 

9:28 
12.7 

16:50 
3.7 

22:04 
12.5 

s 

ThilO 

1 

2:87 
8.8 

8:50 
12.4 

16:15      21:29 
4.1       12.2 

M 

11 

2:41 
2.7 

8:66      15:16 
13.5        3.0 

21:28 
13.2 

s 

Th 

11 

4:26 
3.9 

10:40 
12.6 

17K» 
3.8 

23:14 
12.6 

f'ii 

3:52 
4.3 

10.-06 
12.0 

16:80      22:44 
4.3       12.0 

1 

Tu 

12 

3:48 
3.2 

10:02     16:23 
13.1         3.3 

22:87 
13.1 

F 

12 

5:34 
3.7 

11:48 
12.6 

18:04 
3.6 

.    .    . 

s 

12 

5:04 
4.2 

11:17 
12.1 

17:37      28:60 
4.1       12.3 

W  13 

4:66 
3.2 

11:10      17:27 
13.1        3.2 

23:41 
13.2 

S    13 

0:17 
12.8 

6:31 
3.4 

12:44 
13.0 

18:56 
8.1 

s 

13 

6:07 
3.9 

12:18- 
12.6 

18«2    .    .    . 
3.5    ..    . 

Thil4 

1 

6:68 
8.1 

12:12      18:26 
18.3        8.0 

.     .    . 

S    14 

1 

1:09 
18.3 

7:20 
2.9 

13:30 
13.7 

19:41 
2.5 

A 

M 

14 

0:43 
13.0 

6:55 
3.2 

13K)5      19:15 
13.4         2.8 

S    F    15 

0:39 
13.6 

6:51      18:06 
2.7       13.7 

19:16 
2.5 

M   15 

1:50 
14.0 

8:00 
2.2 

14:08 
14.2 

20:19 
2.0 

Tu 

15 

1:25 
13.7 

7:37 
2.4 

13:42      19:52 
14.0         2.1 

,  S    16 

1:29 
14.0 

7:37      13:50 
2.3       14.2 

20K)0 
2.1 

A 

• 

Tuie 

2:24 
14.4 

8:36 
L8 

14:40 
14.5 

20:61 
1.7 

W 

16 

1:57 
14.4 

8:10 
1.8 

14:12      20:22 
14.6,        1.6 

•    S    17 

2:10 
14.4 

8:20      14:27 
1.9       14.6 

20:39 
1.8 

W   17 

2:54 
14.7 

9:06 
1.6 

15:10 

14.8 

21:20 
L5 

t:"^ 

17 

2:28 
14.9 

8:39 
1.4 

14:41      20:52 
15.0         L2 

M  |l8 

2:45 
14.5 

8:57      15:00 
1.7       14.6 

21:12 
1.7 

Th  18 

;     i 

3:24 
16.0 

9:35 
1.4 

15:89 
16.1 

21:60 
L3 

F 

18 

2:57 
15.2 

9.-07 
1.1 

15:12      21:22 
16.4         L0| 

aTu  19 

8:17 
14.7 

9:29      15:83 
1.6       14.7 

21:45 
1.6 

e[f|19 

3:55 
16.2 

10:07 
1.1 

16:12 
15.4 

22:22 
1.1 

S 

19 

3:27 
15.6 

9:40 
0.8 

15:45      21:55 
15.7         0.6 

,W  20 

8:60 
14.8 

10:02      16:07 
1.6       14.8 

22:19 
1.6 

S    20 

^      4:28 
15.4 

10:40 
1.1 

16:47 
15.8 

22:57 
1.2 

§  120 

4:02 
15.8 

10:13 
0.7 

16:19      22:30 
15.7         0.8 

Th  21 

4:26 
14.9 

10:35      16:40 
1.6       14.8 

22:62 
1.6 

S    21 

5:04 
16.2 

11:15 
1.4 

17:25 
16.0 

23:35 
L6 

m'21 

1 

4:37 
15.6 

10:49 
LO 

16:57      28:08 
15.4         L2' 

f;22 

4:67 
14.8 

11:10     17:16 
1.8       14.6 

23:28 
1.9 

;M   22 

1 

5:46 
14.7 

11:65 
1.8 

18.-06 
14.6 

Tu  22 

1 

5:18 
16.1 

11:30 
L4 

17:40      23:50 
14.9         L7 

E    S    23 

6:36 
14.6 

11:48     17:57 
2.0       14.3 

Tu  23 

0:17 
2.0 

6:29 
14.8 

12:42 
2.3 

18:53 
14.0 

W   23 

6.02 
14.5 

12:14 
2.1 

18:26    .     .    . 
14.2    .     .    . 

S    24 

1 

0:08 
2.2 

6:19     12:80 
14.1         2.4 

18:41 
13.9 

})   W   24 

1:07 
2.7 

7:20 
13.7 

13:37 
3.0 

19:50 
13.3 

N 

Th  24 

0:40 
2.4 

6:54 
13.8 

13:11      19:24 
2.8        13.5 

D   M  25 

1      1 

0:68 
2.6 

7:06      13:17 
13.8        2.8 

19:30 
18.5 

Th25 

2:10 
3.2 

8:22 
18.0 

14:44 
8.5 

21:00 
12.8 

f;25 

1:44 
3.2 

7:57 
13.1 

14:18      20:84 
3.6       12.8 

Tu  26 

1:46 
8.0 

7:68      14:16 
13.3         3.2 

20:27 
18.1 

N    F    26 

,      1 

3:20 
3.7 

9:36 
12.8 

15:67 
8.6 

22:14 
12.9 

S  '26 

2:57 
3.7 

9:12 
12.7 

16:34      21:60 
8.7        12.7 

W 

27 

2:47 
8.4 

9:02     15:19 
12.9        8.5 

21:34 
12.9 

S    27 

1 

4:36 
8.4 

10:51 
13.2 

17:11 
8.0 

28:26 
18.7 

S    27 

4:14 
3.4 

10:30 
13.0 

16:60      28:06 
8.1        18.6 

Th 

28 

8:64 
8.6 

10:10     16:29 
13.0        3.8 

22:43 
18.2 

S    28 

1 

5:46 
2.5 

11:68 
14.2 

18:15 
L9 

M 

28 

6:26 
2.7 

11:37 
14.0 

17:66    .    .    . 
2.1    ..    . 

N|F 

29 

8.0 

11:17     17:86 
13.6        2.6 

28:49 
14.0 

M 

1 

29 

0:28 
14.8 

6:44 
1.3 

12:57 
15.3 

19:10 
0.7 

P 

Tu 

29 

0:07 
14.5 

6:24 
L6 

12:87      18:51 
16.2         0.0 

S 

30 

6K)6 
2.1 

12:20     18:34 
14.5        1.6 

1 

E 

W 

30 

1:04 
16.8 

7:16 
0.3 

13:29      19:40 
16.4      —0.2 

8 

31 

0:48 
16.0 

7.'02      13:16 
1.1       1.5.5 

19:29 
0.6 

1 

1   i 

o 

Th 

31 

1:64 
16.8 

8:06 
—0.6 

14:16      20:20 
17.1      — LO 

Thetld 
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below  mea 
rignisbefo 

Thetii] 
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#,  neiM 
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APRIL.                                ' 

MAY. 

JUNE. 

Time  and  Heigh 
LowW 

c  JDayof- 
a    W.  Mo. 

Time  and  Heigh 
Low\N 

2:37       8:49 
17.5     -1.1 

tofHi( 
ater. 

l^hand 

21:12 
—1.2 

c  Dayof- 
S    W.  JMo. 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day of— 
W.  Mo. 

t  of  High  and! 
ater. 

FJl 

14:69 
17.6 

s 

1 

2:58 
17.0 

9:10 
—0.6 

15:20 
16.9 

21:82 
-0.6 

W      1 

4:00 
16.8 

10:14 
0.7 

16:22 
15.5 

22:85 
1.0 

S      2 

3:20 
17.6 

9:34 
—1.2 

15:42 
17.6 

21:65 
—1.2 

M 

2 

8:40 
16.9 

9:54 
-0.4 

16.-00 
16,6 

22:12 
-0.1 

Thj    2 

4:44 
15.2 

10:64 
L4 

17.-08 
14.8 

28:15  1 
1.7 

S      3 

1 

4:03 
17.4 

10:17 
—0.9 

16:26 
17.1 

22:87 
-0.6 

s 

Tu    3 

1 

4:23 
16.8 

10:86 
0.3 

16:44 
15.9 

22:56 
0.7 

F     3 

1 

6:24 
14.6 

11:86 
2.1 

17:47 
14.1 

23:59 
2.6 

M     4 

4:46 
16.7 

11:00 
0.0 

17H)9 
16.2 

28:22 
0.5 

W 

4 

6K» 
15.4 

11:20 
1.2 

17:80 
14.9 

28:40 
L7 

S'    4 

6:11 
18.7 

12:21 
2.8 

18:85 
18.4 

•    •    • 

Tul    5 

5:31 
15.6 

11:44 
1.1 

17:56 
15.0 

Th 

^5 

5:52 
14.4 

12K)4 
2.2 

18:16 
18.9 

A 

§ 

5 

0:46 
3.1 

6:69 
18.1 

13:10 
3.6 

19:23 
12.8  1 

S 

W 

6 

0K)7 
1.7 

6:20 
14.4 

12:33 
2.3 

18:46 
13.8 

F     6 

1 

0:28 
2.7 

6:40 
18.4 

12:56 
3.2 

19:04 
13.0 

c;m,  6 

1:87 
8.7 

7:50 
12.6 

14:06 
8.9 

20:19 
12.4 

C 

Th 

7 

1:00 
2.9 

7:10 
13.3 

13:29 
3.4 

19:40 
12.8 

C 

s!    7 

1.-22 
3.6 

7:34 
12.6 

13.52 
4.0 

20K)6 
12.3 

E 

Tu    7 

2:&1 
4.0 

8:48 
12.8 

15:04 
4.1 

21:16 
12.2 

1 

F 

8 

2:02 
8.8 

8:15 
12.4 

14:36 
4.2 

20:50 
12.0 

A 

8      8 

2:26 
4.2 

8:40 
12.1 

15:00 
4.4 

21:10 
12.0 

Av'    8 

8:84 
4.1 

9:47 
12.2 

16K)4 
4.1 

22:15 
12.4 

S 

9 

3:11 

4.4 

9:26 
11.9 

15:48 
4.4 

22:04 

11.8 

M     9 

1 

3:30 
4.4 

9:46 
11.9 

16:03 
4.4 

22:17 
12.0 

Th 

.  9 

4:82 
8.9 

10:45 
12.6 

17:00 
8.6 

23:13 
12.9 

A 

s 

10 

4:25 
4.6 

11:27 
11.9 

16:51 
4.4 

23:11 
12.0 

iTu'lO 

1 

4:84 
4.8 

10:47 
12.2 

4.0 

28:15 
12.6 

F 

10 

6:27 
3.8 

11:40 
13.8 

17:52 
2.9 

M 

11 

5:26 
4.1 

11:40 
12.3 

17:62 
3.8 

.£ 

W   11 

5:29 
3.7 

11:41 
12.8 

17:62 
8.8 

.    .    . 

S    11 

0K)6 
18.7 

6:18 
2.6 

12:30 
14.1 

18:41 
2.0 

Tu  12 

0K)4 
12.7 

6:16 
3.4 

12.-28 
13.1 

18:87 
8.0 

Th  12 

1 

0:05 
18.8 

6:17 
2.9 

12:27 
18.7 

18:88 
2.5 

S    12 

0:64 
14.5 

7K» 
1.6 

13:16 
14.9 

19:28 

1.3  1 

£ 

WI13 

j 

0:50 
13.5 

7KX) 
2.6 

13:08 
13.9 

19:18 
2.2 

F 

13 

0:47 
14.0 

6:59 
2.1 

13:06 
14.4 

19:17 
1.7 

•  Ml  13 

1:39 
15.2 

7:50 
1.0 

14:00 
15.6 

20:12 
0.7  1 

Th'l4 

j 

1:25 
1.43 

7:36 
L9 

13:42 
14.6 

19:63 
1.6 

S 

14 

1:25 
14.7 

7:36 
1.4 

18:44 
15.1 

19:65 
1.1 

N  Tu  14 

2:22 
15.8 

8:82 
0.4 

14:48 
16.0 

20:54 
0.4 

• 

F  115 

2:00 
14.9 

8:10 
1.3 

14:14 
15.1 

20:24 
1.1 

•   §    15 

2:02 
15.4 

8:14 
0.9 

14:20 
15.6 

20:82 
0.7 

W  15 

3:04 
16.2 

9:15 
0.1 

15:25 
16.8 

21:87 
0.1 

S 

16 

2:29 
15.3 

8:40 
0.9 

14:46 
15.6 

20:56 
0.8 

M ,  16 

1 

2:42 
15.8 

8:53 
0.5 

15:00 
16.0 

21:11 
0.4 

Th  16 

3:48 
16.4 

lO.-OO 
0.0 

16:12 
16.4 

22:24 
0.1 

s 

17 

3:02 

16.8 

9:14 
0.6 

16:20 
15.9 

21:32 
0.5 

Tu  17 

3:19 
16.1 

9:31 
0.3 

15:40 
16.2 

21:52 
0.2 

P    F    17 

4:34 
16.8 

10:47 
0.3 

16:69 
16.0 

28:10 
0.6 

M   18 

3:40 
16.0 

9:50 
0.4 

15:68 
16.0 

22:09 
0.5 

N  W  18 

4:02 
16.1 

10:12 
0.4 

16:23 
16.0 

22:35 
0.6 

1  S  'l8 

5:21 
16.8 

11:35 
0.8 

17:46 
15.5 

Tu  19 

4:17 
15.9 

10:28 
0.6 

16:37 
15.7 

22:50 
0.9 

Th  19 

4:45 
16.7 

10:57 

17:08 
15.4 

23:22 
1.1 

S    19 

OKX) 
1.1 

6:12 
15.1 

1226 
1.4 

18:40 
14.8 

N 

W,20 

4:58 
15.4 

11:09 
1.2 

17:22 
15.1 

23:81 
1.5 

F   20 

5:32 
15.1 

11:46 
1.5 

17:67 
14.8 

1   M  20 

0:57 
1.8 

7K)8 
14.5 

13:27 
2.1 

19:88  i 
14.1  1 

Th  21 

1 

5:44 
14.8 

11:57 
1.7 

18:09 
14.5 

1  S    21 

0:14 
1.8 

6:25 
14.5 

12:40 
2.2 

18:64 
14.1 

Tu  21 

1:68 
2.4 

8:10 
18.8 

14:30 
2.7 

20:44 
13.6 

j  F  '  22 

0:25 
2.3 

6:36 
14.1 

12:55 
2.6 

19:07 
13.7 

^    Sj22 

1:10 
2.5 

7:26 
13.8 

13:48 

2.8 

20:00 
13.5 

W  22 

3:04 
2.8 

9:18 
13.5 

16:87 
2.9 

21:52 
13.4 

D 

S  '23 

1 

1:26 
3.0 

7:41 
13.3 

14:02 
3.3 

20:17 
13.0 

M   23 

1 

2:21 
3.0 

8:38 
13.3 

14:55 
3.1 

21:08 
18.2 

Th  23 

1 

4:11 
2.9 

10:25 
13.4 

16:45 
2.9 

22:59 
18.5  1 

S  124 

2:38 
3.5 

8:53 
12.9 

15:16 
3.6 

21:30 
12.8 

E  Tu  24 

1 

3:31 
3.1 

9:45 
13.2 

16:05 
3.1 

22:19 
13.8 

F    24 

5:16 
2.8 

11:80 
13.6 

17:46 
2.7 

.     .    .  1 
.     .     .  1 

M   25 

3:64 
3.5 

10:08 
13.0 

16:80 
3.2 

22:44 
13.4 

lAV   25 

4:89 
2.9 

10.53 
13.6 

17:10 
2.6 

28:24 
13.9 

K    25 

OKX) 
13.8 

6:16 
2.4 

12:27 
14.0 

18:42 
2.1 

P 

TU|26 

5:04 
2.7 

11:16 
13.8 

17:85 
2.2 

28:48 
14.3 

Th|26 

5:40 
2.2 

11:53 
14.3 

18:07 
1.9 

S    26 

0:54 
14.3 

7K)7 
1.9 

13fl0 
14.6 

19:32 
1.6  1 

£ 

W   27 

1 

6:03 
1.7 

12:16 
14.9 

18:80 
1.2 

If 

27 

0:20 
14.7 

6.35 
1.5 

12:46 
15.0 

19KK) 
1.2 

8    m'27 

1:44 
14.9 

7:56 
1.4 

14:06 
15.0 

20:16 
1.2 

Th  28 

0:43 
15.4 

6:55 
0.8 

13:08 
15.8 

19:20 
0.4 

s 

28 

1:12 
15.3 

7-23 
0.9 

18:86 
15.6 

19:48 
0.7 

Tu  28 

2:25 
15.1 

8:37 
1.2 

14:46 
16.2 

20:57 
1.1 

c 

F    29 

1 

1:32 
16.2 

7:45 
0.0 

13:56 
16.6 

20:07 
-0.8 

c  s 

29 

1:58 
15.8 

8:11 
0.5 

14:20 
16.0 

20:82 
0.4 

W ,  29 

1 

8:04 
15.3 

9:17 
1.1 

16:22 
15.3 

21:36 
1.1 

S    30 

2:18 
16.8 

8:20 
-0.5 

14:38 
16.9 

20:52 
—0.5 

M 

30 

2:41 
16.0 

8:52 
0.4 

15:00 
16.0 

21:12 
0.3 

Th  30 

3:42 
15.3 

9:54 
1.1 

16K)0 
15.2 

22:12 
1.2 

i 

8  Tu 

31 

8:20       9:32      16:40 
16.0         0.3       16.0 

th  their  times  on  the  firs 
ther  it  is  high  or  low  wal 
'.  soundings  on  the  Adm 
the  tabular  height  to  th 
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The  til 
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JULY. 

Time  and  Heigb 
Low\l 

ol- 

Tlmt^  anil  lleigl 
Low^ 

^rrTT^MBETt, 

B  Day  of— 

t  of  High  and 
at«r. 

D«y 

tof  aighHtid 
aier. 

^ 

Diiyof- 

Tlm#  Atid  H<^htDf  Hl^hand 
Low  Wtter. 

s  w.Imo. 

W, 
M 

Mo. 

W,  Mo. 

Fj    1 

4:18 
16.1 

10:82 
1.4 

16:88 
15.0 

22:80 
L6 

E 

1 

5:02 
14.9 

11:13 
L7 

17:21 
14.7 

28:31 
1.9 

Th 

1 

5:46 
14.6 

11:66 
2.0 

18:06 
14.3 

S 

2 

4:67 
14.7 

11:09 
1.8 

17:17 
14.5 

23:29 
2.0 

Tu'    2 

6:89 
14.6 
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2:24 
16.6 

8:85 
0.8 

14:45 
16.7 

20:56 
0.6 

o 

M   24 

1 

2:00       8:11 
14.8        1.5 

14:16 
15.0 

20:27 
1.3 

Th24 

1 

2:42 
15.5 

8:54 
0.9 

15KJ2 
15.6 

21:18 
0.7 

S    24 

8:06 
15.9 

9:19 
0.4 

15:28 
16.0 

21:40 
0.3 

Tu,25 

2:32       8.44 
16.2         1.2 

14:48 
16.3 

21 KX) 
1.0 

N 

F   25 

8:22 
16.7 

9:82 
0.6 

15:42 
16.8 

21:64 
0.6 

s'26 

3:49 
16.1 

lOKN) 
0.2 

16:12 
16.2 

22:24 
0.2 

W  26 

3:06       9:17 
16.5        0.9 

15:22 
15.6 

21:35 
0.7 

S    26 

4K)4 

16.8 

10:18 
0.7 

16:24 
15.7 

22:86 
0.8 

M   26 

4:85 
16.2 

10:47 
0.4 

16:68 
16.0 

23:11 
0.5 

Th  27 

j 

3:40       9:52 
15.7         0.7 

16:00 
15.7 

22:10 
0.8 

8   27 

1 

4:46 
15.5 

11:00 
1.0 

17:10 
15.3 

28:22 
1.3 

P   Tu  27 

6:22 
16.7 

11:84 
0.8 

17:46 
16.5 

28:59 
1.1 

F   28 

1 

4:18      10:30 
15.5         1.0 

16:37 
15.4 

28:48 
1.2 

m'28 

6:84 
15.0 

11:46 
1.5 

17:67 
14.7 

,w'28 

,      1 

6:11 
16.2 

12:24 
1.4 

18:36 
14.9 

.    .    . 

N 

S  ,29 

5:00      11:10 
15.2         1.4 

17:23 
14.9 

28:32 
1.7 

Tu!29 

0:11 
1.8 

6:24 
14.6 

12:40 
2.1 

18:52 
14.2 

E  Th  29 

0:62 
1.7 

7.-04 
14.6 

18r20 
2.0 

19:34 
14.2 

S,30 

1 

5:44      11:58 
14.5         2.0 

18:09 
14.3 

(C 

W  30 

1 

1:10 
2.4 

7.-28 
18.9 

13:42 
2.7 

19:56 
13.6 

1  F   30 

1      1 

1:62 
2.4 

8:05 
13.9 

14:25 
2.6 

20:37 
18.7 

vt 

M   31 

1    _ 

0:24        6:36      12:54 
2.3       14.0         2.7 

e«  are  placed  In  the  ord< 
on  of  consecutive  heigh 
Low  Water  Springs,  wh 
n  sea  level.    To  find  the 
»re  the  height,  in  which 
ae  used  is  Greenwich  M< 
in  the  afternoon  (p.m.) 
moon:  }),  1st  quar.;  O. 
,  P,  moon  in  apogee  or  p 

19K)6 
13.6 

.  S    31 

2:68 
2.8 

9:10 
18.5 

15:30 
2.9 

21:46 
13.4 

a 
in 
be 
8i| 

gr 

eq 

The  tid 
comparis 
>mMean 
low  mea 
pi  isbefc 

The  tin 
eater  are 

#,  neiw 
uator;  A 

jrof  oc< 
Us  will  i 
ich  is  t 
depth  o 
casesu 
»nCiv 
and  wt 
full  m 
►erlgee. 

3un 
ndi 
he 
fw 
bin 
11:0 
en 
oon 

pence,  with  their  times  on  the  first  line  and  heights  c 
cate  whether  it  is  high  or  low  water.    The  heights,  ii 
datum  of  soundings  on  the  Admiralty  Charts  for  th 
Eiter,  add  the  tabular  height  to  the  soundings  given  oi 
ictit. 

>>  is  midnight,  12>>lsnoon;  all  hours  less  than  12  a 
diminished  by  12 give  the  times  afternoon;  for  instai 
;  C  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
is  region,  and  which  is  8. 2  feet 

re  in  the  forenoon  (a.  m.),  all 

Qce,  15:47  is  8:47  p.m. 

farthest  north  or  south  of  the 
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JANUARY. 

It  of  Hif 
rater. 

fhand 

S 

FEBRUARY. 

MARCH.                               1 

a  'Dayof- 

Time  and  Helgl 
Low^ 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

p 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

a'w. 

Mo. 

W. 

Mo. 

S 

W. 

Mo. 

F 

1 

4:22 

18.4 

10:48 
1.6 

16:49 
18.9 

23:13 
1.1 

c 

M 

1 

6:46 
20.4 

12:09      18:11 
—0.5      21.0 

.    .    . 

P 

Tu 

1 

6:28 
20.3 

11:50 
-0.5 

17:62 
21.0 

•    •    • 

N 

S 

2 

6:15 

19.5 

11:87 
0.5 

17:40 
20.0 

•    •    • 

p 

Tu 

2 

0:82 
—1.0 

6:86      12:67 
21.4     —1.4 

19KK) 
21.8 

o 

W 

2 

0:15 
-1.2 

6:17 
2L5 

12:38 
2.4 

18:40 
22.0 

o 

8 

3 

0:02 
0.0 

6H)4 
20.5 

12.-25 
1.6 

18:28 
20.9 

W 

3 

1:20 
—1.6 

7ria      18:42 
22.1     —1.8 

19:45 
22.2 

£ 

Th 

3 

1:00 
—2.0 

7:02 
22,3 

18:22 
—2.2 

19:25 
22.5 

p 

M 

4 

0:49 
-0.8 

6:61 
21.8 

18:11 
—1.0 

19:15 
21.5 

E 

Th 

4 

2.-05 
-1.8 

8:06     14:28 
22.2     —1.8 

20:31 
22.0 

F 

4 

1:44 
—2.8 

7:47 
22.5 

—2.2 

20:10 
22.4 

Tu 

5 

1:85 
—1.1 

7:89 
21.i5 

13:58 
-1.1 

20:02 
21.6 

F 

5 

2:62 
—1.5 

8:66      15:14 
21.8     -1.2 

21:18 
21.4 

S 

5 

2:28 
—1.9 

8:82 
22.2 

14:52 
— L6 

20:54 
2L8 

W 

6 

2:22 
—1.1 

8:26 
21.5 

14:45 
-0.8 

20:60 
21.8 

S 

6 

8:89 
-0.8 

9:43      16.-08 
20.9     —0.2 

22:08 
20.3 

8 

6 

3:14 
—1.1 

9:18 
2L2 

15:87 
-0.6 

21:41 
20.5 

Th 

7 

8:10 
-0.7 

9:15 
21.0 

16:85 
—0.8 

21:40 
20.6 

s 

7 

4:29 
0.4 

10:82      16:55 
19.7        1.1 

28:00 
19.0 

M 

7 

4:02 
0.2 

10:05 
19.8 

16:27 
0.9 

22:30 
19.0 

E 

F 

8 

Am 

0.1 

10K» 
20.1 

16:27 
0.6 

22:82 
19.6 

€ 

M 

8 

6:24 
1.8 

11:28     17:68 
18.3        2.4 

28:57 
17.5 

Tu 

8 

4:53 

L8 

10:57 
18.3 

17:21 
2.5 

23:25 
17.5 

<c 

S 

9 

4:66 
1.1 

11:00 
19.1 

17:22 
1.6 

23:29 
18.5 

Tu 

9 

6:25 
8.0 

12:28     18:69 
16.9        3.6 

.    .    . 

C 

W 

9 

6:62 
3.2 

11:55 
16.8 

18:24 
3.8 

•    •    • 

S 

10 

5:58 
2.1 

11:68 
18.0 

18.-26 
2.6 

W 

10 

1K)2 
16.8 

7:85      18*.86 
4.0       16.0 

20:11 
4.2 

s 

Th 

10 

037 
16.1 

7:00 
4.4 

13:02 
15.6 

19:86 
4.7 

M  11 

0:30 
17.5 

6:59 
3.0 

18:02 
17.0 

19:31 
3.8 

s 

Th 

11 

2:12 
15.7 

8:47      14:47 
4.2       16.6 

21:20 
4.1 

F 

11 

1:88 
15.3 

8:15 
4.8 

14:16 
15.0 

20:51 
4.7 

Tu  12 

1:36 
16.7 

8:06 
3.5 

14:10 
16.5 

20:42 
3.5 

F    12 

3:21 
15.7 

9:62      15:52 
8.9       15.9 

22:21 
8.6 

S 

12 

2:51 
15.0 

9:25 
4.5 

15:25 
15.2 

21:55 
4.2 

W  13 

2:43 
16.4 

9:18 
3.4 

16:17 
16.4 

21:45 
8.3 

S 

13 

4.-21 
16.1 

10:48     16:46 
8.8      16.4 

23:12 
8.0 

8 

13 

3:54 
15.5 

10:22 
8.9 

16:20 
16.9 

22:48 
3.5 

Th!l4 

8:47 
16.6 

10:15 
3.0 

16:15 
16.8 

22:41 

2.8 

s 

14 

5:10 
16.8 

11:36      17:32 
2. 7       17. 1 

28:55 
2.4 

A 

M 

14 

4:44 
16.8 

11:10 
8.1 

17.-05 
16.7 

23:30  1 
2.7 

s    F    16 

4:41 
17.0 

11:07 
2.5 

17K)6 
17.8 

23:31 
2.3 

M 

15 

6:60 
17.5 

12:13      18:08 
2.2       17.8 

Tu 

15 

5:25 
17.2 

11:47 
2.4 

17:42 
17.6 

S 

16 

5.-28 
17.5 

11:58 
2.1 

17:60 
17.8 

A 

• 

Tu 

16 

0:80 
2.0 

6:25     12:47 
18.0        1.8 

18:40 
18.3 

W 

16 

0.-05 
2.1 

5-.58 
18.0 

12:20 

L8 

18:15 

18.3 

• 

» 

17 

0:18 
1.9 

6:10 
18.0 

12:32 

1.8 

18:28 
18.2 

W 

17 

1:02 
1.6 

6:66      18:17 
18.6        1.6 

19:12 
18.8 

f 

Th 

17 

0:85 
1.5 

6:30 
18.7 

12:50 
1.3 

18:45 
19.0 

M'18 

0:60 
1.7 

6:45 
18.3 

13:07 
1.6 

19:02 

18.5 

Th 

18 

1:81 
1.4 

7:28      18:46 
19.0        1.3 

19:43 
19.2 

F 

18 

1.-04 
LI 

7.-00 
19.4 

18.-20 
LO 

19:17 
19.6 

A 

Tu  19 

1:24 
1.6 

7:18 
18.6 

13:40 
1.6 

19:37 

18.7 

E 

F 

19 

2K)1 
1.3 

8K»      14:17 
19.3        1.3 

20:17 
19.4 

S 

19 

1:84 
0.9 

7:82 
19.8 

18:60 
0.8 

19:50 
19.9 

W 

20 

1:66 
1.7 

7:68 
18.7 

14:12 
1.7 

20:10 

18.7 

S 

20 

2:32 
1.8 

8:34      14:60 
19.3        1.4 

20:52 
19.2 

s 

20 

2:06 
0.7 

8:08 
19.9 

14:24 
0.8 

20.-26 
19.9; 

Th  21 

2:80 
1.8 

8:27 
18.7 

14:47 
1.9 

20:45 
18.7 

S    21 

3K)7 
1.5 

9:11      15:26 
19.1         1.7 

21:30 

18.9 

M 

21 

2:40 
0.9 

8:44^ 
19.7 

16K)0 
L2 

21:05 
19.5 

F   22 

3:03 
2.0 

9:03 
18.6 

15:20 
2.2 

21:22 

18.4 

M  22 

3:45 
1.9 

9:52      16:06 
18.6        2.3 

22:15 
18.3 

Tu 

22 

3:19 
L4 

9:25 
19.2 

15:40 
1.8 

21:48 

18.8 

£ 

S    2i 

3:89 
2.4 

9:42 
18.3 

15:59 
2.6 

22:03 
18.0 

Tu  23 

1 

4:29 
2.6 

10:39      16:55 
17.9        3.0 

28:05 
17.5 

W 

23 

4:04 
2.2 

10:12 
18.8 

16:27 
2.6 

22:40 

17.8 

8   24 

4:20 
2.8 

10:25 

17.8 

16:42 
3.0 

22:50 
17.5 

:3)  1 W  24 

1     1 

6:21 
3.3 

1132      17:51 
17.1         8.7 

N.Th 

24 

4:55 
3.1 

11K)5 

17.4 

17:25 
3.5 

23:37 
17.0 

,}) 

M  26 

5:06 
3.8 

11:13 
17.2 

17:81 
3.6 

23:40 
17.0 

Th 

25 

0:02 
16.8 

6:25     12:35 
4.1       16.5 

19:00 
4.3 

F 

25 

6:00 
4.0 

12:10 
16.6 

18:86 
4.3 

•    •    • 

Tu26 

1 

6KW 
8.9 

12K)8 
16.7 

18:30 
4.1 

N 

F 

26 

1:10 
16.4 

7:38      18:47 
4.3       16.4 

20:18 
4.1 

'  S 

26 

0:46 
16.8 

7:15 
4.3 

13:24 
16.3 

19:65 
4.2 

W  27 

0:89 
16.5 

7H)3 
4.2 

13:10 
16.4 

19:87 
4.8 

S    27 

2:24 
16.5 

8:65      16K)0 
3.7       17.0 

21:30 
3.1 

s 

27 

2K)2 
16.4 

8:33 
8.8 

14:88 
16.8 

21:09 
3.3 

Th'^  28 

1:44 
16.4 

8:13 
4.1 

14:19 
16.5 

20:47 

3.8 

S   28 

8:88 
17.4 

10.*02      16:05 
2.5       18.1 

22:82 
1.7 

M  28 

8:12 
17.2 

9:43 
2.6 

15:45 
17.9 

22:12 
1.9 

N 

F 

29 

2:52 
16.9 

9:21 
3.3 

15:24 
17.3 

21:53 

2.8 

M  29 

1     r 

4:84 

18.8 

IIHK)      17:02 
1.0       19.6 

23:27 
0.2 

P  Tu'29 

1       1 

4:15 
18.6 

10:40 
LI 

16:42 
19.4 

28:07 
0.3 

i  s 

30 

8:56 
17.8 

10:24 
2.1 

16:25 

18.5 

22:.52 
1.5 

1 

E|AV  30 

6:08 
20.1 

11:32 
-0.4 

17:32 

20.8 

28.65 
— LO 

S 

31 

4:54 
19.1 

11:18 
0.8 

17:21 
19.8 

23:44 
0.1 

1 

i 

0  Th'  31 

6:57 
2L3 

12:18 
-L5 

18:19 
2L8 

Thetid 
aoomparis 
from  MeaD 
below  mea 
sign  is  befc 

The  lii 
greater  are 

#,  neni 
equator;  A 

lea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whei 
Low  Water  Springs,  which  is  the  datum  of 
n  sea  level.   To  And  the  depth  of  water,  add 
)re  the  height,  in  which  case  subtract  it. 
ne  used  is  Greenwich  Mean  Civil;  0^  is  mi< 
in  the  afternoon  (p.  m.)  and  when  diminish 
'  moon;  }),  Ist  quar.;  Q,  ful)  moon;  C>  3<1  Q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
her  it  is  high  or  low  water.    The  heights,  ii 
soundings  on  the  Admiralty  Charts  for  thi« 
the  tabular  height  to  the  soundings  given  oi 

Inight,  120  Is  noon;  all  hours  less  than  12  a 
ed  by  12  give  the  times  after  noon;  for  Instai 
uar.;  £,  moon  on  the  equator;  N,  8,  moon  1 

>n  the  second  line  of  each  day; 
1  feet  and  tenths  are  reckoned 
)  region,  and  which  is  10.1  feet 
1  the  chart,  unless  a  minus  (— ) 

re  in  the  forenoon  (a.  m.),  all 

ice,  15:47  is  3:47  p.  m. 

farthest  north  or  south  of  the 
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APRIL. 

-■   ■■- 

. 

- 

MAY. 



—     — 

_ — 

JUNE. 

1 

s 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  High  and' 
Low  Water. 

:3 

Dayof- 

Time  and  Height  of  High  and  , 
Low  water.               | 

W.  Mo. 

W.  |Mo. 

W. 

Mo. 

f!  1 

0:38 
—2.0 

6:41 
22.2 

13:00 
—2.0 

19:08 
22.3 

S 

1 

1:02 
—1.3 

7:02 
21.4 

13:23 
—1.2 

19:25 
21.3 

W 

1 

2K)6 
0.5 

8K)6 
19.7 

1437 
0.7 

20:^26  1 
19.4 

8 

2 

1:22 
—2. 1 

7:25 
22.3 

13:44 
—2.0 

19:47 
22. 2 

M 

2 

1:45 
-LO 

7:45 
21.1 

14:a5 
—0.7 

20:07 
•20.8 

Th 

2 

2:47 
L2 

8:47 
19.0 

15:08 
1.6 

21:08 
16.7 

S 

3 

2:05 
—1.7 

8:09 
21.9 

14:27 

—1.4 

20:80 
21.5 

sJTu 

3 

2:26 
-0.3 

8:27 
20.4 

14:48 
0.2 

20:60 
19.9 

F 

3 

3:80 
2.0 

9:80 
18.2 

15:52 
2.5 

21:52  , 

17.8 

M 

4 

2:50 
—0.9 

8:51 
21.0 

15:12 
-0.3 

21:15 
20.4 

Wl    4 

1       ' 

8:10 

0.8 

9:11 
19.4 

15:83 
1.4 

21:35 
18.7 

8 

4 

4:15 
3.0 

10:15 
17.3 

16:38 
8.5 

22:40 

16.8 

|Tu 

5 

3:34 
0.4 

9:37 
19.7 

16:00 
1.1 

22K» 
19.0 

Th    5 

3:57 
2.0 

9:59 
18.1 

16:21 
2.7 

22:24 
17.5 

A 

S 

5 

5:03 
8.9 

11:03 
16.4 

17:80 
4.3 

23:30 
16.0 

SjW     6 

4:23 
1.9 

10:27 

18.2 

16:50 
2.0 

22:58 
17.4. 

F     6 

4:47 
3.3 

10:48 
16.8 

17:15 
3.8 

28:16 
16.3 

C 

M 

6 

5:57 
4.6 

11:58 
15.8 

18r26 
4.8 

:  :  :i 

<L  Th    7 

5:19 
3.3 

11:22 
16.7 

17:50 
4.0 

23:52 
16.0 

C    8      7 

5:45 
4.4 

11:45 
15.8 

18:10 
4.8 

.     .     . 

E 

Tu 

7 

035 
15.6 

6:66 
5.0 

12:65 
15.4 

193.- 
5.0, 

F;    8 

6:23 
4.6 

12:25 
16.5 

19:00 
4.9 

AS     8 

0:15 
15.4 

6:48 
5.0 

12:47 
15.1 

19:22 
5.2 

W 

8 

1:24 
15.4 

7:55 
4.9 

13:54 
16.5 

20:25  1 
4.7 

S  1   9 

1;00 
15.1 

7:36 
6.1 

13:35 
14.9 

20:12 
5.1 

|M     9 

1:20 
15.0 
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lee  are  placed  In  the  order  o   occurrence,  wl 
on  of  conaecutive  neights  will  Indicate  whe 

Low  Water  Springs,  which  is  the  datum  of 
D  sea  level.    To  find  t  he  depth  of  water,  add 
>re  the  height,  in  which  cafle  subtract  it. 
oeuted  is  Greenwich  Mean  Clril;  O^ismi 

In  the  afternoon  (p.m.)  and  when  diminia 
rmoon;  }).  lat  quar.;  O.  fuH  moon;  (J,  8d  ( 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  It  is  high  or  low  water.    The  heights,  I 
soundings  on  the  Admiralty  Charts  for  thic 
the  tabular  height  to  the  soundings  given  oi 

anight,  12'»  is  noon;  all  hours  less  than  12  a 
bed  by  12  give  the  times  after  noon;  for  inst 
juar.;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day: 
Q  feet  and  tenths,  are  reckoned 
region,  and  which  is  10.1  feet 
a  the  chart,  unless  a  minus  (— ) 

re  in  the  forenoon  (a.  m.),  all 
ance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

1 

a 

Dayof- 

Tlmeant 

4:04 
2.5 

1  Height  of  High  and 
LowWater. 

§ 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Dayof- 
W.  Mo. 

Time  and  Height  of  High  and 
Low  Water.                i 

W.  Mo. 

w.  Imo. 

"s'  1 

1 

10:12 
18.0 

16:28 
2.9 

22:39 
17.6 

Tu    1 

5:42     11:62 
3.7       16.9 

18:19 
8.9 

.    .    . 

Th     1 

0:05 
17.8 

6:82 
8.4 

12:40 
17.1 

19K)6 
3.4 

N 

c 

8 

2 

4:56 
8.8 

ll.-a7 
17.2 

17:26 
3.7 

23:88 
16.8 

W     2 

0:27       6:56 
16.7        4.0 

18KB 
16.5 

19:30 
8.9 

E 

F,    2 

1:14 
17.0 

7:42 
3.3 

18:47 
17.1 

20:17 
3.1 

M 

3 

6K)0 
4.1 

12:12 
16.4 

18:37 
4.4 

Th    3 

1:88       8:09 
16.7        3.6 

14:14 
16.9 

20:48 
8.2 

P 

8      3 

2.22 
17.8 

8:50 
2.8 

14:52 
17.6 

21:21 

2.4  1 

Tu 

4 

0:47 
16.2 

7:16 
4.4 

18:24 
16.2 

19-.66 
4.2 

E 

F 

4 

2:48       9:17 
17.4        2.6 

15:19 
17.9 

21:47 
2.0 

8     4 

822 
17.9 

9:60 
2.0 

15:52 
18.3 

2220  ! 
1.5 

w 

5 

2:02 
16.4 

8:34 
8.8 

14:88 
16.8 

21K» 
8.2 

P 

S!   5 

3:48     10:15 
18.5        1.3 

16:16 
19.1 

22:42 
0.7 

M     5 

421 
18.8 

10:46 
1.0 

16:47 
19.2 

28:12 
0.6 

Th 

6 

8:12 
17.8 

9:40 
2.5 

15:46 
18.0 

22:10 
1.8 

§ ;  6 

4:42      lliffi 
19.7       0.0 

17.-08 
20.3 

23:31 
-0.4 

Tu     6 

6:16 
19.6 

11:87 
0.2 

17:87 
19.9 

.    .    . 

F 

7 

4:12 
18.8 

10:38 
1.0 

16:40 
19.5 

23KM 
0.2 

• 

M|    7 

6:32      11:M 
20.8     -0.9 

17:66 
21.1 

•    •    • 

• 

w'    7 

ao 

6.-02 
20.2 

1222 
-0.8 

1822. 
20.4 

p 

E 

8 

8 

5:06 
20.8 

11:30 
-0.5 

17:80 
20.9 

28:68 
—1.1 

Tu'   8 

0:17       6:18 
— L2       21.4 

12:40 
— L4 

18:40 
2L6 

8 

Th'    8 

0:45 
-0.4 

6:46 
20.5 

13K)6 
-0.4 

19K)6 
20.6 

• 

§ 

9 

5:54 
21.5 

12:15 
-1.6 

18:17 
22.0 

.    .    . 

Wj    9 

IHK)       7KJ2 
— L4       2L6 

18.-22 
—1.4 

1925 
21.5 

F     9 

1:28 
-0.8 

7:i8 
20.4 

13:60 
-0.1 

19:50 
20.3  , 

M 

10 

0:87 
—1.9 

6:40 
22.3 

12:69 
—2.2 

19:02 
22.4 

Th  10 

1:45       7:47 
-1.2       2L3 

-0.8 

20:09 
21.0 

S    10 

2:10 
0.1 

8:11 
20.0 

14:33 
0.6 

20:32  , 
19.7 

Tu 

11 

1:21 
—2.2 

7:24 
22.4 

13:43 
—2.0 

19:46 
22.8 

8 

F    11 

2:80       8:81 
-0.4       20.6 

14:52 
0.0 

20:54 
20.1 

8    11 

2:56 
0.8 

8:54 
19.4 

15:16 
L3 

21:15  1 
18.9 

W  12 

2:06 
—1.8 

8H)7 
22.0 

14.-27 
—1.4 

20:30 
21.6 

8    12 

3:14       9:17 
0.6       19.5 

15:39 
L2 

21:41 
18.9 

M   12 

3:87 
L7 

9:37 

18.5 

16K» 
2.2 

22K» 
18.0 

Th  13 

1 

2:50 
-1.0 

8:54 
21.1 

15:13 
-0.4 

21:16 
20.5 

§    13 

4:04      10:05 
1.8       18.8 

16:29 
2.5 

22:30 
17.7 

Tu  13 

4.24 
2.7 

1025 
17.5 

16:48 
3.2 

22:50 
17.0 

8    F    14 

3:87 
0.8 

9:40 

19.8 

i6.-ai 

1.0 

22K)6 
19.0 

M   14 

4:57     10:69 
3.0       17.0 

17:25 
3.6 

23:27 
16.5 

D 

W   14 

5:14 
8.6 

11:14 
16.6 

17:40 
4.0 

28:40 
16.2 

S    16 

1 

4:28 
1.8 

10:32 

18.2 

16:66 
2.5 

28:00 
17.5 

}> 

Tu  15 

5:55      11:56 
4.1       16.0 

18:27 
4.5 

A 
E 

Th  15 

6K» 
4.4 

12K)7 
15.9 

18:35 
4.7 

.     .     . 

D    8  ,16 

5.26 
8.2 

11:30 
16.8 

18:00 
3.8 

W  16 

0:27       7K)0 
15.6         4.7 

13.-00 
15.3 

19:84 

4.8 

F    16 

OJSR 
15.7 

7.-06 
4.9 

13K)5 
15.5 

19:35 
4.9 

M  17 

0:00 
16.2 

6:32 
4.3 

12:85 
15.7 

19:10 
4.6 

A 

Th  17 

1:32       8:07 
15.2         4.8 

14K>5 
15.2 

20:88 
4.7 

8    17 

1:34 
15.4 

8.-06 
4.9 

14«2 
15.4 

20:36 

4.8 

Tul8 

1:10 
15.3 

7:46 
4.7 

13:46 
15.1 

20ri21 
4.7 

E 

F    18 

2:34       9:05 
15.3.      4.5 

15K)0 
15.6 

21:30 
4.2 

8    18 

2:80 
15.6 

9K)0 
4.5 

14:58 
15.8 

21:28 
4.2 

;Wil9 

1 

2:21 
15.1 

8:52 
4.6 

14:54 
15.3 

2126 
4.3 

8    19 

8:26       9:52 
15.8         3.9 

15:60 
16.2 

22:15 
3.6 

M   19 

326 

16.2 

9:51 
3.9 

15:50 
16.5 

22:17 
3,4  1 

A|Th20 

8:24 
15.5 

9:51 
4.0 

15:50 
15.9 

22:19 
3.6 

8    20 

4:10      10:38 
16.6        3.2 

16:82 
17.0 

22:57 

2.8 

Tu  20 

4:15 
17.0 

10:40 
3.0 

16:87 
17.4 

23K)4 
2.6. 

F    21 

4:16 
16.3 

10:40 
3.2 

16:36 
16.7 

23:00 
2.9 

M  21 

4-.58      11:17 
17.4         2.5 

17:12 
17.9 

23:35 
2.0 

W  21 

5H)0 
17.9 

1125 
2.1 

1722 

18.4 

23:46 
1.6  , 

E 

S    22 

4:55 
17.1 

11:18 
2.6 

17:12 
17.6 

28:35 
2.3 

Tu 

22 

6:32      11:52 
18.3         L7 

17:50 
18.7 

0 

Th  22 

5:45 
18.9 

12Ky7 
L2 

18.-07 
19.3 

•   •  • ! 

S    23 

5:30 
17.9 

11:52 
2.0 

17:47 

18.2 

o 

W  23 

0:12       6:10 
1.4       19.1 

1229 
1.1 

18:27 
19.4 

N 

F    23 

0:27 
0.8 

627 
19.7 

12:47 
0.5 

18:48 
20.0 

0 

M   24 

0K)7 
1.7 

6:02 
18.6 

12:23 
1.4 

18:19 
18.9 

Th  24 

0:48       6:47 
0.9       19.7 

13.-06 
0.8 

19:06 
19.9 

8    24 

IKW 
0.3 

7:10 
20.8 

18:80 
0.2 

19-.30 
20.5 

Tu25 

0:39 
1.2 

6:35 
19.2 

12:55 
1.0 

18:52 
19.5 

N 

F 

25 

1:25       7:26 
0.7       20.0 

13:46 
0.7 

19:46 
20.0 

8    25 

1:50 
0.1 

7:54 
20.6 

14:18 
0.1 

20:16 
20.5 

W  26 

1:10 
0.9 

7:10 
19.7 

13:27 
0.9 

19:26 
19.8 

8 

26 

2K)5       8:08 
0.7       20.0 

14.-26 

0.8 

20:28 
19.9 

M  26 

237 
0.1 

8:40 
20.5 

15K» 
0.3 

21 KK 
20.2 

Th|27 

1:44 
0.9 

7:45 
19.8 

14:02 
0.9 

20:04 
19.8 

8 

27 

2:48       8:52 
1.0       19.6 

15:10 
L2 

21:15 
19.4 

P 

Tu  27 

322 

0.6 

927 
20.0 

15:47 
0.9 

21:52 
19.6 

F    28 

1 

2:20 
1.0 

8:23 
19.7 

14:40 
1.2 

20:45 
19.5 

M 

28 

8:35       9:40 
1.5       19.0 

16:00 
1.9 

22:07 
18.7 

W  28 

4:12 
1.2 

10:19 
19.2 

16d» 
1.6 

22:46' 
18.8  1 

N 

S    29 

3:00 
1.4 

9:06 
19.2 

16:22 
1.7 

21:30 

18.8 

Tu 

29 

4:27      10:35 
2.2       18.3 

16:56 
2.6 

23:04 
17.9 

E 

Th  29 

2.0 

11:14 
18.4 

17:85 

2.3 

23:45 
18.0. 

S 

30 

8:47 
2.1 

9:54 
18.4 

16:10 
2.6 

22:20 
18.0 

(L 

W 

30 

5:26      11:31 
2.9       17.5 

17:57 
3.2 

F   30 

6K)7 
2.7 

12:16 
17.6 

18:41 
8.0 

c 

M  31 

4:39 
2.9 

10:50 
17.5 

17:10 
8.3 

23:19 
17.2 

8    31 

0:47 

17.4 

7^15 
3.2 

1820 
17.1 

19-.50 
S.S 

The  tid 
acomparim 
from  Mean 
below  mea 
sign  is  befo 

The  tin 

greater  are 

#,  new 

equator;  A 

es  are  placed  in  the  order  of  occurrence,  wl 
jn  of  conijeoutive  heights  will  indicate  whet 
Low  Water  Springs,  which  in  the  datum  of 
n  sea  level.    To  And  the  depth  of  water,  add 
re  the  height,  in  which  case  subtract  it. 
le  used  is  Greenwich  Mean  Civil:  0^  is  mid 
in  the  afternoon  (p.  m.)  and  when  dlminis 
moon;  }),  Istquar.;  0.  ^ull  moon;  (£,  3d  qi 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
her  it  is  high  or  low  water.    The  heif  nts.  in 
soundings  on  the  Admiralty  Charts  ror  tnii 
the  tabular  height  to  the  soundings  given  oi 

hed  by  12  give  the  times  after  noon;  for  ins 
lar.;  E,  moon  on  the    equator;  N,  8,  moon 

>n  the  seoond  line  of  each  day: 
feet  and  tenths,  are  reckoned 
region,  and  which  is  10.1  feet 

1  the  chart,  unless  a  minos  (*) 

re  in  the  forenoon  (a.  m.),  all  1 
tance,  15:47  is  8:47  p.m.             i 
farthest  north  or  south  of  the 
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JANUARY. 

FEBRUARY. 

MARCH. 

a 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

ir~ 

Mo. 

W.  JMo. 

W. 

Mo. 

1  ^ 

1 

4:21 
2.5 

10:55 
16.1 

16:50 
1.9 

28:22 
15.6 

o 

M     1 

6-.52 
0.4 

12:22 
16.6 

18:14 
0.9 

P 

Tu 

1 

5:34 
0.4 

12:04 
16.6 

17:58 
0.9 

.    .    . 

N 

s 

2 

6:17 
1.6 

11:49 
16.6 

17:42 
1.3 

p 

Tu 

2 

0:40 
17.4 

6:41 
-0.5 

13:10 
17.3 

19:02 
0.3 

O 

W 

2 

0:22 
17.6 

6:24 
-0.6 

12:60 
17.6 

18:45 
0.1 

o 

» 

3 

0:10 
16.4 

6:06 
0.4 

12:38 
16.7 

18:80 
0.7 

W 

3 

1:26 
18.0 

7:28 
--1.2 

13:56 
17.6 

19.46 
0.0 

E 

Th 

3 

1:08 
18.3 

7:09 
—1.3 

18:34 
18.0 

19:27 
-0.8 

p 

M 

4 

0:67 
17.2 

6:56 
-0.8 

13:25 
17.0 

19:16 
0.4 

S 

Th 

4 

2:10 
18.1 

8:15 
-1.4 

14:40 
17.6 

20:30 
0.0 

F 

4 

1:52 
18.6 

7:52 
— L6 

14:20 
18.0 

20:11 
-0.3 

Tu 

5 

1:41 
17.4 

7:42 
-0.8 

14:12 
17.2 

20:00 
0.4 

F     5 

2:55 
17.9 

8:58 
—1.2 

15-26 
17.3 

21:15 
0.4 

S 

5 

2:35 
18.3 

8:86 
-Ld 

16:02 
17.6 

20:62 
0.0 

W 

6 

2:27 
17.5 

8:80 
-0.9 

14:68 
17.0 

20:48 
0.6 

S      6 

3:41 
17,3 

9:43 
-0.7 

16:12 
16.6 

22.-02 
LI 

8 

6 

8:18 
17.6 

9:18 
—0.7 

15:46 
16.8 

21:87 
0.7 

Th 

7 

8:14 
17.2 

9:17 
—0.7 

15:47 
16.6 

2154 
1.0 

S      7 

4:28 
16.4 

10:30 
0.2 

17:02 
16.7 

22:60 
2.0 

M 

7 

4:04 
16.6 

10:08 
0.2 

16:84 
15.8 

22:24 
L7 

£ 

F 

8 

4:02 
16:6 

10:14 
—0.2 

16:87 
16.0 

22:24 

1.7 

d 

M     8 

5:20 
15.4 

11:22 
1.3 

17:59 
14.8 

23:46 
3.0 

Tu 

8 

4:64 
15.5 

10:52 
1.4 

1736 
14.7 

28:12 
2.7 

C 

S 

9 

4:58 
15.9 

10:56 
0.6 

17:32 
16.4 

28:18 
2.4 

Tui   9 

6:20 
14.5 

12:18 
2.3 

19:00 
14.1 

a 

W 

9 

5:48 
14.4 

11:46 
2.6 

18:26 
18.8 

.     .    . 

8 

10 

5:50 
15.1 

11:52 
1.4 

18:81 
14.7 

W  10 

0:49 
3.8 

7:25 
13.8 

13:23 
3.2 

20:04 
13.7 

s 

Th 

10 

0:12 
8.7 

6:52 
13.6 

12:47 
8.6 

19:30 
18.2 

M 

11 

0:19 
3.2 

6:51 
14.5 

12:52 
2.2 

19:33 
14.3 

s 

Thill 

1:59 
4.3 

8:31 
13.6 

14:33 
3.7 

21:09 
13.7 

F 

11 

1:20 
4.3 

8:00 
18.8 

18:59 
4.8 

20:86 
13.1 

Tu 

12 

1:26 
3.7 

7:57 
14.2 

13:56 

2.8 

20:87 
14.2 

F    12 

1 

3:10 
4.2 

9:a5 
13.7 

15:40 
3.7 

22K)9 
14.0 

S 

12 

2:81 
4.4 

9:06 
18.3 

15:10 
4.4 

21:87 
18.4 

!W;13 

2:35 
3.9 

9:01 
14.1 

16:02 
3.0 

21:86 
14.4 

8    13 

4:13 
3.7 

10:34 
14.1 

16:38 
3.8 

23:00 
14.5 

8 

13 

3:89 
4.0 

10:06 
13.7 

16:18 
4.0 

22:80 
14.0 

Th 

1 

14 

3:42 
3,7 

lOKK) 
14.4 

16:04 
2.8 

22:84 
14.7 

8    14 

5:05 
3.0 

11.-25 
14,7 

17:30 
2.9 

23:46 
16.1 

A 

M 

14 

4:34 
3.2 

10:58 
14.4 

8.4 

23:17 
14.7 

8lF 

15 

4:40 
3.1 

10:56 
14.7 

17:00 
2.5 

23:24 
15.2 

MJ15 

5:48 
2.2 

12:10 
15.2 

18:12 
2.5 

Tu 

15 

5:18 
2.4 

11:44 
16.0 

17:46 
2.9 

28:59 
15.4 

'  S    16 

5:30 
2.5 

11:46 
15.2 

17:49 
2.2 

:  :  : 

A 

• 

Tu  16 

0:24 
15.6 

6:26 
1.6 

12:52 
15.6 

18:45 
2.3 

i"" 

16 

6:67 
1.6 

12:25 
15.5 

18:20 
2.4 

.    .    . 

•    §    17 

i      1 

0:019 
15.6 

6:12 
2.0 

12:32 
15.6 

18:31 
2.0 

W  17 

1K)4 
16.0 

7:02 
1.0 

13:29 
15.9 

19:17 
2.1 

f  Th 

17 

0:36 
16.0 

6:33 
0.9 

13:02 
16.9 

18:60 
2.0 

M 

18 

0:51 
15.9 

6:50 

1.5 

13:12 
15.8 

19:07 
2.0 

Th  18 

1:40 
16.0 

7:35 
0.6 

14:a5 
15.8 

19:47 
2.0 

F'18 

1:11 
16.2 

7:07 
0.4 

18:36 
16.0 

19:19 
1.6 

A 

Tu 

19 

1:29 
16.0 

7:25 
1.1 

13:62 
15.8 

19:41 
2.0 

E 

F   19 

2:10 
16.0 

8:07 
0.3 

14:37 
15.6 

20:13 

1.8 

S    10 

1:43 
16.4 

7:40 
0.1 

14:07 
16.9 

19:47 
1.3 

w 

20 

2:06 
15.8 

7:50 
0.9 

14:80 
15.6 

20:12 
2.1 

S    20 

2:40 
15.7 

8:39 
0.2 

15:09 
15.3 

20:46 
L7 

8|20 

2:15 
16.1 

8:12 
0.0 

14:38 
16.5 

20:19 
LI 

Th 

21 

2:37 
15.5 

8:82 
0.7 

15K)4 
15.3 

20:42 
2.8 

8    21 

3:12 

15.4 

9:16 
0.4 

15:44 
14.9 

21:18 
L7 

M   21 

2:48 
15.8 

8:48 
0.8 

16:12 
15.2 

20-^ 
LI 

'  F 

22 

3:08 
15.1 

9KJ7 
0.7 

15:40 
14.9 

21:12 
2.4 

M   22 

3:47 
15.0 

9:54 
0.8 

16:20 
14.4 

21:57 
L9 

Tu  22 

3:15 
16.4 

9:26 
0.7 

15:50 
14.7 

21:85 
L4 

.|s 

23 

8:40 
14.7 

9:44 
0.9 

•  16:17 
14.4 

21:47 
2.5 

Tu  23 

4:28 
14.5 

10:36 
1.4 

17.-05 
13.8 

22:46 
2.4 

W 

23 

4:08 
14.8 

10:08 
L5 

16:33 
14.0 

22:24 
L8 

i  8 

24 

4:15 
14.3 

10:24 
1.2 

16:50 
14.0 

22:27 
2.7 

D 

W  24 

5:20 
18.8 

11:27 
2.2 

ISKX) 
13.1 

23:48 
3.0 

1) 

Th 

24 

5:02 
14.0 

10:58 
2.8 

17:28 
13.4 

23:28 
2.6 

D   M 

25 

5K)0 
13.9 

11:10 

1.7 

17:47 
13.4 

28:16 
8.1 

Th 

25 

6:29 
13.2 

12:26 
3.1 

19:11 
12.8 

.    .    . 

F 

25 

6:10 
13.3 

U:58 
3.8 

18:41 
12.8 

.    .    . 

Tu 

26 

5:o2 
13.4 

12:02 
2.3 

18:43 
18.0 

N 

F 

26 

0:55 
3.5 

7:49 
13.0 

18:40 
3.7 

20:26 
13.1 

S 

26 

0:34 
3.2 

7:28 
13.1 

13:14 
4.0 

20K)0 
13.1 

W 

27 

0:16 
3.6 

7:02 
13.0 

13:02 
8.0 

19:50 
12.9 

S 

27 

2:18 
3.1 

9:06 
13.6 

14:57 
3.6 

21:37 
14.0 

8 

27 

1:56 
8.2 

8:46 
13.6 

14:36 
8.9 

21:15 
14.0 

Th 

28 

1:28 
3.8 

8:17 
13.2 

14:12 
3.2 

21:00 
18.4 

8 

28 

3:35 

2.8 

10:15 
14.5 

16:07 
8.0 

22:40 
15.3 

M 

28 

3:14 
2.7 

9:52 
14.6 

15:47 
3.2 

22:17 
15.3 

N 

F 

29 

2:45 
8.5 

9:29 

13.8 

15:23 
3.1 

22.-02 
14.3 

M 

29 

4:38 
1.7 

11:13 
15.6 

17:06 
1.9 

23:32 
16.6 

P 

Tu 

29 

4:18 
L7 

10:50 
16.6 

16:48 
2.1 

23:12 
16.4 

S 

30 

3:56 
2.7 

10:35 
14.7 

16:27 
2.5 

23:00 
16.4 

1 

E 

W 

30 

5:16 
0.6 

11:42 
16.7 

17:38 
LO 

.    .    . 

s 

31 

4:58 
1.6 

11:31 
15.7 

17:24 
1.7 

23:52 
16.4 

1 

O 

Th 

31 

OKK 
17.5 

6:02 
-0.5 

12:29 
17.5 

18:25 
0.2 

The  tl<3 
a  comparifl 
from  Mean 
below  mea 
gign  is  befc 

The  til 
greater  are 

eqnator;  A 

les  are  placed  in  the  order  of  occurrence,  w 
on  of  consecutive  heights  will  indicate  whe 

Low  Water  Springs,  which  is  the  datum  of 
n  sea  level.    To  And  the  depth  of  water,  add 
>re  the  height,  in  which  case  subtract  it. 
me  used  is  Greenwich  Mean  Civil;  O"*  Is  nf 

in  the  afternoon  (p.  m)  and  when  diminisl 
r  moon;  }),  1st  quar.;  O.  full  moon;  (C,  8d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  flrst  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
soundings  on  the  Admiralty  Charts  for  thi 
the  tabular  height  to  the  soundings  given  o 

Idnight,  12»  is  noon;  all  hours  less  than  12  f 
led  by  12  give  the  times  after  noon;  for  instt 
quar.;  E,  moon  on  the  equator;  N,  S,  moon 

»n  the  second  line  of  each  day; 
a  feet  and  tenths,  are  reckoned 
Is  region,  and  which  is  8.4  feet 
a  the  chart,  unless  a  minus  ( - ) 

ire  in  the  forenoon  (a.  m.),  all 
Eince,  16:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL. 

MAY. 

■ 

JUNE. 

i 

§ 

Day  of— 

W.'mo. 

1 

1 

Time  and  HeUrht  of  High  and 
Low  Water. 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

:^ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water.                 | 

W. 

Mo. 

W.  Mo. 

F      1 

0:47 
18.1 

6:47 
—1.1 

13:13 
18.0 

19:07 
—0.3 

S 

1 

1:10 
17.7 

7:09 
-0.5 

13:32 
17.6 

19:29 
0.0 

W     1 

2:17 
16.5 

8:10 
1.0 

14:36 
16.4 

20:30 
0.8 

S      2 

1:30 

18.4 

7:29 
—1.3 

13:56 
18.0 

19:50 
-0.3 

M 

2 

1:52 
17.5 

7:50 
—0.3 

14:15 
17.3 

20:10 
0.3 

Th    2 

3:00 
16.0 

8:50 
1.6 

15:15 
15.6 

21:08 
1.2 

S 

3 

2:13 
18.0 

8:12 
—1.0 

14:38 
17.6 

20:30 
0.0 

S 

Tu 

3 

2:35 
17.0 

8:30 
0.8 

14:57 
16.6 

20:50 
0.7 

F      3 

3:41 
15.3 

9:28 
2.3 

15:56 
14.8 

21:50 

M 

4 

2:56 
17.4 

8:54 
—0.4 

15:20 
16.8 

21:13 
0.7 

w'    4 

3:19 
16.2 

9:12 
1.1 

15:40 
15.6 

21:31 
1.4 

s 

4 

4:27 
14.6 

10:10 
3.1 

16:88 
14.0 

22:35  1 
2.2 

iTu!    5 

1 

3:40 
16.5 

9:37 
0.6 

16:a5 
15.8 

21:5t> 
1.5 

Th    5 

4:04 
15.3 

9:54 
2.1 

16:25 
14.6 

22:17 
2.2 

A     S 

5 

6:15 
13.9 

10:50 
3.8 

17.-26 
13.3 

23:20 

2.  7  , 

S  1 AV     6 

4:27 
15.4 

10:22 
1.7 

16:55 
14.6 

22:54 
2.5 

Ft    6 

4:53 
14.4 

10:40 
3.1 

17:14 
13.7 

23.-03 
2.9 

I   M     6 

6:09 
13.4 

11:40 
4.3 

18:18 
12.8 

:  :  : 

C  Th    7 

5:21 
14.4 

11:12 
2.9 

17:60 
13.7 

23:37 
3.4 

C    S  1    7 

5:49 
13.7 

11:33 
4.0 

18:10 
13.0 

E  Tu    7 

1 

0:14 
3.1 

7:07 
13.1 

12:87 

4.8 

19:16 
12.7 

F      8 

6:2C 
13.6 

12:12 
3.9 

18:52 
13.0 

A    S      8 

0:00 
3.3 

6:50 
13.2 

12:35 
4.7 

19:10 
12.7 

Wi    8 

1:12 
3.3 

8:05 
13.1 

13:40 

4.8 

20:16 
12.9 

S      9 

1 

0:40 
4.1 

7:27 
13.2 

18:20 
4.7 

19:57 
12.8 

M     9 

1:02 
3.8 

7:54 
13.1 

13:40 
6.0 

20:12 
12.8 

Th    9 

2:12 
3.2 

9:02 
13.3 

14:41 
4.5 

21:15  1 
13.5  ' 

A 

S    10 

1:48 
4.3 

8:33 
13.1 

14:32 
4.9 

21:00 
13.0 

TulO 

2:05 
3.8 

8:.53 
13.3 

14:43 
4.9 

21:10 
13.3 

F    10 

3:12 
3.0 

9:53 
13.9 

15:38 
3.9 

22:10  ' 
14.2 

M   11 

2:66 
4.0 

9:34 
13  6 

15:36 
4.5 

21:.\i 
13.6 

E    W    11 

I 

3.3 

9:47 
13.8 

15:38 
4.4 

22:00 
14.0 

1  S  1  11 

2.5 

10:43 
14.5 

16:31 
3.0 

23:01 
14.9 

Tu  12 

3:52 
3.3 

10:25 
14.1 

16:28 
3.9 

22:42 
14.3 

Th  12 

1 

3:57 
2.7 

10:35 
14.4 

16:27 
3.7 

22:50 
14.7 

S  ,12 

4:57 
1.9 

11:30 
15.3 

17:20 
2.0 

23:50 
15.6 

E  W   13 

4:40 
2.5 

11:12 
14.8 

17:10 
3.3 

23:27 
15.1 

F  ;i3 

4:45 
2.0 

11:20 
16.0 

17:08 
2.8 

23:33 
15.4 

•  m'i3 

1 

5:43 
1.3 

12:12 
15.9 

18:05 
1.1 

.  .  . ! 

Th  14 

5:22 
L7 

11:52 
15.4 

17:47 
2.6 

8ll4 

5:28 
1.3 

11:59 
16.6 

17:47 
2.0 

n|Tu  14 

0:35 
16.2 

6:27 
0.9 

12:55 
16.4 

18:48  ! 
0.3  . 

•  1  F    15 

0:01 
15.8 

6:02 
1.0 

12:32 

15. 8 

18:18 
1.9 

•    li»     15 

0:15 
16.0 

6:10 
0.9 

12:38 
16.0 

18:25 
1.2 

W '  15 

1:20 
16.5 

7:10 
0.7 

13:38 
16.6 

19:33 
—0.1 

S 

16 

0:42 
16.2 

6:38 
0.5 

13:07 
16.0 

18:r)0 
1.3 

M    16 

0:56 
16.4 

6:48 
0.5 

13:15 
16.2 

19:a5 
0.6 

Th  16 

2:0.5 
16.6 

7:52 
0.7 

14:20 
16.6 

20:19 
-0.3 

s 

17 

1:19- 
16.4 

7:13 
0.2 

13:40 
16.0 

19:28 
0.9 

Tu  17 

1:35 
16.4 

7:27 
0.5 

13:53 
16.1 

19:45 
0.2 

P    F  |17 

2:51 
16.4 

8:36 
1.0 

15:03 
16.3 

21:a5 
—0.2 

M   18 

1:52 
16.3 

7:48 
0.2 

14:14 

15.  8 

19:59 
0.6 

^'  W  18 

2:17 
16.3 

8:07 
0.7 

14:32 
15.9 

20:27 
0.2 

S  Il8 

8:39 
16.0 

9:22 
1.4 

15:50 
15.8 

21:.5,5  1 
0.2 

Tu  19 

2:30 
16.0 

8:25 
0.5 

14:48 
15.5 

20:38 
0.6 

Th  19 

3:00 
15.9 

8:48 
1.1 

15:15 
15.5 

21:12 
0.5 

S    19 

4:29 
15.4 

10:12 
2.0 

16:44 
15.3 

22:4S 
0.8  1 

N  W  20 

8:12 
15.7 

9:04 
0.9 

15:29 
15.0 

21:20 
0.9 

1  F    20 

3:50 
15.4 

9:32 
1.7 

16KJ2 
14.9 

22:05 
1.0 

1    M   20 

6:2.5 
14.9 

11:07 
2.6 

17:42 
14.7 

23:4n  ; 

1.5  I 

Th  21 

3:58 
15.0 

9:48 
1.7 

16:15 
14.3 

22:10 
1.5 

1  S    21 

4:43 
14.7 

10:25 
2.4 

16:59 
14.3 

23:00 
1.6 

Tu  21 

6:25 
14.5 

12:10 
3.2 

18:46 
14.5 

.     .     . 

F 

22 

4:53 
14.2 

10:38 
2.5 

17:11 

13.  C. 

23:10 
2.2 

$    S    22 

5:43 
14.2 

11:23 
3.2 

18:03 
14.0 

w!22 

0:47 
2.1 

7:30 
14.3 

13:19 
3.6 

19:52 
14.3 

D    S 

23 

5:57 
13.6 

11:39 
3.4 

18:22 
13.2 

^I   23 

0:05 
2.2 

6:80 
13.9 

12:34 
3.7 

19:13 
14.0 

Th  23 

1 

1:d3 
2.4 

8:34 
14.6 

14.-29 
3.6 

20:59  1 
14.5  1 

S    24 

0:19 

2.8 

7:11 
13.4 

12:55 
4.0 

19:37 
13.4 

E  1  Tu  24 

1:13 
2.5 

8:00 
14.1 

13:50 
3.8 

20:22 
14.3 

!  F    24 

2:59 
2.5 

9:35 
14.8 

15:37 
3.2 

2l:?V9 
14.9 

M   25 

1:37 
3.0 

8:25 
13.8 

14:14 
4.0 

20:.t0 
14.2 

W  ^  25 

2:22 
2.4 

9:03 
14.6 

14:58 
3.4 

21:25 
14.9 

1  8    25 

4:00 
2.2 

10:31 
15.3 

16:37 
2.7 

22:.V> 
15.3 

P   Tu  26 

1 

2:50 
2.6 

9:30 
14.6 

15:25 
3.3 

21:.53 
15.1 

Th  26 

3:27 
2.0 

10:00 
15.3 

2.7 

22:20 
15.6 

t  S    26 

4:56 
1.8 

11:22 
15.9 

17:28 
2.0 

•23:45 
15.8 

E   W   27 

1 

3:M 
1.7 

10:26 
15.5 

16:26 
2.3 

22:49 
16.1 

F(27 

4:'25 

1.4 

10:54 
16.0 

16:57 
1.9 

23:17 
16.2 

s,M27 

5:47 
1.6 

12:10 
16.3 

18:14 
1.4 

. 

Th  28 

4:50 
0.9 

11:18 
16.5 

17:18 
1.3 

23:39 
17.0 

S  |28 

5:17 
0.9 

11:42 
16.6 

17:47 
1.3 

Tu  28 

1 

0:32 
16.2 

6:82 
1.3 

12:54 
16.6 

18:55 
1.0 

0    F    29 

5:40 
0.1 

12:ft5 
17.2 

18:06 
0.5 

O 

S  j29 

0:06 
16.6 

6:a5 
0.5 

12:29 
17.0 

18:30 
0.8 

w;29 

1 

1:17 
16.4 

7:12 
1.3 

13:36 
16.6 

19:32 
0.8 

S  '30 

1 

0:26 
17.5 

6:25 
-0.4 

12:50 
17.6 

18:48 
0.1 

s 

M    30 

Tu  31 

i 

0:51 
16.9 

1:34 
16.9 

6:47 
U.4 

7:30 
0.6 

13:13 
17.1 

13:55 
16.9 

19:10 
0.5 

19:52 
0.6 

Th'30 

2:00 
16.2 

7:50 
1.6 

14:14 
16.3 

20K)9 
0.8 

1 

J»     1S_ 

..  ^e  -...-. 

u   -a 

The  tides  are  placed  in  the  orderof  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  compari.son  of  cons<»cutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  height.s,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low^  Water  Si>rings,  which  is  the  datum  of  .Houndings  on  the  Admimlty  Chart.s  for  this  region,  and  which  is  8.4  feet 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  t^ibu la r  height  to  the  soundings  given  on  the  chart,  unless  a  minus  ( — ) 
sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0*'  is  midnight.  12''  Ls  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  aflernr>on  (p.m.),  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  Is  3:47  p.m. 

0,  new  moon:  }).  1st  quar.;  Q.  f"l^  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

^hand 

AUGUST. 



i 

SEPTEMBER, 

c  Day  of— 

ll  1  W.  Mo. 

Time  and  Height  of  Hi« 
Low  Water. 

S 

i>uy  ol — 

Time  and  Height  of  Hig 
Low  Water. 

hand 

21:30 

0.8 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W.Imo. 

|F  1    1 

2:38 
15.9 

8:27 
1.9 

14:51 
15.8 

20:46 
0.9 

E 

:si    1 

8:27       9«2 
15.2        2.2 

15:29 
15.0 

Th    1 

4:02 
14.4 

9:40 
L9 

16:10 
14.6 

22:13 
L8 

8 

2 

8:18 
15.4 

9:00 
2.3 

15:26 
15.2 

21:22 
Ll 

Tu 

2 

4:02       9:34 
14.7        2.5 

16:08 
14.5 

22:07 
Ll 

r 

2 

4:41 
18.9 

10:22 
2.2 

16:57 
14.0 

28:00 
2.1 

A     S 

3 

3:58 
14.9 

9:85 
2.8 

16:04 
14.4 

22:00 
L4 

w 

3 

4:40      10:09 
14.1        2.6 

16:41 
14.0 

22.50 
L6 

(C 

8 

3 

5:80 
18.2 

11:14 
2.7 

17:56 
13.8 

28:54 
2.9 

M 

4 

4:40 
14.3 

10:10 
3.2 

16:42 

13.8 

22:43 
L8 

(L 

Th 

4 

5:25      10:52 
18.5        8.0 

17:30 
18.5 

28:38 
2.3 

X 

S 

4 

6:88 
12.6 

12:20 
8.4 

19:12 
12.8 

;  :  : 

ll^" 

5 

5:25 
18.8 
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8HEERNESS  (Thames  River  Entrance),  ENGLAND,  1904. 


1                                OCTOBER. 

NOVEMBKlt. 

DECEMBER. 

% 

Tiineiuid  Rt^lght  ot  Slfh  &n4 
Low  W  liter. 

1 

Day  of-* 
W.  Mo. 

Time  and  Heieht  of  High  and 
Low  Water. 

i 

Dayof- 

Time  and  H<>tght  of  High  and 
Low  Water. 

1 

w.  Mo. 

S 

1 

4K)9 
14.2 

10.00 
1.6 

16:86 
14.2 

22:30 
2.2 

Tu 

1 

5:42 
18.3 

11M5 
2.4 

18:36 
18.4 

Th 

1 

6:82 
18.8 

12:86 
2.2 

1922 
18.9 

1 

N 

§ 

2 

4:58 
13.5 

10:54 
2.8 

17:38 
13.6 

28:26 
3.0 

W 

2 

0:14 
8.8 

6:67 
18.2 

12:67 
2.8 

19:47 
13.6 

E 

F 

2 

1:06 
3.7 

7:41 
14.0 

18:44 
2.4 

20:28 
14.2 

M 

3 

6:02 
12.9 

11:69 
2.9 

18:53 
13.1 

Th 

3 

1:30 
4.0 

8:U 
18.7 

14:11 
2.7 

20-J>7 
14.1 

P 

8 

3 

2:17 
8.6 

8:61 
14.5 

14:51 
2.8 

21:80  i 
14.8 

Tu 

4 

0:85 
3,9 

7:21 
12.8 

13:17 
3.8 

20:10 
13.2 

E 

F 

4 

2:46 
8.7 

9:19 
14.6 

15:20 
2.1 

21:58 
15.0 

§ 

4 

8:26 
8.1 

9:58 
16.1 

15:58 

1.8 

22:27 
15.5 

W 

5 

1:56 
4.1 

8:38 
18.5 

14:36 
8.0 

21:23 
14.0 

P     S 

5 

8:52 

2.8 

10:20 
16.6 

16:20 
1.8 

22:57 
16.0 

M 

5 

426 
2.8 

10:60 
15.8 

16:49 
1.8 

28:19 
16.3 

Th 

6 

8:12 
3.6 

9:47 
14.6 

15:45 
2.1 

22:22 
15.1 

8 

6 

4:50 
1.8 

11:12 
16.5 

17:12 
0.5 

23:40 
16.8 

Tu 

6 

bt20 
1.5 

11:42 
16.4 

17:40 
0.8 

.    .    . 

F 

7 

4:17 
2.6 

10:44 
15.9 

16:45 
1.0 

23:15 
16.2 

• 

M 

7 

6:39 
0.9 

12:01 
17.2 

18:00 
-0.1 

.    .    . 

• 

W|    7 

0:06 
16.9 

6K)8 
0.9 

12:80 
16.8 

1827 
0.5 

p 

E 

S 

8 

5:18 
1.4 

11-.36 
17.0 

17:87 
-0.1 

Tu 

8 

037 
17.6 

6-25 
0.2 

12:48 
17.6 

18:45 
-0.6 

S 

Th 

8 

0:58 
17.2 

6:52 
0.6 

18:16 
17.0 

19:12 
0.5 

• 

s 

9 

0K)5 
17.1 

6:00 
0.5 

12:22 
17.8 

18:23 
—1.2 

W 

9 

1:12 
17.7 

7:10 
—0.1 

13:32 
17.6 

19:29 
—0.4 

F 

9 

1:37 
17.2 

7:35 
0.8 

14:00 
16.9 

19:62 
0.7 

M 

10 

0:50 
17.8 

6:40 
-0.2 

13:08 

18.3 

19:07 
—1.2 

Th 

10 

1:65 
17.6 

7:51 
-0.1 

14:18 
17.8 

20:12 
0.0 

8  'lO 

220 
16.9 

8:16 
0.4 

14:44 
16.6 

20:35 
1.2 

Tu 

11 

1:83 
18.0 

7:27 
-0.5 

13:52 
18.8 

19:50 
—1.1 

s 

F 

11 

2:37 
17.1 

8:34 
0.8 

16.-02 
16.7 

20-.66 
0.7 

8    11 

1 

8:00 
16.8 

8:67 
0.7 

1527 
15.9 

21:15 
1.9 

W 

12 

2:16 
17.8 

8:10 
-0.8 

14:86 

17.8 

20:33 
-0.7 

S 

12 

8:21 
16.2 

9:17 
0.8 

15:48 
15.9 

21:99 
1.6 

M   12 

8:41 
16.5 

9:88 
1.2 

16:11 
15.2 

21:57 
2.6 

Th 

13 

8:00 
17.2 

8:52 
0.1 

15:20 
16.9 

21:17 
0.2 

8 

13 

4:07 
16.8 

10.-00 
1.6 

16:86 
16.0 

22:26 
2.7 

Tu  13 

4:26 
14.7 

1021 
1.7 

n.-oo 

14.4 

22:40 
3.4 

8 

F 

14 

8:45 
16.4 

9:86 
0.9 

16:08 
15.9 

22:02 
1.3 

M 

14 

4:57 
14.4 

10:50 
2.8 

17:30 
14.2 

23:17 
3.6 

D 

W   14 

5:10 
18.9 

11H)7 
2.8 

17:60 
18.8 

28:25 

4.0 

8 

16 

4-.88 
15.8 

10:26 
1.9 

17KK) 
14.9 

22:52 
2.5 

D 

Tu 

15 

6-.51 
18.6 

11:44 
3.0 

18:30 
18.6 

A 

E 

Th  15 

6:00 
18.8 

11:67 
2.8 

18:45 
18.3 

•     •    • 

D 

S 

16 

5:26 
14.2 

11:18 
2.8 

18:00 
14.0 

28:60 
3.6 

W 

16 

0:15 
4.4 

6:50 
18.1 

12:42 
8.5 

19:31 
13.3 

F    16 

0:17 
4.6 

6:56 
12.9 

12-.62 
8.2 

19:42 
13.0 

M 

17 

6:28 
18.6 

12:18 
3.6 

19:05 
18.5 

.    .    . 

A 

Th 

17 

1:20 
4.9 

7:50 
18.0 

13:44 
3.7 

20:30 
13.3 

8    17 

1:17 
4.9 

7:62 
12,9 

18:60 
3.8 

20:40 
13.1 

Tu 

18 

0:56 
4.8 

7:82 
18.1 

13:27 
4.0 

20:10 
13.4 

E 

F 

18 

2:24 
4.9 

8:47 
13.3 

14:43 
3.6 

21:26 
13.6 

§18 

1 

2:18 
4.8 

8:53 
18.2 

14:49 
8.3 

21:35 
13.5 

W 

19 

2:10 
4.7 

8:32 
18.2 

14:84 
3.9 

21:10 
13.5 

8 

19 

8:21 
4.6 

9:42 
18.7 

16:87 
8.0 

22:17 
14.1 

M   19 

8:17 
4.4 

9:50 
18.7 

15:46 
8.0 

22:25 
14.0 

A 

Th 

20 

3:17 
4.5 

9:82 
13.6 

15:38 
3.4 

22:06 
14.0 

8 

20 

4:10 
4.0 

10:80 
14.3 

16:27 
2.6 

23:01 
14.7 

Tu  20 

1 

4:11 
8.7 

10:43 
14.4 

16:S7 
2.6 

23:12 
14.7 

F 

21 

4:12 
4.0 

10:21 
14.2 

16:24 
2.7 

22:55 
14.6 

M 

21 

4:53 
8.8 

11:16 
14.9 

17:11 
1.9 

28:44 
16.2 

W  21 

6:00 
2.7 

11:82 
15.0 

17.24 
1.9 

23:56 
15.4 

£ 

8 

22 

4:57 
8.4 

11:10 
14.8 

17:08 
2.0 

28:36 
16.2 

Tu 

22 

6:82 
2.6 

12:00 
15.6 

17:68 
1.4 

:  :  : 

o 

Th  22 

1 

5:47 
1.7 

12:18 
15.7 

18:09 
1.5 

.    .    . 

S 

23 

5:32 
2.9 

11:60 
15.4 

17:47 
1.4 

o 

W|23 

0:24 
15.6 

6:10 
L7 

12:40 
15.8 

18:32 
1.0 

N 

F    23 

0:87 
15.9 

6:30 
0.9 

18.-02 
16.0 

18:51 
1.1 

o 

M   24 

0:17 
15.6 

6:07 
2.3 

12:28 
15.8 

18:22 
0.9 

Th;24 

IKX) 
15.8 

6:48 
1.1 

18:18 
16.0 

19:10 
0.9 

8    24 

1:18 
16.4 

7^5 
0.2 

13:45 
16.8 

19:32 
1.0 

Tu  25 

0:52 
15.8 

6:37 

1.7 

18:08 
16.0 

18:57 
0.6 

N 

F 

25 

1:87 
15.9 

7:27 
0.6 

13:50 
16.0 

19:47 
1.0 

S    25 

2H)0 
16.4 

7:69 
-0.2 

1429 
16.3 

20:14 
1.0 

W 

26 

1:25 
15.8 

7:09 
1.3 

13:39 
16.1 

19:82 
0.6 

8 

26 

2:14 
16.8 

8K)7 
0.3 

14:41 
15.8 

20:26 
1.2 

M  26 

2:41 
16.4 

8:42 
-0.8 

15:15 
16.0 

20:57 
1.8 

Th 

27 

1:59 
15.7 

7:43 
0.9 

14:15 
15.9 

20:06 
0.7 

S 

27 

2:52 
15.5 

8:61 
0.4 

16:27 
15.4 

21K)8 
1.6 

P 

Tu27 

8:26 
16.0 

9:80 
-0.1 

16.-02 
15.6 

21:42 
1.7 

F 

28 

2:31 
15.3 

8:20 
0.8 

14:58 
15.6 

20:43 
1.1 

M 

28 

8:87 
15.0 

9:89 
0.7 

16:16 
14.9 

21:65 
2.2 

W  28 

4:14 
15.6 

10:18 
0.4 

16:58 
16.1 

22:34  ! 

2.3| 

N 

S 

29 

3:07 
15.0 

9K)0 
0.9 

15:35 
15.1 

21.-24 
1.6 

Tu 

29 

4:27 
14.5 

10:31 
L2 

17:13 
14.4 

22:50 

2,8 

E 

Th 

29 

6:07 
15.0 

11:12 
1.0 

17:50 
14.6 

28:30 
2.9  1 

s 

30 

3:48 
14.4 

9:48 
1.2 

16:26 
14.4 

22:10 
2.3 

c 

W 

30 

5:26 
14.0 

11:30 
1.7 

18:16 
14.0 

28:62 
3.4 

F 

30 

6:08 
14.5 

12:12 
1.7 

18:58 
14.8 

,    .    .  i 

C 

M  31 

4:89 

13.8 

10:42 

1.8 

17:25 
13.8 

23:05 
3.1 

8 

31 

0:36 
3.4 

7:14 
14.8 

1806 
2.8 

20KK) 
14.2 

Thetid 
acomparis 
from  Mean 
below  mea 
rfgn  is  befc 

Thettr 
are  in  the  f 

#,  nev 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  the  datum  of 
n  sea  level.    To  find  the  depth  of  water,  add 
re  the  height,  in  which  case  subtract  it 
lie  used  is  Greenwich  Mean  Civil:  O*"  is  midr 
if  temoon  (p.  m. )  and  when  diminished  by  12 
r  moon:  J>,  1st  quar.;  O.  ^^^  moon;  Cf  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  heights,  1 
soundings  on  the  Admiralty  Charts  for  thj 
the  tabu&r  height  to  the  soundings  given  on 

light,  12»»  is  noon;  all  hours  less  than  12  are  in 
give  the  times  alter  noon ;  for  instance,  16:47 
^uar.;  £,  moon  on  the  equator;  N,  B,  moon 

)n  the  second  line  of  each  day; 

a  feet  and  tenths,  are  reckoned 

Is  r^ou,  and  which  la  8.4  feet 

the  chart,  unlen  a  minns  (— ) 

the  forenoon  (a.  m. ) ,  all  greater 

is  8:47  p.m. 

farthest  north  or  south  of  the 
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1                             JANUARY. 

FEBRUARY. 

MARCH.                                1 

a 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

o 

Dajrof— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Hei^t  of  High  and 
LowWater. 

w.  Imo. 

1 

W. 

Mo. 

W.  Mo. 

F 

1 

6:86     12:02 
2.6       19.6 

19H« 

1.8 

•    •    • 

M 

1 

0:56 
20.9 

7:68 
0.4 

1824 
21.0 

20:25 
0.7 

p|tu    1 

0:85 
20.7 

7:87 
0.8 

13-.58 
20.7 

aOK)5 
0.7 

N 

S 

2 

0:27       7:27 
20.8        1.4 

12:51 
20.4 

19:53 
1.1 

p 

Tu 

2 

1:50 
21.6 

8:50 
-0.4 

14:15 
21.6 

21:16 
0.4 

O 

W     2 

1:80 
21.6 

8:31 
-0.7 

13:67 
21.6 

20-.57 
0.0 

'o 

s 

3 

1:17       8:19 
20.9        0.6 

13:48 
2L1 

20:44 
0.8 

W,   3 

2:40 
22.1 

9:41 
-0.8 

16H)5 
21.9 

22:05 
0.2 

E 

Thi   3 

2:21 
22.2 

9:22 
—1.2 

14:47 
22.1 

21:46 
-0.2 

;p 

M 

4 

2:10       9:09 
21.5        0.1 

14:36 
21.5 

21:84 
0.7 

E 

Th'   4 

8:27 
22.3 

1028 
-0.9 

15:63 
21.9 

22:52 
0.4 

Fj   4 

8.-08 
22.5 

lOKW 
—1.3 

16:84 
22.1 

22:31 
-0.1 

Tu 

5 

2:67       9:58 
21.8     —0.2 

15:22 
21.6 

2222 
0.8 

f;  5 

4:15 
22.2 

11:16 
—0.7 

16:40 
2L6 

23:40 
0.9 

S  ;   5 

8:64 
22.4 

10:56 
-0.9 

16:19 
2L8 

23.17 
0.4 

W 

6 

3:45      10:44 
21.9     -0.1 

16K)9 
2L4 

23:10 
1.1 

S  1   6 

1 

5K)2 
2L8 

12:02 
-0.1 

17:28 
21.0 

•    •    • 

S      6 

4:40 
22.0 

11:41 
-0.2 

17:06 
21.2 

.    .    . 

Th 

7 

4:31      11-.82 
21.7        0.1 

16:58 
21.1 

28:58 
1.6 

S  1    7 

0:28 
1.6 

6-.61 
21.0 

12:68 
0.8 

18:19 
20.1 

M     7 

0:04 
1.2 

6:28 
21.1 

12:28 
0.8 

17:58 
20.2 

£ 

1 

F 

8 

5:20      12:22 
21.2        0.6 

17:48 
20.6 

c 

M;   8 

lao 

2.4 

6:44 
20.1 

18:47 
1.7 

19:18 
19.2 

Tu'   8 

0:63 
2.1 

6:18 
20.1 

13:19 
1.9 

18:44 
19.2 

C 

S 

9 

0:49       6:12 
2,2       20.5 

18:15 
1.2 

18:42 
19.8 

Tu 

9 

2:14 
3.2 

7:88 
19.1 

14:46 
2.6 

20:12 
18.3 

c 

w'   9 

1 

1:46 
3.0 

7:10 
19.0 

14:15 
2.9 

19:40 
18.2 

s 

10 

1:43       7K)7 
2.8       19.8 

14:11 
1.8 

19:40 
19.2 

W 

10 

8:18 
8.6 

8:40 
18.1 

15:48 
3.1 

21:18 

17.7 

8 

Th  10 

1 

2:41 
8.6 

8:10 
18.0 

16:17 
3.6 

20:42 
17.4 

M 

11 

2:41       8:05 
8.8       19.0 

15:12 
2.3 

20:42 
18.5 

s 

Th 

11 

4:19 
3.7 

9:47 
17.6 

16:64 
3.2 

^^       iF'll 

8:45 
8.9 

9:16 
17.3 

1622 
3.8 

21:48 
17.1 

Tu 

12 

3:43       9K)8 
3.5       18.3 

16:17 
2.6 

21:47 
18.0 

F 

12 

5:24 
3.4 

10:52 
17.4 

17:58 
3.0 

•2324  1 
17.5  1 

S    12- 

4:61 
3.6 

10:22 
17.1 

17.26 
3.7 

22:51 
17.1 

W 

13 

4:49      10:16 
3,4       18.0 

17:22 
2.5 

22:51 
18.0 

S 

13 

6:25 
2.9 

11:52 
17.6 

18:64 
2.7 

.    .     . 

S    13 

6{53 
3.1 

11:22 
17.2 

18:24 
3.3 

23:48 
17.5 

Th 

14 

6:62     11:18 
8.0       17.9 

18:22 
2.3 

23:50 
18.1 

s 

14 

0:18 
17.9 

7:18 
2.8 

12:44 
17.9 

19:45 
2.4 

A 

M  14 

6:47 
2.5 

12:15 
17.8 

\1 

s 

F 

15 

6:50     12:15 
2,5       18.2 

19:17 
2.1 

M  16 

1K)8 
18.3 

8H)8 
1.8 

13:32 
18.3 

20:30 
2.4 

Tul5 

0-.87 
18.1 

7:36 
L9 

13:02 
18.3 

20:00  1 
2.5 

S 

16 

0:42       7:42 
18.4        2.0 

13.-08 
18.4 

20K)7 
2.0 

A 

• 

Tu 

16 

1:50 
18.7 

8:50 
1.6 

14:12 

18.6 

21:07 
2.5 

W  16 

120 

18.7 

8:19 
1.6 

13:43 

18.8 

20:36 
2.4 

• 

1 

s 

17 

1:81       8:31 
18.7        1.7 

18:56 
18.6 

20:58 
2.1 

W 

17 

2:26 
19.1 

9:24 
1.6 

14:45 
19.0 

21:38 
2.7 

f 

Th  17 

1:58 
19.3 

8:56 
1.4 

14:16 
19.2 

21:08 
2.4 

M 

18 

2:14       9:14 
18.9        1.7 

14:35 
18.7 

21:30 
2,4 

Th 

18 

2:56 
19.5 

9:56 
1.7 

15:17 
19.2 

22:09 
2.9 

F 

18 

2:29 
19.8 

927 
1.5 

14:48 
19.6 

21:40 
2.5 

A 

Tu 

19 

2:50       9:48 
19.1        1.8 

15:11 
18.9 

22:04 

2.8 

E 

F 

19 

827 
19.9 

10:27 
1.8 

!5:48 
19.5 

22:40 
3.0 

S 

19 

3:00 
20.2 

9:58 
1.6 

1520 
19.9 

22:12 
2.5 

W 

20 

8:22     10:22 
19.8        2.0 

16:44 
19.0 

22:36 
3.2 

S 

20 

8:58 
20.2 

10:59 
1.9 

1620 
19.8 

23:13 
3.0 

s 

20 

3:32 
20.6 

10:32 

1.7 

15:62 
20.2 

22:46 
2.4 

Th 

21 

8:56     10:66 
19.6        2.1 

16:17 
19.2 

28:10 
3.4 

s 

21 

4:38 
20.4 

ll:8i 
L9 

16:57 
20.0 

23:61 
2.9 

M 

21 

4:08 
20.7 

11:08 
1.8 

1629 
20.4 

23:24 
2.4 

F 

22 

4:31     11-.82 
19.7        2.2 

16:56 
19.4 

23:68 
3.5 

M 

22 

5:12 
20.4 

12:12 
2.1 

17:86 
19.9 

.    .    . 

Tu 

22 

4:46 
20.7 

11:48 
2.1 

17:10 
20.2 

:  :  ; 

E 

S 

23 

5:18     12:18 
19.8        2.8 

17:88 
19.3 

.    .    . 

Tu  23 

0:^ 
8.0 

5:57 
20.2 

12:58 
2.4 

1822 
19.7 

W 

23 

0:07 
2.5 

5:31 
20.4 

12:81 
2.6 

17:56 
19.9 

s 

24 

0:89       6:04 
3.6       19.8 

13:05 
2.3 

18:29 
19.4 

D 

W  24 

1:21 
3.2 

6:45 
19.8 

18:49 
2.9 

19:15 
19.4 

N 

3) 

Th  24 

1 

0:55 

2.8 

6:20 
19.9 

13:28 
8.1 

18:47 
19.4 

,D 

M 

25 

1:28       6:68 
8.5       19.7 

13:54 
2.6 

19:18 
19.3 

Th  25 

2:15 
3.5 

7:42 
19.4 

14:48 
3.4 

20:15 
19.1 

F'25 

1:49 
3.2 

7:17 
19.3 

14.22 
3.7 

19:47 
19.0 

Tu 

26 

2:17       7:42 
8.7       19.5 

14:44 
2.9 

20K)8 
19.1 

N 

F'26 

3:18 
3.6 

8:47 
19.1 

15:53 
3.5 

21:21 
19.0 

S    26 

2:50 
3.5 

822 
18.9 

15:27 
4.0 

20:55 

18.8 

W 

27 

8:06       8:32 
3.8       19.3 

15:34 
8.1 

20:58 
19.0 

\'i^ 

4:26 
3.3 

9:57 
19.0 

17:02 
3.2 

22:31 
19.2 

8,27 

4:00 
3.3 

9:34 
18.8 

16:88 
3.6 

22:05 
18.9 

Th 

28 

4:00       9:25 
8.7       19.2 

16^28 
3.1 

21:55 
19.2 

j  S    28 

5:35 
2.5 

11:06 
19.4 

18:08 
2.5 

23:36  ' 
19.9 

M   28 

5:13 
2.5 

10:44 
19.2 

17:46 

2.8 

23:13 
19.6 

N 

F 

29 

4:58      10:25 
3.2       19.3 

17:81 
2.7 

22:.59 
19.5 

,M 

29 

6:39 
L4 

12:09 
20.2 

19K)9 
1.5 

.    .    .  'P 

.    .    .  1 

Tu  29 

6:18 
1.4 

11:49 
19.9 

18:48 
1.7 

:  :  : 

S 

30 

6:02     11:30 
2.4       19.7 

18:33 
2.1 

.    .    . 

I 

\e 

W  30 

0:14 
20.5 

7:17 
0.2 

12:45 

20.8 

19:45 
0.7 

8 

31 

0:00       7:02 
20.2        1.4 

12:29 
20.4 

19:30 
L4 

O 

Th  31 

1:10 
21.4 

8:10 
—0.7 

13:37 
21.5 

20:36 
0.0 

Thetld 

aoomtMirla 

1  from  Mean 

below  mea 

,  sign  Is  befc 

Thetli 

greater  are 

#,ne^ 

equator;  A 

les  are  placed  In  the  order  of  occurrence,  wi 
on  of  con8ecutlve  heights  will  Indicate  whe 

Low  Water  Springs,  which  is  the  datum  of 
n  sea  level.    To  find  the  depth  of  water,  add 
>re  the  height,  In  which  case  subtract  it. 
ae  used  Is  Greenwich  Mean  Civil;  0^  Is  mid 

In  the  afternoon  (p.  m.)  and  when  dlmlnls 
rmoon;  ^,  Ist  quar.;  0.  '^11  moon;  (£,  3d  < 
^  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
ther  It  is  high  or  low  water.    The  heights,  ir 
soundings  on  the  Admiralty  Charts  For  thii 
the  tabular  height  to  the  soundings  given  oi 

night,  12>>  is  noon;  all  hours  leas  than  12  a 
hed  by  12  give  the  times  after  noon;  for  insi 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day; 
i  feet  and  tenths,  are  reckoned 
J  region,  and  which  is  10.4  feet 
a  the  chart,  unless  a  minus  (— ) 

re  in  the  forenoon  (a.  m.),  all 
Auce,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL. 

MAY. 

JUNE.                                1 

i 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

Z 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

c"  Dayof- 
S    W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

5 

W.  Mo. 

W.  Mo. 

1 
S      1 

f|  1 

•2:01 
21.9 

9:01 
—1.2 

14:25 
21.8 

21:26 
—0.4 

2:28 
21.4 

9:28 
-0.5 

14:61 
21.2 

21:49 
0.1 

W 

1 

3:37 
20.0 

10:35 
1.4 

15:65 
19.9 

22:55 
1.3 

S!    2 

2:50 
22.2 

9:49 
—1.2 

15:14 
21.8 

22:10 
—0.2 

M  '  2 

3:13 
2L3 

10:12 
0.0 

15:35 
20.9 

22:32 
0.5 

Th 

2 

4:20 
19.6 

11:16 
2.3 

16:86 
19.6 

28:36 
1.8 

S     3 

3:a4 
22.0 

10:34 
-0.7 

15:58 
21.5 

22:55 
0.3 

s 

Tu    3 

3:57 

20.8 

10:57 
0.8 

16:18 
20.4 

23:17 
L2 

1  ^ 

3 

5:00 
19.2 

11:58 
3.0 

17:17 
19.2 

.     .     .  i 

m!  4 

4:20 
21.5 

11:20 
0.1 

16:43 
20.8 

23:41 
1.1 

:W[     4 

4:41 
•20.2 

11:41 

1.7 

17K)2 
19.7 

S 

4 

0:18 
2.4 

5:42 

18.8 

12:41 
3.7 

18:01 

18.8 

Tu    5 

5:05 
20.7 

12:06 
1.2 

17:30 
20.0 

Th;    5 

0:02 
1.9 

5:2«) 
19.5 

12:26 
2.7 

17:48 
19.1 

A     S 

\ 

5 

1:01 

2.8 

6:-28 
18.4 

13:-27 
4.2 

18:4S 

18.4 

s 

\V     6 

0:28 
1.9 

5:53 
19.8 

12:W 
2.3 

18:18 
19.1 

F 

6 

0:48 
2.6 

6:13 
18.7 

13:13 
3.6 

18:37 
18.3 

I    M 

6 

1:50 
3.1 

7:17 
18.0 

14:17 
4.5 

19:40 
18.1 

C 

Th    7 

1:18 
2.7 

6:43 

18.8 

13:46 
3.3 

19:10 
18.1 

C    S 
1 

7 

1:38 
3.2 

7:04 
18.0 

14:05 
4.2 

19:30 
17.8 

EiTu 

2:41 
3.3 

8:10 
17.9 

15:10 
4.5 

20:a=) 
18.0 

I       F     8 

2:11 
3.4 

7:40 
17.9 

14:44 
4.0 

20:08 
17.4 

A|S 

8 

2:30 
3.5 

8:00 
17.5 

15:01 
4.5 

20:26 
17.4 

:w  8 

3:36 
3.3 

9:06 
17.8 

16K)5 
4.4 

21:30 
18.1 

^       S      9 

3:11 
3.7 

8:43 
17.2 

15:46 
4.2 

21:10 
17.0 

Im     9 

3:28 
3.5 

9:00 
17.3 

16:01 
4.4 

21:25 
17.4 

Th 

9 

4:31 
8.0 

lOKX) 
18.1 

17K)1 
3.9 

22:^26 
18.4 

A    S    10 

4:15 
3.6 

9:47 
17.0 

16:49 
4.1 

22:15 
17.0 

Tu  10 

j 

4:26 
8.2 

9:57 
17.4 

16:58 
4.1 

22:*24 
17.7 

F 

10 

6:26 
2.6 

10:55 
18.5 

17:55 
8.2 

23:20 
IS.  9 

M   11 

5:16 
3.1 

10:46 
17.2 

17:47 
3.6 

23:12 
17.4 

E    Will 

1 

5:22 
2.8 

lO:.^ 
17.8 

17:61 
3.5 

23:15 
IS.  2 

s 

11 

6:20 
2.1 

11:45 
19.2 

18:46 
2.6 

.     .    .  1 

Tu  12 

6:11 
2.5 

11:40 
17.7 

18:39 
3.1 

Th  12 

6:15 
2.2 

11:40 
18.4 

18:41 

2.8 

s 

12 

0:11 
19.4 

.  7:11 
1.7 

12:37 
19.8 

19:36  ' 
1.^ 
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given  01 

2  are  in  t 
stance,  1 
S,  moon 

m  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
J  region,  and  which  is  10.4  feet 
1  the  chart,  unless  a  minus  (— ) 

he  forenoon  (a.  m.),  all  greater 

5:47  is  3:47  p.  m. 

farthest  north  or  south  of  the 
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1 

OCTOBER. 

NOVEMBER. 

of- 

DECEMBER. 

1 

Day  of— 

Time  and  Helffhtof  High  and 
Low  Water. 

« 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

8 

1 

0:10 
2.6 

6:84 
19.9 

12:82 
2.8 

17:57 
19.9 

Tu 

1 

1:31 
3.6 

6:55 
19.3 

18-.58 
2.9 

19:80 
19.1 

Th 

1 

2:12 
8.7 

7:87 
19.8 

14:44 
2.5 

1 
20:17  ! 
18.9 

N 

S 

2 

0:87 
3.1 

6:21 
19.5 

13:21 
8.1 

18:49 
19.4 

W     2 

2:82 
3.9 

7:57 
19.0 

16HM 
2.9 

20:87 
18.8 

£ 

F 

2 

8:16 
3.7 

8:42 
19.1 

15:60 
2.4 

21r22  1 

18.8  j 

M 

3 

1:&2 
3.6 

7:17 
19.1 

14:20 
3.8 

19:50 
19.0 

Th 

3 

3:40 
3.8 

9K)6 
18.9 

16:14 
2.5 

21:46 
18.9 

P 

8 

3 

4:28 
8.8 

9:49 
19.0 

16:66 
L9 

2237  1 
19.1 

Tu 

4 

2:65 
3.9 

8.-24 
18.8 

15:26 
8.3 

21:00 

18.8 

E     F 

4 

4:48 
3.2 

10:14 
19.8 

17:20 
1.7 

22:62 
19.4 

S 

4 

6:28 
2.6 

10:54 
19.8 

17A8 
1.3 

23:29 
19.5 

Wi   5 

1 

4:04 
3.8 

9:80 
18.9 

16:88 
2.7 

22:10 
19.0 

P    8 

5 

5:52 
2.2 

11:18 
19.9 

18.-22 
0.8 

28:51 
20.2 

M 

5 

6:29 
L8 

11:55 
19.7 

18:57 
0.8 

.     .     . 

Th    6 

6:12 
8.1 

10:89 
19.4 

17:46 
1.7 

23:16 
19.6 

S 

6 

6:52 
L2 

12:18 
20.6 

19:18 
-0.1 

Tu 

6 

0:25 
20.0 

7:25 
1.1 

12:51 
20.1 

19:51 
0.4  1 

F 

7 

6:17 
2.0 

11:43 
20.2 

18:46 
0.6 

• 

M 

7 

0:46 
20.8 

7:46 
0.4 

18:11 
21.2 

20:11 
-D.6 

• 

W 

7 

1:18 
20.4 

8:18 
0.5 

13:44 
20.4 

20:44 
0.3  , 

p 

E 

8 

8 

0:16 
20.5 

7:16 
1.0 

12:41 
21.1 

19:42 
-0.5 

|Tu    8 

1.86 
21.3 

8:87 
0.0 

14K)2 
21.5 

21.-02 
-0.7 

8 

Th 

8 

2:06 
20.5 

9:09 
0.8 

14:34 
20.6 

21:38  ! 
0.5 

• 

8 

9 

IKW 
21.3 

8:09 
0.1 

13:84 
2L9 

20:34 
—1.1 

W     9 

2:28 
21.5 

9:27 
—0.2 

14:51 
21.5 

21:50 
-0.4 

F 

9 

2:65 
20.6 

9:56 
0.4 

16:20 
20.3 

22:17  ' 
1.0 

M 

10 

1:69 
21.9 

8:58 
-0.4 

14:24 
22.8 

21:28 
—1.3 

Th 

10 

3:14 
21.3 

10:12 
0.1 

15:37 
21.2 

22:37 
0.3 

8 

10 

8:39 
20.4 

10:88 
0.7 

16K)8 
20.0 

28K)0  , 
1.6 

jTu 

11 

2:48 
22.1 

9:46 
-0.6 

15:10 
22.3 

22:10 
—1.0 

s^F 

11 

3:59 
20.9 

10:58 
0.6 

16:22 
20.7 

28:22 
1.2 

S 

11 

4:20 
20.0 

11:21 
1.1 

16:45 
19.7 

23:44 
2.8  , 

W 

12 

8:34 
21.9 

10:82 
—0.2 

15:57 
21.9 

22:57 
-0.3 

8 

12 

4:44 
20.3 

11:45 
1.2 

17:09 
19.9 

.    .    . 

M 

12 

5:04 
19.6 

12K>4 
1.6 

17.-28 
19.2 

Th  13 

4:20 
21.3 

11:18 
0.5 

16:43 
2L2 

23:43 
0.6 

S 

13 

2.1 

5:30 
19.6 

12:30 

1.9 

17-66 
19.2 

Tu!l3 

0:28 
3.1 

5:48 
19.2 

12:48 
2,2 

18:14 
18.6 

8    FI14 

5:07 
20.5 

12:06 
1.3 

17:30 
20.3 

M 

14 

0:56 
3.0 

6:20 

18.8 

18:20 
2.6 

18:48 
18.4 

:3)!W|14 

1:14 
8.7 

6:85 

18.7 

13:35 
2.6 

19:02 
18.2 

1  S 

15 

0:31 
1.7 

5:56 
19.6 

12:56 
2.1 

18:20 
19.3 

D 

Tu 

15 

1:48 
3.7 

7:12 
18.2 

14:13 
8.0 

19:42 
17.8 

A 
E 

Th'15 

2K» 

4.1 

7:24 
18.8 

14^5 
3.0 

19:58 
17.9 

1> 

S 

16 

151 

2.8 

6:48 
18.6 

18:47 
2.9 

19:17 
18.3 

W 

16 

2:44 
4.1 

8H» 
17.7 

15:10 
3.1 

20:40 
17.4 

F,16 

2:58 
4.4 

8:16 
18.1 

15:18 
3.1 

20:47  1 
17.7' 

M 

17 

2:20 
3.5 

7:44 

17.8 

14:47 
3.3 

20:18 
17.6 

A 

Th  17 

3:42 
4.2 

9:07 
17.5 

3.0 

21:38 
17.4 

8    17 

8:47 
4.4 

9:12 
18.0 

16:12 
3.1 

21:42 
17.8 

Tu 

18 

3:21 
4.0 

8:46 
17.2 

15*.50 
3.3 

21^23 
17.2 

E 

F   18 

4:40 
4.0 

10K)5 
17.5 

17:05 
2.7 

22:84 

17.7 

S    18 

4:42 

4.1 

10:07 
18.0 

17.-08 
2.9 

22:36 
18.1 

Uv 

19 

4:26 
3.9 

9:60 
17.1 

16:68 
3.0 

22:25 
17.2 

8    19 

5:84 
8.6 

10:58 
17.9 

17:68 
2.3 

28:26 
18.1 

M'19 

5:86 
8.6 

11K)1 
18.4 

18:01 
2.6 

2338  1 
18.6 

AiTh 

20 

5:27 
3.6 

10:51 
17.3 

17:51 
2.5 

23:20 
17.6 

S    20 

6:24 
3.1 

11:48 
18.4 

18:46 
2.0 

Tu!20 

6:27 
3.0 

11:58 
18.8 

18:58 
2-3 

:  F 

21 

6:20 
3.0 

11:45 
17.8 

18:43 
1.9 

m:2i 

0:12 

18.6 

7:10 
2.6 

12:34 
18.9 

19:82 
1.8 

Wl21 

0:18 
19.1 

7:18 
2.4 

12:43 
19.3 

19:43 
1.9 

E 

8 

22 

0:08 
18.1 

7:08 
2.6 

12:30 
18.4 

19:29 

1.5 

Til  22 

0:57 
19.1 

7:53 
2.3 

13:15 
19.4 

20:13 
L6 

o 

Th 

22 

1:06 
19.7 

8:05 
1.8 

13:29 
19.8 

20:27 
1.7  1 

S 

23 

0:55 
18.6 

7:50 
2.3 

13:10 
19.0 

20:09 
1.4 

o  w:23 

1:35 
19.6 

8:32 
2.0 

13:54 
19.8 

20:51 
1.7 

N 

F   23 

1:50 
20.2 

8:48 
1.3 

14:18 
20.3 

21K)9 
1.6  , 

0,M 

24 

1:32 
19.1 

8:25 
2.2 

13:46 
19.4 

20:45 
1.4 

Th  24 

1 

2:14 
20.0 

9:09 

1.8 

14:32 
20.2 

21:30 

1.8 

8 

24 

2:31 
20.7 

9:31 
1.0 

14:56 
20.6 

21:62 
1.6 

jTu  25 

2:06 
19.5 

8:59 
2.2 

14:20 
19.9 

21:18 
L6 

N 

F    25 

2:50 
20.3 

9:48 
1.7 

15:12 
20.4 

22:06 
2.0 

S 

25 

8:18 
21.0 

10:13 
0.8 

15:38 
20.7 

22:35 
1.7 

W 

26 

2:89 
19.8 

9:33 
2.2 

14:51 
20.1 

21:53 
1.8 

8    26 

3:30 
20.6 

10:28 
1.6 

15:63 
20.5 

22:50 
2.8 

M 

26 

8:56 
21.1 

10:57 

0.8 

16:21 
20.7 

28:20 
2.0  . 

|Th 

27 

3:13 
20.1 

10H)8 
2.1 

16:80 
20.4 

22:28 
2.1 

S    27 

4:10 
20.6 

11:11 
1.7 

16:35 
20.8 

23:34 
2.6 

p 

Tu 

27 

4:41 
21.0 

11:42 
1.0 

17:09 
20.4 

j  F'28 

3:48 
20.2 

10:46 
2.1 

16:10 
20.4 

23:07 
2.4 

M;28 

4:53 
20.4 

11:55 
1.8 

17:21 
20.1 

.    .    . 

W 

28 

0:08 
2.4 

5:80 
20.7 

1232 
1.8 

17:5«  i 
20.1 

N^  S 

29 

4:27 
20.3 

11:26 
2.2 

16:50 
20.8 

23:50 
2.7 

Tu;29 

0:20 
3.0 

5:45 
20.1 

12:45 
2.1 

18:14 
19.7 

E 

Th 

29 

0:58 
2.8 

6:22 
20.2 

13:25 
1.7 

18:54  1 
19.6  ' 

S 

30 

5:11 
20.1 

12:11 
2.4 

17:36 
19.9 

:  :  : 

c 

W  30 

1:13 
3.4 

6:88 
19.6 

13:41 
2.4 

19:13 
19.2 

F 

30 

1:54 
3.2 

7:18 
19.6 

1438 
2.1 

19:54 
19.1  _ 

■a 

M'31 

0:35 
8.2 

6:00 
19.7 

13:00 
2.7 

18.30 
19.5 

i 

1 

8 

31 

2:54 
8.5 

8:18 
19.1 

15:26 
2.4 

20:58  ' 
18.7-; 

Thetl«5 

'  a  comparis 

from  Mean 

below  mea 

Blgn  is  befc 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  the  datum  oi 
n  eea  level.    To  find  the  depth  of  water,  add 
>re  the  height,  in  which  case  subtract  it. 

th  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 

ther  it  is  high  or  low  water.    The  heights,  m  feet  and  tenths,  are  reckoned 
soundings  on  the  Admiralty  Charts  for  this  r^on,  and  which  Is  10.4  feet 
the  tabular  height^to  the  soundings  given  on  the  chart,  unless  a  minus  (— ) 

The  tin 
are  in  the  1 

ae  used  is  Greenwich  Mean  avil;  0»  is  midni 
ifternoon  (p.  m.)  and  when  diminished  by 

ght,  12»»  is 
12  give  th 

noon ;  all  hours  lefts  than  12  are  In  the  forenoon  { a.  m. ) ,  all  greater 
e  times  after  noon;  for  Instance,  15:47  is  3:47  p.  m.                             | 

equator;  A 

r  moon;  ^,  Ist  quar.;  Ot  full  moon;  (t,  8d  < 
,  P,  moon  in  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator;  N.  S,  moon 

farthest  north  or 

south  of  the  i 
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JANUARY. 

FEBRrARY 

lIAECn.                              1 

IB, 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

Dayof- 

Tlmifiind  Height  of  HiKhAtid 
Low  Wdier. 

e 
I 

Dayof- 

Tim^atid  Height  of  Htgh  ftnd 
IjOW  Water. 

W. 

Mo. 

W. 

Mo. 

W.  Mo. 

F 

1 

8:87 
2.9 

9:84     16:11 
18.9        2.8 

22.-00 
19.3 

o 

M 

1 

5-20 
L4 

10:55 
20.0 

17:49 
LO 

23:20 
20.5 

P 

Tu 

1 

5:06 
L2 

10:42 
19.6 

17:33 
0.9 

23:06 
20.3 

Nj   S 

2 

4:41 
2.1 

10:24     17a0 
19.8        1.5 

22:47 
20.1 

p 

Tu 

2 

6:15 
0.6 

11:42 
20.6 

18:38 
0.3 

.    .    . 

O 

W 

2 

5:58 
0.2 

11:27 
20.4 

18:22 
0.1 

23:48 
21.0 

0   s 

3 

5:87 
1.3 

11:10     18:03 
20.4        1.0 

28:84 
20.7 

W 

3 

0K)4 
21.0 

7KB 
—0.1 

12:26 
20.9 

19:26 
0.1 

E 

Th 

3 

6:46 
-0.4 

12:10 
20.8 

19:08 
-0.3 

.    .    . 

p 

M 

4 

657 
0.8 

11:56     18:68 
20.8        0.2 

.    .    . 

E 

Th 

4 

0:47 
21.8 

7:60 
-0.3 

13:10 
20.9 

20:10 
0.1 

F 

4 

0-.30 
21.3 

7:80 
-0.6 

12:60 
21.0 

19:50 
—0.1 

Tu 

5 

0:17 
21,1 

7:16     12:40 
0.6       20.9 

19:40 
0.6 

F 

5 

1:30 
21.1 

8:32 
0.0 

13:52 
20.5 

20:52 
0.6 

S 

5 

1:10 
2L2 

8:12 
-0.2 

13:30 
20.6 

20:80 
0.4 

w 

6 

1:02 
21.1 

8:02      18:25 
0.5      20.7 

20:28 
1.0 

i  ^ 

6 

2:14 
20.6 

9:14 
0.6 

14:37 
19.9 

21:34 
L5 

s 

6 

1:50 
20.7 

8:52 
0.7 

14:10 
20.0 

21:10 
1.4 

Th 

7 

1:48 
20.7 

8:48      14:11 
0.7       20.1 

21:10 
1.3 

8      7 

3:00 
19.7 

9:58 
1.5 

15:25 
18.7 

22:20 
2.4 

M 

7 

2:32 
19.8 

9:32 
L6 

14:52 
18.9 

21:50 
2.5 

E 

1 

F 

8 

2:85 
20.0 

9:86     15:00 
1.1       19.2 

21:66 
2.0 

c 

M     8 

3:60 
18.5 

10:47 
2.6 

16:17 
17.4 

28:12 
8.4 

Tu 

8 

3:17 

18.7 

10:15 
2.7 

15:39 
17.7 

22:37 
3.5 

V  s 

9 

8:24 
19.2 

10:28      16:63 
1.8       18.2 

22:57 
2.7 

Tu;   9 

4:47 
17.1 

11:48 
8.3 

17:20 
16.2 

c 

W 

9 

4K)7 
17.3 

11K)7 
3.8 

16:34 
16.4 

23:82 
4.6 

i  <^ 

10 

4:22 
18.0 

11:16      16:64 
2.5       17.0 

28:45 
8.4 

iw  10 

0K)7 
4.2 

5:52 
16.0 

12:43 
4.2 

18:30 
16.3 

s 

Th 

10 

5:08 
15.9 

Vim 

4.6 

17:42 
15.2 

.    .    . 

'm 

11 

6:25 
16.9 

12:16      18:02 
8.2       16.1 

s 

Thill 

1:15 
4.7 

7:08 
15.4 

13:68 
4.6 

19:48 
15.1 

F 

11 

0:34 
5.1 

6:24 
14.9 

13:16 
5.2 

19:02 
14.5 

■Tu 

12 

0:44 
4.0 

6:36      1822 
16.2         8.7 

19:16 
15.7 

F    12^ 

2:37 
4.7 

8:21 
16.5 

15:16 
4.2 

20:56 
16.6 

S 

12 

1:52 
5.3 

7:45 
14.8 

14:38 
5.0 

20:18 
14.9 

W 

13 

1:67 
4.2 

7:48      14:87 
16.1         8.7 

20:26 
15.9 

S    13 

3:51 
3.9 

9:24 
16.0 

16:23 
3.8 

21:51 
16.2 

s 

13 

8:12 
4.6 

8:52 
15.4 

15:48 
4.1 

21:19  ' 
15.8  , 

1     T^ 

14 

8:11 
3.9 

8:53      15:47 
16.4         3.2 

21:26 
16.4 

sll4 

4:50 
3.0 

10:15 
16.6 

17:17 
2.5 

22:33 
16.8 

A 

M 

H 

4:16 
3.5 

9:45 
16.2 

16:45 
3.0 

22:a')  ! 
16.7  1 

s    F 

15 

4:19 
3.1 

9:49      16:47 
16.8         2.5 

22:14 
16.8 

M   15 

5:89 
2.2 

10:52 
17.0 

18:01 
2.0 

23K)9 
17.3 

Tu 

15 

5:07 
2.5 

10:27 
17.0 

17:29 
2.4 

22:42  ' 
17.5 

1    1  S    16 

6:15 
2.4 

10:34      17-.99 
17.1         2.0 

22:63 
17.2 

A 

• 

Tu  16 

6:21 
1.8 

11:27 
17.5 

18:38 
1.9 

28:40 
17.9 

W 

16 

6:47 
2.0 

11:00 
17.7 

18:a5 
2.1 

23:15 
18.4 

l*i' 

17 

6K)8 
1.9 

11:12     18:25 
17.8        1.8 

23.-29 
17.4 

W^17 

1 

6:54 
2.0 

11:65 
18.0 

19K)9 
2.3 

f 

Th 

17 

6:20 
1.8 

11:31 
18.6 

18:36 
2.1 

23:45 
19.2 

1  'm 

18 

6:43 
2.0 

11:44      19:02 
17.6        2.1 

Th 

18 

0K)9 
18.6 

7:20 
2.8 

12.-24 
18.7 

19:80 
2.8 

F 

18 

6:47 
2.0 

12:00 
19.3 

19:02 
2.3 

A  Tu  19 

0:00 

17.8 

7:20     12:14 
2.2       17.8 

19:32 
2.7 

E 

F   19 

0:39 
19.3 

7:48 
2.6 

12:56 
19.3 

19:51 
8.0 

S 

19 

0:16 
19.9 

7:15 
2.0 

12:32 
19.9 

19:24 
2.4' 

W'20 

1 

0:29 
18.3 

7:46      12:48 
2.8       18.8 

19:57 
8.3 

S  '20 

1:12 
19.8 

8K)7 
2.7 

13:30 
19.7 

20:15 
3.0 

S'20 

0:50 
20.4 

7:41 
2.2 

13:05 
20.3 

19:52 
2.5 

Th  21 

IKX) 
18.7 

8:09      13:16 
3.2       18.6 

20:17 
8.6 

:  s;2i 

1:48 
20.1 

8:35 
2.6 

14:07 
19.7 

20:45 
8.0 

;Mi2i 

1:25 
20.6 

8:10 
2.2 

13:44 
20.3 

20:22 
2.5  1 

F 

22 

1:34 
19.0 

8:32      13:52 
3.3       18.9 

20:42 
S.7 

M   22 

2:30 
19.9 

9:08 
2.7 

14:50 
19.4 

21:24 
3.0 

Tu  22 

2:07 
20.4 

8:46 
2.5 

14.-27 
19.8 

21:02 
2.7 

E     S 

23 

2:12 
19.2 

'  9:00      14:38 
3.2       18.9 

21:12 
8.5 

■     Tu  23 

3:15 
19.4 

9:52 
2.9 

15:39 

18.7 

22:10 
8.3 

W  23 

2:51 
19.7 

9:28 
2.8 

16:13 
19.0 

21:50 
3.1 

S 

24 

2:57 
19.0 

9:89      16:20 
3. 1       18. 6 

21:54 
8.6 

D    \V  24 

4:07 
18.5 

10:42 
3.2 

16:35 
17.7 

23:05 
3.7 

N 

1) 

Th  24 

3:42 

18.7 

10:20 
3.4 

16:08 
17.9 

22:46  , 
3.6 

DM 

25 

3:46 
18.6 

10:25      16:12 
3.2       17.9 

22:40 
8.6 

Th  25 

17.4 

11:41 
3.6 

17:43 
16.8 

F    25 

4:42 
17.5 

11:19 
3.9 

17:15 
16.8 

23:50 
4.1 

Tu 

26 

4:40 
17.9 

11:16      17:12 
3.3       17.2 

28:37 
3.7 

N,  F    26 

0:10 
3.9 

6:-22 
16.8 

12:48 
3.9 

19.-00 
16.5 

S    26 

5:56 
16.5 

12:28 
4.3 

18:34 
16.2 

.     .    .  i 

W 

27 

5:44 
17.2 

12:12      18:20 
3.5       16.8 

8    27 

1:21 
4.0 

7:40 
16.8 

14:04 
8.9 

20:17 
17.0 

S    27 

1:04 
4.2 

7:17 
16.3 

13:48 
4.2 

19:55 
16.6 

iTh 

28 

0:38 
3.8 

6:^^     13:16 
17.0         3.6 

19:31 
16.9 

S.28 

2:45 
3.7 

8:51 
17.5 

15:28 
3.2 

21:21 
18.1 

m'28 

2:27 
8.7 

8:33 
17.0 

15:08 
3.5 

21:03 
17.8 

N     F 

29 

1:48 
3.8 

8:07      14:80 
17.4         8.4 

20:40 
17.6 

m'29 

1       1 

4:02 
2.6 

9:51 
18.7 

16:36 
2.1 

22:15 
18.3 

P 

Tu29 

3:45 
2.5 

9:34 

18.3 

16:19 
2.2 

22K)0 
19.0 

1  s 

30 

8:06 
3.3 

9:10      15:46 
18.3         2.8 

21:38 
18.7 

E 

W   30 

4:49 
L2 

10:27 
19.4 

17:16 
0.9 

22:48  ; 

20.0 

S    31 

LJ_  L. . 

Thetld 
a  eomparis 
from  MeaE 
below  mea 
sign  is  befc 

4:18 
2.5 

10:05      16:52 
19.2         1.9 

22:31 
19.6 

1 

O 

Th  31 

6:40 
0.1 

11:10 
20.1 

18K)4 
0.0 

23:30 
20.6 

1 

e«  are  placed  in  the  order  of  occuirenc* 
on  of  consecutive  heights  will  indicate  y 
i  Low  Water  Sprinm,  which  is  the  datn 
ti  sea  level.    To  find  the  depth  of  water, 
)re  the  height.  In  which  case  subtract  it 

e,  w1 
nrhel 
mof 
add 

th  their  times  on  the  first  line  and 

her  it  is  high  or  low  water.    The  h 

soundings  on  the  Admiralty  Cha 

the  tabular  height  to  the  soundings 

heights 
eights,  iT 
rts  for  th 
given  or 

on  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
is  region,  and  which  is  9.9  feet 
I  the  chart,  unless  a  minus  ( - ) 

■ 

The  tin 
are  in  the  i 

ae  used  is  Greenwich  Mean  Civil;  0>»  is  mldnl 
ifternoon  (p.m.)  and  when  diminished  by 

erht,  12i>  is  noon:  all  hours  less  than  12  are  in  t 
12  give  the  times  after  noon:  for  instance,  16 

he  forenoon  (a.m.),all  greater  i 
:47  is  3:47  p.m.                              ! 

#,  new 
equator;  A 

rmoon;  ^ 
,  P,  moon 

,  1st  quar.;  O.  '"11  moon;  (^,  3d  < 
in  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the  | 

1 
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1 V 

APRIL. 

1                                 MAY. 

JUNE.                                     1  1 

,S 

Dajof— 

Time  and  Height  of  High  and 
Low  Water. 

» 

Dayof— 

Time  an 

dHeigt 
Low^ 

12K)8 
19.8 

It  of  High  and 
ater. 

S 

Dayof— 
W.  Mo. 

1 

Time  and  Height  of  High  an  <1  , 

Low  Water.                     1 

1 

W.  Mo. 

W.  Mo. 

1 

F      1 

0:27      11:51      18:47 
—0.5       20.5     —0.2 

S      1 

1 

6:60 
0.3 

19:10 
0.7 

W 

1 

0:41 
18.8 

7:66 
2.2 

12:67 

18.7 

1 
20:11    : 

2.6       ; 

Si    2 

0:10       7:10     12:29 
20. 9     —0. 4       20.  G 

19:31 
0.1 

M  1    2 

1      1 

0:25 
20.0 

7:31 

0.8 

12:42 
19.6 

19:50 
L3 

Th 

2 

1:15 
18.6 

8:28 
3.0 

18:30 
18.6 

20:45 
3.3 

i  S,   3 

0:47        7:51      13.-05 
20. 8         0. 0       20. 4 

20:08 
0.9 

s  jTu 

3 

1:00 
19.6 

8:10 

1.7 

13:18 
19.3 

20:26 
2.2 

F 

3 

1:52 
18.2 

9:00 
8.7 

14K)9 

18.1 

21:17  1 
3.8   , 

M     4 

1:25       8:30      13:42 
20.4         1.0       19.8 

20:46 
1.7 

jw 

4 

1:38 
19.0 

8:47 
2.6 

13:65 
18.7 

21:04 
3.1 

S      4 

2:81 
17.7 

9:32 
4.4 

14:62 
17.6 

21:52  , 
4.2   ' 

Tu    5 

2:04       9:07      14dS 
19.6         2.0       18.9 

21:24 
2.7 

Th 

5 

2:17 

18.4 

9:21 
3.6 

14:36 

17.9 

21:40 
3.7 

A 

SI   5 

3:17 
17.0 

10:11 
4.7 

15:40 
17.0 

22:38  ' 
4.5 

9  W     6 

2:45       9:47      15:05 
18.6         3.2       17.8 

22:05 
3.7 

F 

6 

3:00 
17.4 

10:00 
4.4 

15:21 
17.0 

22:23 
4.5 

I 

M|   6 

4:10 
16.4 

11:00 
5.0 

16:37 
16.4 

23r28  ' 
4.3 

X  Th'    7 

3:32      10:80      15:56 
17.3         4.2       16.5 

22:57 
4.6 

c 

S 

7 

8:60 
16.4 

10:50 
5.1 

16:16 
16.0 

23:17 
4.9 

E 

Tul    7 

5:10 
15.9 

11:50 
6.0 

17:40 
16.0 

1       FI    8 

4:27      11:28      16:57 
16.0         5.0       15.4 

28:55 
5.2 

a!s 

8 

4:50 

15.5 

11:44 
5.4 

17:22 
15.3 

W     8 

0:20 
4.4 

6:18 
15.7 

12:45 
4.8 

18:48 
16.1 

8      9 

5:36      12:28      18:12 
15.0         5.5       14.6 

1^^ 

9 

0:12 
5.1 

6:00 
14.9 

12:42 
5.5 

ISrS.! 
15.1 

Th    9 

1:17 
4.2 

7:25 
16.0 

13:44 
4.5 

19:53  ' 
16.7 

A    S    10 

1:02       6:54      13:44 
5.4       14.6         5.6 

19:30 

14.7 

ITu  10 

'       1 

1:16 
5.0 

7:15 
15.1 

13:48 
5.2 

19:^5 
15.7 

F   10 

2:20 
3.8 

8:25 
16.9 

14:47 
3.9 

20:50  ' 
17.6  , 

M   11 

2:17        8:as      14:57 
5.1       15.0         5.0 

20:35 
15.6 

E|W 

11 

2:-20 
4.5 

8:20 
16.0 

14:52 
4.5 

20:-;3 
16.7 

S  111 

1 

8:22 
8.2 

9:17 
17.9 

15:50 
8.2 

21:40 
18.7 

Tu  12 

3:26       9:05      15:58 
4.2       16.0         4.0 

21:27 
16.7 

,Th 

12          3:21 
3.7 

9:10 
17.0 

15:47 
3.7 

21:30 

17.  S 

s 

12 

4:19 
2.5 

10:05 
19.0 

16:43 
2.5 

22:27 
.    19.5 

E   W;13 

1             ! 

4:'20       9:51      16:45 
3.2       17.0         3.1 

22:10 
17.8 

F 

^^          "il 

9:f>4 
IK.  2 

16:36 
2.9 

22:14 
18.9 

• 

M 

13 

5:09 
1.9 

10:48 
19.8 

17:33 
1.9 

23:08 
20,3 

Th  14 

5:05      10:30     17:24 
2.4       18.0         2.4 

22:45 

18.8 

S 

1 

14 

6:00 

2.: 

10:3:? 
19.1 

17:20 
2.3 

22:51 
19.7 

N  Tu  14 

6:58 
1.5 

11:80 
20.5 

18:20 

1.5 

23:50 

2U.7 

•    F    15 

5:41      11:04      17:55 
1.9       18.9         2.2 

23:19 
19.6 

•  ,  s 

15 

5:40 
1.7 

11:12 
20.0 

17:58 
1.9 

23:r0 
20.4 

|W 

15 

6:42 
l.S 

12:10 
20.9 

19:05 
L2 

:  :  : 

1       ^ 

16 

6:12      11:36      18:30 
L8       19.8        2.0 

23:52 
20.3 

M 

16 

6:20 
1.5 

11:48 
20.5 

18:38 
1.7 

Thil6 

0:82 
20.8 

7:27 
1.4 

12:54 
20,9 

19:50 
L3 

•     ■  S 

17 

6:46     12:08     19:00 
1.7       20.4         2.0 

.    .    . 

Tu 

17 

0:07 
20.8 

7KX) 
1.6 

12:27 
20.8 

19:17 
1.7 

p 

F    17 

1:16 
20.7 

8:12 
1.6 

13:88 
20.6 

20:86 
1.5 

'   M   ;   18 

0:*28       7:18      12:45 
20.8         1.8       20.7 

19:31 
2.0 

NJW 

18 

0:47 
20.9 

7:37 
1.8 

13:07 
20.8 

19:48 
1.9 

S    18 

2:02 
20.2 

8:66 
L9 

14:25 
20.0 

21r22 

L8 

Tu  19 

1:04       7:52      18:24 
20.9         2.0       20.6 

20K)7 
2.2 

'Th 

19 

1:30 
20.6 

8:20 
2.2 

13:61 
20.4 

20:42 
2.2 

S    19 

2:62 
19.3 

9:44 
2.4 

16:17 
19.0 

22:12 
2.2 

JK|W20 

1:45       8:28      14:07 
20.6         2.4       20.2 

20:49 
2.6 

F 

20 

2:15 
20.0 

9:06 
2.6 

14:89 
19.5 

21:30 
2.6 

$ 

mI20 

8:47 
18.8 

10:40 
3.0 

16.15 
18.1 

23:10 
2.7 

Th  21 

2:80       9:11      14:63 
19.9         2.8       19.3 

21.85 
8.0 

S 

21 

3:05 
18.9 

9:54 
3.1 

15:38 

18.5 

22:24 
3.0 

Tu'21 

4:49 
17.3 

11:38 
8.4 

17:22 
17.2 

1 

F    22 

3:22      10:01      15:48 
18.8         3.5       18.1 

22:84 
3.6 

?  « 

22 

4:06 

17.8 

10:56 

3.7 

16:37 
17.4 

23:27 
3.4 

W'22 

1 

0:10 
3.0 

6:00 
16.5 

12:40 
3.7 

j8:85  , 
16.6 

^ 

S    23 

4:81      ll:a5      16:54 
17.5         4.0       16.9 

23:40 
3.9 

M 

23 

6:14 

16.8 

11:58 
4.0 

17:48 
16.6 

Thl23 

1:17 
3.8 

7:13 
16.8 

13:50 
3.8 

19:47  , 

16.7! 

S    24 

5:34     12:14     18:12 
lfi.6         4.8       16.2 

•    •     • 

EjTu 

24 

0:32 
3.5 

6:31 
16.3 

13:07 
4.0 

19:06 
16.6 

Fl24 

2:29 
3.2 

8:25 
16.6 

15:05 
8.4 

20:51  1 
17.1! 

M    25 

1 

0:50       6:56      13:30 
4.0       16.2         4.2 

19:31 
16.5 

|W 

25 

1:47 
3.3 

7:47 
16.6 

14:20 
3.6 

20:17 
17.2 

S    25 

1 

S:40 
2.6 

9:28 
17.1 

16:12 
2.7 

21:47  , 
17.6  1 

1  P  Tu|  26 

2:10       8:12      14:48 
3.6       16.8         8,5 

20:42 
17.5 

|Th 

26 

2:58 
2.7 

8:52 
17.4 

15:32 

2.8 

21:17 
18.0 

S    26 

4:42 
2.0 

10:15 
17.5 

17:10 
2.0 

22:35  1 
17.9 

E   W  27 

3:25        9:15      15:59 
2.5       17.9         2.3 

21:40 
18.6 

F 

27 

4K)2 
L8 

9:46 
18.1 

16:32 
L9 

22:08 
18.6 

S 

o 

M   27 

1 

5:86 
1.6 

10:66 
17.8 

18.-00 
1.6 

23:15 
18.0  1 

.  Th  28 

1 

4:25      10:06      16:55 
1.4       18.9         L3 

22:27 
19.5 

S  '28 

6:02 
1.1 

10:32 
1H.6 

17:27 
1.3 

22:50 
18.9 

Tui28 

6:24 
1.3 

11:84 
18.0 

18:46 
L5 

23:51  i 
18.0  1 

O   F    29 

1         ; 

5:20      10:62      17:46 
0.5       19.5         0.8 

28:10 
20.0 

O    S    29 

1      1 

6:52 
0.8 

11:11 

18.8 

18:15 
1.0 

23:30 
19.0 

W 

29 

7:05 
1.7 

12:06 
18.1 

19:28 
1.8 

S  |30 

6:08      11:32      18:30 
0.0       19.8         0.4 

23:50 
20.1 

1 

30 

6:35 
0.9 

11:49 

18.9 

1H:57 
1.2 

Th 

30 

0:24 
18.0 

7:40 
2.S 

12U» 
18.2 

19:58 
Z6 

i           1 
1           1 

siTu 

i 

31  I       0:06 
18.9 

1 

7:17 
L3 

12:24 
18.8 

19:35 
1.9 

1         The  tid 

a  comparis 

from  Meat 

1  below  mea 

1  Eilgn  in  befc 

i         The  tin 

are  in  the  i 

1         •.  ne^ 
1  equator;  A 

1 

es  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  < 
on  of  consecutive  height«  will  indicate  whether  it  is  high  or  low  water.    The  heignts,  i 
I  Low  Water  Springs,  which  is  the  datum  of  Houndingson  the  Admiralty  Charts  for  thJ 
n  sea  level.    To  find  the  depth  of  water  add  the  tabular  height  to  the  soundings  given  o 
>re  the  height,  in  which  case  subtract  it. 

le  used  is  Greenwich  Mean  Civil;  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  t 
iftemoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  I 
r  moon;  }),  1st  quar.;  O.  '"H  moon;  C,  8d  quax.;  E,  moon  on  the  equator;  N,  8,  moon 
,  P,  moon  in  apogee  or  perigee. 

>n  the  second  line  of  each  day; 
Q  feet  and  tenths,  are  reckoned 
Is  r^on,  and  which  is  9.9  feet 
a  the  chart  unless  a  minus  (— ) 

he  forenoon  (a.  m.),  all  greater 

5:47  is  8:47  p.m. 

farthest  north  or  south  of  the 
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1 

JULY. 

■- 





AUGUST. 

SEPTEMBER.                            j 

'  a  iDayof— 

Time  and  Height  of  High  and 
Low  Water. 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

W.  Mo. 

W. 
M 

Mo. 

1 

W. 

Mo. 

F 

1 

0:S5 
18.1 

8:11 
8.0 

13:10 
18.4 

20.-27 
3.1 

E 

1:88 
18.7 

8:34 
3.6 

13:57 
19.2 

20:52 
3.3 

Th 

1 

2:28 
19.5 

9:02 
3.2 

14:62 
19.6 

21:27 
3.0 

S 

2 

1:28 
18.1 

8:88 
8.7 

18:45 
18.5 

20:53 
3.6 

Tu;    2 

2:16 

18.8 

9:00 
3.6 

14:87 
19.1 

21:21 
3.2 

F 

1 

2 

8:14 
18.9 

9:47 
3.3 

16:40 

18.8 

22:16 
3.3 

lA    si  3 
1 

2:05 
18.1 

9:04 
4.0 

14:24 

18.4 

21:22 
8.7 

W   3 

1 

2:69 
18.6 

9:86 
8.6 

16:22 

18.7 

22:02 
3.3 

C 

S 

3 

4:07 
18.0 

10:38 
8.6 

16:38 
17.7 

23:10 
3.7 

M!    4 

2:46 
17.9 

9:34 
4.2 

15K)7 
18.1 

21:59 
3.S 

C  Th 

4 

3:46 
18.1 

10:19 
3.7 

16:12 
18.1 

22:50 
3.5 

N 

8l    4 

5:08 
17.0 

11:37 
4.0 

17:46 
16.8 

E  Tu    5 

C'      1 

8:82 
17.5 

10:15 
4.3 

15:67 

17.  C 

22:42 
3.9 

F 

5 

4:40 
17.4 

11:09 

8.8 

17:12 
17.3 

28:44 
3.7 

M     5 

0:15 
4.0 

6:22 
16.4 

12:47 
4.1 

19:02 
16.6 

!w    6 

i 

4:24 
17.1 

11:00 
4.8 

16:58 

17.1 

•28:32 
3.M 

S      6 

6:45 
16.8 

12K)8 
4.0 

18:20 
16.8 

Tu 

6 

1:27 
4.1 

7:40 
16.6 

14:W 
3.9 

20:19 
17.0 

,Th;    7 

6:25 
16.6 

11:52 
4.8 

17:56 
16.7 

.    .    . 

8 

7 

0:46 
3.8 

6:57 
16.6 

13:15 
4.0 

19:38 
16.9 

W 

7 

2:48 
3.7 

8:50 
17.6 

15:28 
3.1 

21:24 
18.2 

,  F'    8 

0:27 
8.8 

6:32 
16.4 

12:62 
4.2 

19:06 
16.  S 

N.M'    8 

i 

1:55 
3.8 

8:10 
17.0 

14:30 
3.7 

20:43 
17.6 

Th!   8 

4:04 
2.6 

9:50 

18.8 

16:36 
L8 

22:17 
19.3 

S.    9 

1:26 
8.8 

7:39 
16.7 

18:56 
4.0 

20:10 

17.3 

Tu    9 

8:12 
3.4 

9:12 
18.0 

15:47 
3.0 

21:42 
18.6 

p    F'   9 

5:05 
L4 

10:40 
20.0 

17:33 
0.5 

23:05 
20.3 

'  8    10 

2:83 
8.5 

8:42 
17.6 

15:05 
3.5 

21:10 
18.2 

W  10 

4:24 
2.4 

10H)9 
19.2 

16:56 
1.9 

22:34 
19.5 

E ;  s  1 10 

5:57 
0.3 

1126 
21.0 

18:20 
—0.3 

23:48 
21.0 

M    11 

! 

8:12 
2.9 

9:87 

18.6 

16:13 
2.7 

*  22:02 
19.0 

•  Th  11 

5:24 
L4 

10:57 
20.1 

17:60 

,    0.8 

23:21 
20.4 

8:u 

6:43 
—0.3 

12:08 
2L6 

19:07 

-0.8 

^'  Tu  12 

4:46 
2.2 

10:27 
19.5 

17:16 
L9 

2-^:50 
19.9 

P    F  1 12 

1 

6:17 
0.5 

11:42 
21.0 

18:40 
0.0 

M   12 

0:30 
2L3 

7:25 
—0.3 

12:47 
2L6 

19:48 
—0.5 

•  W   13 

1             ! 

5:40 

1.5 

11:18 
20.4 

18K)5 
L2 

23:&'> 
0.5 

;     S       13 

0:05 
'20.9 

7:02 
0.1 

12:25 
21.4 

19:25 
—0.3 

Tu  13 

1:09 
2L2 

8:07 
0.1 

13:30 
2L3 

20:30 
0.1 

[ 

Th  14 

6:80 
1.0 

11:67 
20.9 

18:64 
0.7 

E 

8    14 

0:47 
21.2 

7:45 
0.0 

13:09 
21.6 

20:08 
-0.3 

W  14 

1:50 
20.6 

8:48 
0.8 

14:14 
•20.5 

21:10 
LO 

P 

FIS 

0:18 
20.8 

7:16 
0.8 

12:41 
2L2 

19:40 
0.6 

M   15 

1:30 
2L0 

8:27 
0.3 

13:52 
21.2 

20:51 
0.2 

Th  15 

2:32 
19.6 

9:30 
L8 

14:55 
19.3 

21:66 
2.2 

S    16 

1:02 
20.9 

8:01 
0.8 

13:25 
2L0 

20:25 
0.6 

Tu  16 

2:13 
20.4 

9:10 
LO 

14:36 
20.4 

21:34 
LO 

:>    F    16 

8:18 

18.4 

10:16 
2.9 

15:45 
18.0 

22:44 
3.3 

8    17 

1:48 
20.6 

8:46 
LI 

14:11 
20.7 

21:11 
0.8 

W   17 

3:00 
19.5 

9:56 

L8 

15:24 
19.3 

22:21 
L9 

s  ,  S  !  17 

4:11 
16.9 

11:10 
3.9 

16:42 
16.5 

23:43 
4.3 

'E 

M 

18 

2:36 
19.9 

9:80 
L6 

14:59 
19.9 

21:55 
1.4 

:3)  Th  18 

3:49 

18.2 

10:54 
2.8 

16:17 
17.9 

23:16 
3.0 

8    18 

5:15 
16.6 

12:11 
4.7 

17:68 
15.3 

D 

Tu 

19 

8:25 
19.0 

10:16 
2.2 

15:51 

18.8 

22:4.5 
2.1 

Fll9 

4:46 
16.9 

11:40 

3.8 

17:20 
16.6 

M   19 

1 

0:50 
4.9 

6:32 
14.7 

13:28 
6.0 

19:17 

14.8 

W  20 

1 

4:19 
17.9 

11:11 
3.0 

16:60 
17.7 

23:42 
2.8 

S    20 

0:12 
3.8 

5:67 
15.6 

12:43 
4.5 

18:34 
15.6 

Tu  20 

2:11 
4.9 

7:56 
14.8 

14:48 
4.6 

20:32 
15.2 

Th  21 

6.-25 
16.7 

12:10 
3.7 

17:58 
16.6 

.    .    . 

S    8    21 

1:26 
4.5 

7:14 
16.1 

14:03 
4.7 

19:55 
15.4 

W  21 

3:27 
4.2 

9:00 
15.6 

15:51 
3.5 

21:30 
16.0 

F|22 

0:45 
3.5 

6:86 
15.9 

13:17 
4.1 

19:12 
16.1 

M   22 

2:47 
4.3 

8:30 
15.4 

15:26 
4.0 

21:05 
15.8 

Th  22 

4:27 
3.1 

9:52 
16.5 

16:60 
2.3 

22:16 
16.8 

S:23 

1:69 
8.8 

7:62 
15.7 

14:86 

4.1 

20:24 
16.2 

iTu  28 

4:00 
3.6 

9:a4 
16.0 

16:29 
3.0 

22.-00 
16.4 

A    F    23 

6:15 
2.2 

10:32 
17.3 

17:35 
L7 

22:50 
17.4 

3  '  8    24 

8:14 
3.5 

9:00 
16.2 

15:50 
8.4 

21:27 

16.6 

W  24 

4:58 
2.4 

10:20 
16.6 

17:22 
2.1 

22:43 
17.0 

2  ^  2-^ 

6:65 
L7 

11:06 
18.0 

18:10 
1.7 

23:20 
18.1 

JM   25 

4:28 
2.7 

9:66 
16.7 

16:53 
2.4 

22:19 
17.0 

Th  25 

5:45 

L8 

11:00 
17.3 

18:06 
L6 

28:17 
17.4 

;  8  '  25 

6:'27 
2.0 

11:34 

18.7 

18:40 

L8 

28:50 
18.8 

,Tu  26 

1      1 

6:20 
2.0 

10:40 
17.1 

17:46 

1.8 

28:00 
17.3 

O    F  '  26 

6:26 

1.5 

11:30 
17.8 

18:44 
1.5 

23:47 
17.8 

1  M  ,  26 

6:51 
2.3 

12:02 
19.4 

19K>5 
2.2 

0  W  ;  27 

1     1 

6:02 
L6 

11:19 
17.4 

18:80 
1.5 

23:36 
17. 5 

AS    27 

7:00 
1.9 

12K)0 
18.4 

19:12 
2.0 

Tu  27 

'      1 

0:17 
19.4 

7:14 
2.6 

12:3^ 
20.0 

19.29 
2.4 

Th  28 

1 

6:49 
1.5 

11:50 
17.8 

19:08 
1.7 

E'  S    28 

0:15 

18.4 

7:26 
2.5 

12:28 
19.0 

19:30 
2.5 

W 

28 

0:50 
19.9 

7:38 
2.7 

13:09 
20.3 

19:56 
2.6 

F 

29 

0:07 

17.7 

7:24 
2.1 

12:20 

18.1 

19:38 
2.3 

M   29 

0:42 

18.9 

7:47 
2.9 

12:59 
19.6 

19:58 
2.7 

Th 

29 

1:24 
20.1 

8:06 
2.8 

13:46 
20.3 

20:25 
2.7 

A 

S 

30 

0:86 
18.0 

7:62 
2.7 

12:50 

18.6 

20:W 
2.7 

.Tu  30 

1:14 
19.4 

8:06 
3.1 

13:32 
19.9 

20:22 

2.8 

F 

30 

2:05 
19.9 

8:42 
2.9 

14:29 
19.8 

21:04 
2.9 

l__ 

8 '31 

1:05 
18.5 

8:16 
3.3 

1^:22 

18.9 

20:27 
.3.1 

W   31 

1       1 

1:49 
19.6 

8:30 
8.1 

14:11 
19.9 

20:52 
2.9 

1 

I       The  tides  are  placed  In  the  order  of  occurrence,  wl 
a  compariflon  of  consecutiTe  hei^hU*  will  indicate  whe 

1  from  Mean  Low  Water  Springs,  which  is  the  datxim  o 
below  mean  sea  level.    To  find  the  depth  of  water,  add 
sign  Is  before  the  height,  in  which  case  subtract  it. 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  heights,  ii 
f  soundings  on  the  Admiralty  Charts  for  th 
the  tabular  height  to  the  80unding«  given  o 

>n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
Is  region,  and  which  is  9.9  feet 
a  the  chart,  unless  a  minus  (— ) 

1       The  time  used  Li  Greenwich  Mean  Civil:  0»  is  mid 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminisl 

Inight,  12i>  is  noon;  all  hours  less  than  12  a 
led  by  12  give  the  times  after  noon;  for  inst 

re  in  the  foreno< 
ance.  15:47  is  8:47 

m  (a.  n 
p.  m. 

t.),all 

jec 

luatc 

new 
>r;  A 

moon;  ^ 
.  P,  moon 

,  l8t  quar.;  Q,  full  m 
in  apogee  or  perigee. 

oon 

;  C. 

3d 

quar.;  E,  moon  on  the  equator 

N, 

8,11 

aoon 

farthest  north  or  south  of  the    1 

300 
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OCTOBER. 

NOVEMBER. 

DECEMBER.                           1 

^ 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

^ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

« 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W.  Mo. 

S 

1 

2:50 
10.  S 

9:22 
3.1 

15:14 
19.0 

21:48 
3.8 

Tu 

1 

4:20 
17.6 

11:05 
3.7 

16:55 
17.0 

23:37 
4.2 

Th 

1 

5:06 
17.2 

11:66 
8.8 

17:48 
16.6 

.    .    . 

8 

2 

8:40 
18.4 

10:16 
3.5 

16:12 
17.9 

22:47 
3.9 

W 

2 

5:81 
16.7 

12:12 
3.9 

18:12 
16.4 

.    .    . 

E 

F 

2 

0:27 
3.9 

6:26 
16.8 

18:02 
3.4 

19:08 
16.6 

M 

3 

4:40 
17.8 

11:17 
4.0 

17:18 
16.8 

28:58 
4.2 

Th|   3 

0:47 
4.2 

6:50 
16.6 

13:25 
3.7 

19:82 
16.5 

P 

8 

3 

1:87 
8.7 

7:88 
17.0 

14:14 
8.0 

20:14 
17.0 

Tu 

4 

5:65 
16.4 

12.-27 
4.1 

18:86 
16.8 

:  :  : 

E 

f|   4 

2:03 
8,8 

17,2 

14:40 
8.0 

20:41 
17.6 

S 

4 

2:49 
3.8 

8:48 
17.8 

15:25 
2.4 

21:15 
17.8 

W 

5 

1:05 
4.8 

7:16 
16.4 

13:46 
8.9 

19:56 
16.7 

P 

S  .   5 

8:16 
2.9 

9:08 
18.3 

15:50 
1.9 

21:37 
18.6 

M 

5 

8:58 
2.4 

9«8 

18.5 

1627 
1.6 

22.-07 
18.5 

Th 

6 

2:26 
8.8 

8:30 
17.3 

15.-07 
8.0 

21K)4 
17.9 

S{   6 

1 

4:20 

1.8 

10:00 
19.3 

16:49 
0.9 

22:27 
19.4 

Tu'    6 

1 

4:58 
1.7 

10:80 
18.9 

1734 
LO 

22:52 

18.8 

F 

7 

8:40 
2.7 

9:30 
18.7 

16:12 
L7 

22:00 
19.0 

• 

M     7 

1 

5:16 
0.9 

10:48 
20.0 

17:40 
0.3 

23:10 
19.9 

•  w 

1 

7 

6:50 
LI 

11:12 
19.1 

18:14 
0.7 

28:80 
19.0 

p 

IE 

S 

8 

4:44 
1.4 

10:20 
19.8 

17:10 
0.6 

22:46 
20.0 

Tu 

8 

6:02 
0.5 

11:27 
20.4 

18:26 
0.1 

23:50 
20.1 

8 

Th 

8 

6:87 
1.0 

11:50 
19.2 

18:68 
0.9 

• 

s 

9 

5:85 
0.5 

11:07 
20.7 

18:00 
-D.3 

28.'29 
20.7 

W 

9 

6:48 
0.6 

12HJ7 
20.8 

19:11 
0.4 

.    .    . 

F-   9 

0:10 
19.0 

7^0 
L2 

1237 
19.0 

19:40 
L5 

M 

10 

6:21 
0.0 

11:47 
21.2 

18:46 
-0.4 

.    .    . 

ThjlO 

037 
20.0 

7«2 
0.8 

12:46 
20.0 

19:53 
1.0 

S    10 

0:45 
18.9 

8K)0 
1.8 

13K)4 
18.8 

20:17 
2.2 

Tu 

11 

OHW 
21.0 

7:06 
-0.1 

12:29 
21.2 

19:28 
—0.2 

S 

F 

11 

1:03 
.    19.6 

8:11 
1.6 

18:24 
19.6 

20:88 
1.8 

8 

11 

1:18 
18.7 

8:87 
2.5 

13:40 
18.4 

20:63 
8.1 

1 

W 

12 

0:46 
20.8 

7:47 
0.3 

18:07 
20.8 

20:10 
0.5 

S 

12 

1:42 
19.0 

8:61 
2.4 

14KK2 

18.8 

21:11 
2.9 

M 

12 

1:58 
18.4 

9:10 
3.2 

14:19 
17.9 

21:27 

3.8, 

1 

Th 

13 

1:26 
20.3 

8:28 
1.2 

18:47 
20.1 

20:61 
1.5 

s 

13 

2.-22 

18.4 

9:32 
3.2 

14:47 
17.8 

21:52 
3.8 

Tu  13 

2:40 
17.9 

9:46 
3.7 

15K« 
17.3 

22:02 
4.4 

8 

F 

14 

2K)5 
19.6 

9:10 
2.0 

14:28 
19.0 

21:30 
2.5 

M 

14 

3:07 
17.4 

10:13 
4.0 

15:84 
16.8 

22:38 
4.6 

D 

W   14 

8:25 
17.3 

10:26 
4.1 

15:62 
16.6 

22:47 
4.7 

S 

15 

2:48 
18.6 

9:62 
3.1 

16:14 
17.9 

22:17 
8.6 

D  Tu  15 

8:58 
16.4 

11:04 
4.5 

16:29 
15.8 

23:82 
5.0 

A  Th  15 

4:17 
16.6 

11:18 
4.4 

16:46 
16.0 

23:34 
5.0 

!^ 

n 

16 

8:87 
17.1 

10:40 
4.0 

16:07 
16.5 

23:12 
4.5 

i  W  16 

6:00 
15.6 

w.-oo 

4.8 

17:87 
15.1 

•    •    • 

fIi6 

5:16 
16.1 

12H)2 
4.4 

17:50 
15.6 

:  :  : 

M 

17 

4:86 
18.8 

11:39 
4.7 

17:12 
16.3 

.    .    . 

A 

Th;17 

0:27 
5.3 

6:12 
15.1 

12:58 
4.9 

18:50 
15.0 

S 

17 

0:26 
4.9 

6:20 
16.0 

12:67 
4.4 

18:59 
15.7 

Tu 

18 

0:12 
6.1 

6:57 
14.9 

12:42 
6.1 

18:30 
14.6 

E 

F 

18 

1:80 
5.2 

7:22 
15.4 

14:03 
4.6 

19:67 
16.5 

§ 

18 

1:22 

4.8 

7:30 
16.2 

13:57 
4.2 

20:02  ' 
16.2 

W 

19 

152 
5.8 

7:05 
14.7 

13:68 
4.9 

19:48 
14.9 

S 

19 

2:88 

4.8 

8:23 
16.2 

15:02 
4.0 

20:62 
16.4 

M 

19 

2:24 
4.4 

8:28 
16.9 

14:69 
3.7 

20:67 
17.2 

A 

Th 

20 

2:87 
4.9 

8:18 
16.3 

15K)9 
4.2 

20:50 
15.7 

s 

20 

8:30 
4.1 

9:12 
17.2 

15:56 
8.3 

2158 
17.4 

Tu 

20 

8.-26 
3.8 

9:20 
17.8 

15.69 
3.1 

21:46 
18.2 

F 

21 

8:39 

4.1 

9:12 
16.3 

16:04 
8.3 

21:89 
16.6 

M  21 

4:21 
3.3 

9:57 
18.2 

16:45 
2.6 

22:18 

18.4 

W 

21 

4:26 
3.1 

10K)7 
18.7 

16:62 
2.6 

22:80 
19.0 

'E 

S 

22 

4:30 
8.2 

9:65 
17.8 

16:50 
2.6 

22:17 
17.6 

Tu 

1 

22 

6:07 
2.7 

10:37 
19.0 

17.-27 
2.2 

22:55 
19.2 

O 

Th 

22 

6:17 
2.4 

10:50 
19.6 

17:40 
2.0 

23:10 
19.8 

§ 

23 

6:18 
2.6 

10:31 

18.2 

17:27 
2.2 

22:50 
18.3 

oiw 

1 

23 

5:47 
2.3 

11:18 
19.7 

18:06 
2.0 

23:31 
19.9 

N 

F 

23 

6:01 
L9 

11-.S2 
20.1 

18:24 
1.8 

23:52 
20.4 

o 

M 

24 

6:47 
2.3 

11:06 
18.9 

18:06 
L9 

28:22 
19.1 

Th 

24 

6:22 
2.1 

11:50 
20.2 

18:42 
2.0 

.    .    . 

S 

24 

6:46 
L6 

12:18 
20.5 

19:<y7 
1.7 

.    .    . 

Tu 

26 

6:19 
2,8 

11:37 
19.7 

18:36 
1.9 

23:54 
19.8 

N 

F 

25 

0:09 
20.4 

7:02 
2.0 

12:28 
20.6 

19:20 
2.1 

s 

26 

0:34 
20.8 

7:80 
L6 

12:66 
20.5 

19:52 
L7 

1 

W 

26 

6:48 
2.8 

12:12 
20.2 

19:08 
2.2 

.    .    . 

S    26 

0:48 
20.5 

7:38 
2.1 

18:09 
20.5 

20:00 
2.3 

M 

26 

1:17 
20.8 

8:14 
L5 

13:39 
20.4 

20:31 
L9 

Th 

27 

0:28 
20.2 

7:16 
2.4 

12:46 
20.5 

19:34 
2.8 

S  ,27 

1:30 
20.4 

8:21 
2.8 

13:52 
20.0 

20:42 
2.6 

P 

Tu 

27 

2:02 
20.5 

9:00 
1.7 

14:27 
19.9 

21:20 
2.2 

F 

28 

20.4 

7:50 
2.5 

13:24 
20.5 

20K)8 
2.5 

M 

28 

2:15 
19.9 

9:07 

2.5 

14:40 
19.4 

21:27 
3.0 

W 

28 

2:61 
19.7 

9:46 
2.0 

15:17 
il9.0 

22:07 
2.6 

IN 

8 

29 

1:45 
20.2 

8:28 
2.7 

14:06 
20.0 

20:50 
2.9 

Tu 

29 

8:06 
19.1 

9:54 

2.8 

15:84 

18.4 

22.-21 
3.4 

E 

Th 

29 

3:46 

18.8 

10:38 
2.4 

16:16 
18.0 

28.-04 
3.1 

S 

30 

2:80 
19.6 

9:12 
2.9 

14:55 
19.2 

21:36 
3.3 

a 

W.30 

4.-08 
18.0 

10:53 
3.1 

16:36 
17.4 

23:22 
3.8 

F 

30 

4:46 
17.9 

11:86 
2.8 

17:18 
17.1 

CC 

M 

31 

3:20 
18.7 

10:06 
3.8 

15:50 
18.1 

22:84 
3.9 

■ 

1 

S 

31 

0.-Q2 
3.6 

5:52 
17.0 

12:87 
8.2 

18:81 
16.4 

Thetid 
acomparia 
from  Mean 
below  mea] 
slgnlsbefc 

The  til 
greater  are 

•.new 
equator;  A 

es  are  placed  In  the  order  of  occurrence,  wll 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  the  datum  o 
n  sea  level.    To  find  the  depth  of  water,  add 
►re  the  height,  In  which  case  subtract  it. 
ne  used  is  Greenwich  Mean  Civil;  0>>  is  mi< 
in  the  afternoon  (p.  m.)  and  when  diminis 
moon;  ^,  1st  quar.:  O.  ^11  moon;  (£,  3d  < 
,  P,  moon  In  apogee  or  perigee. 

h  their  times  on  the  first  line  and  heigl 
ther  it  is  high  or  low  water.    The  heigh 
I  soundings  on  the  Admiralty  Charts  fo 
the  tabular  height  to  the  soundings  give 

Jnlght,  12*'  is  noon:  all  hours  le.«is  than 
bed  by  12  give  the  times  after  noon;  for 
luar.;  E,  moon  on  the  equator;  N,  S,  n: 

itso 
ts.ir 
rthl 
moi 

12  a 
inst 
loon 

n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
8  region,  and  which  is  9.9  feet 
1  the  chart,  unless  a  minus  (— ) 

re  in  the  forenoon  (a.  m.),  all 
ance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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1                            JANUARY. 

FEBRUARY. 

MARCH. 

'S 

Day  of— 

Time  and  Heifl[ht  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater, 

S 

Day  of— 

Time  and  Heigli 
LowW 

It  of  High  and 
ater. 

w.  :mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

6:17 
5.6 

10K)6 
1.6 

17:68 
5.4 

22:84 
LI 

o 

M 

1 

6:58 
7.4 

18.-20 
0.6 

19:19 
7.0 

.    .    . 

P 

Tu 

1 

0:29 
L4 

6:88 
7.8 

18:66 
0.8 

! 

loHX) ; 

7.0 

N 

S 

2 

6:24 
6.4 

U:20 
1.1 

18:49 
6.0 

28:85 
0.9 

p 

Tu 

2 

0:46 
0.9 

7:85 
7.9 

16KN) 
0.1 

19:58 
7.4 

o 

W 

2 

2K)8 
0.8 

7:16 
8.0 

14:87 
-0.2 

19:89 
7.6  1 

O 

8 

3 

7:10 
7.2 

12:81 
0.8 

19:82 
6.8 

W 

3 

1:80 
0.5 

8:15 
8.1 

15:46 
0.0 

20:38 
7.5 

E 

Th 

3 

2:44 
0.6 

7:54 
8.2 

15:22 
-0.2 

20:16 
7.7 

P 

1 

M 

4 

0:81 
0.8 

7:49 
7.6 

18:40 
0.5 

20:14 
7.2 

E 

Th 

4 

2:06 
0.8 

8:68 
8.0 

16:00 
0.2 

21:16 
7.2 

■  F 

4 

2:80 
0.6 

8:31 
8.2 

15:66 
0.0 

20:52 
7.6 

! 

Tu    6 

1:20 
0.8 

8:29 
7.8 

16:11 
0.5 

20:55 
7.0 

F 

5 

2:85 
LO 

9:80 
7.7 

16:20 
0.6 

21:51 
6.8 

S 

5 

2:20 

0.8 

9:08 
7.8 

15.-20 
0.4 

21:25 
7.1 

1 

Wl    6 

2:02 
1.0 

9K» 
7.7 

17:02 
0.8 

21:34 
6.7 

S 

6 

8K)8 
L2 

10:04 
7.1 

16:48 
LO 

22:26 
6.2 

8 

6 

2:41 
LI 

9:40 
7.2 

16K)4 
0.9 

21:55 
6.6 

Th    7 

2:40 
1.2 

9:46 
7.8 

17:54 
0.9 

22:11 
6.3 

8 

7 

8:84 
L6 

10:87 
6.4 

17:80 
L8 

22:58 
5.7 

M 

7 

Ziffi 
1.5 

10:10 
6.4 

15:26 
L8 

22:25 
6.0 

E 

F  i    8 

1 

8:16 
1.6 

10:28 
6.8 

18:45 
1.4 

22:50 
5.7 

CC 

M 

8 

4:80 
2.0 

11:10 
5.7 

18:22 
L7 

28«4 
5,1 

Tu 

8 

8:39 
L9 

10:40 
5.6 

15:57 
L8 

152:58 
5.4; 

c 

S'   9 

1 

8:55 
2.0 

IIKW 
6.2 

19:84 
1.7 

28:80 
5.3 

Tu 

9 

6ri20 
2.4 

11:61 
5.0 

18:57 
2.1 

.    .    . 

C 

W 

9 

4:15 
2,2 

11:15 
4.9 

16:34 
2.2 

28:85  1 

4.9  1 

8    10 

4:40 
2.8 

11:42 
5.6 

20.-24 
2.1 

W 

10 

0:18 
4.7 

7:18 
2.7 

12:41 
4.4 

19:40 
2.5 

3 

Th 

10 

6:00 
2.6 

11:57 
4.2 

17.-20 
2.6 

.    .    .  1 

M   11 

0:16 
4.8 

5.'29 
2.5 

12:81 
5.0 

21:28 
2.5 

8 

Th 

11 

1:20 
4.3 

8:20 
2,9 

14K» 
8.6 

20:80 
2.7 

F 

11 

0:26 
4.4 

6:80 
2.9 

18K» 
8.6 

18:16 
2.9 

Tu,12 

1:15 
4.6 

6:80 
2.7 

13:88 
4.5 

22:22 
2.6 

F 

12 

4:16 
4.4 

10.-00 
2.6 

16:41 
4.2 

22:50 
2.6 

S 

12 

1:47 
4.2 

8.-25 
2.7 

16:15 
8.8 

19:26 
8.0 

W  13 

8:82 
4.5 

7:81 
2.8 

15:45 
4.5 

28.-25 
2.5 

S 

13 

5:10 
4.9 

11:10 
2.0 

17:87 

4.8 

23:59 
2.8 

8 

13 

4-.51 
4.6 

10:15 
2.2 

17:17 
4.4 

22:60 
2.7 

1 

Th  14 

4:40 
4.9 

8:39 
2.7 

V7M 
4.8 

.    .    . 

8 

14 

5:62 
5.5 

12:80 
L6 

18:20 
5.8 

A 

M 

14 

5:82 
5.2 

11:40 

L7 

17:56 
5.1 

28:50 
2.3 

8 

Fil5 

0:19 
2.8 

5:29 
5.4 

9:49 
2.5 

17:51 
5.2 

M 

15 

1:10 
2.0 

6-.31 
6.2 

18:50 
L8 

18:57 
5.8 

Tu 

15 

6H)9 
6.0 

12:10 
L3 

18:35 
5.7 

.    .    . 

s  lie 

1:18 
2.0 

6:10 
6.0 

11:00 
2.1 

18-.88 
5.6 

A 

• 

Tu 

16 

2Hft 
L8 

7:10 
6.7 

14:52 
L2 

19:29 
6.1 

W 

16 

0:06 
L8 

6:47 
6.6 

11:48 
L2 

19m 
6.2 

• 

s 

17 

2HB 
1.8 

6:54 
6.5 

12:00 
1.6 

19:16 
5.9 

W 

17 

2:00 
L7 

7:40 
6.9 

14K>4 
L2 

19:57 
6.3 

f 

Th 

17 

0K)2 

L7 

7:20 
6.9 

12:14 
0.9 

19:85 
6.6 

M 

18 

2:48 
1.8 

7:81 
6.7 

13:06 
1.5 

19:49 
6.0 

Th  18 

1:84 
L6 

8:09 
6.9 

18:40 
LI 

20:25 
6.3 

F 

18 

0:20 
L4 

7:47 
7.1 

12:45 
0.7 

20:03 
6.8 

A 

Tu 

19 

8:85 
1.7 

8:01 
6.8 

14:02 

1.4 

20:20 
6.0 

£ 

F   19 

1:20 
L4 

8:85 
6.8 

18:50 
LO 

20:50 
6.2 

S 

19 

0:54 
L8 

8:15 
7.0 

18:16 
0.6 

20:30  > 

6.7. 

W  20 

1 

8:10 
1.7 

8:80 

6.7 

14:56 
1.4 

20:46 

5.8 

S    20 

1:41 
L8 

9:01 
6.6 

14H)9 
0.9 

21:15 
6.0 

8 

20 

1:26 
L2 

8:43 
6.8 

13:48 
0.5 

20:68  1 
6.5' 

Th  21 

1 

2:80 

1.7 

8:56 
6.5 

15:50 
1.8 

21:11 
5.6 

8|21 

2:15 
1.8 

9:29 
6.3 

14:44 
0.9 

21:44 
5.8 

M 

21 

2.-01 
L2 

9:11 
6.4 

14:20 
0.7 

21:26  , 
6.3 

■ 

F    22 

1:54 
1.7 

9:21 
6.2 

16:84 
1.2 

21:85 
5.5 

M   22 

2:52 

L4 

10:00 
5.9 

15:20 
LO 

22:18 
5.5 

Tu 

1 

22 

2:36 
L3 

9:48 
5.9 

14:57 
0.9 

22:00 
5.9 

£ 

S  123 

1 

2:80 
1.6 

9:48 
5.9 

16:60 
1.2 

22K)5 
5.3 

Tu  23 

3:34 
L6 

10:86 
5.4 

16:04 
L2 

22:58 
6.2 

l'"" 

23 

3:15 
L5 

10:18 
6,4 

15:87 
L8 

22:88' 

5.5  1 

i 

S    24 

8K)9 
1.7 

10:20 
5.6 

15:45 
1.2 

22:40 
5.1 

1> 

W  24 

4:24 

L8 

11:19 
5.0 

16:56 
L6 

28:48 
4.8 

NiTh 

24 

4:01 
L7 

11:00 

4.8 

1635 
L7 

28:25 

5.1  ! 

D 

M  25 

3:56 
1.8 

10:59 
5.3 

16:84 
1.4 

28.-24 
4.9 

Th  25 

5:24 
2.1 

12:15 
4.5 

18K)0 
2.0 

■F 

25 

4:59 
2.1 

11:68 
4.8 

17:28 
2.2 

.    .    . 

1 

Tu  26 

4-.60 
2.0 

11:48 
4.9 

17:80 
1.7 

:  :  : 

N 

F   26 

0:55 
4.5 

635 
2.4 

13:86 
4.4 

19:10 
2.2 

S 

26 

0:26 
4.7 

6:11 
2.4 

13:12 
8.9 

18:43 
2.5 

1 

W  27 

0:20 
4.7 

5:55 
2.8 

12:45 
4.6 

19:35 
1.9 

Sj27 

2:42 
4.6 

7:53 
2.4 

16:16 

4.5 

21:15 
2.2 

8 

27 

2K)5 
4.6 

8:34 
2.5 

16:16 
4.8 

21:20 
2.6 

1 

i 

Th  28 

1:86 
4.6 

7:06 

2.4 

14:15 
4.3 

18:43 
L9 

8    28 

4:58 
5.8 

10:50 
L9 

17:26 
5.3 

28:05 
L9 

M 

28 

4:15 
5.2 

11:06 
L6 

17:18 
6.3 

28:20 
2.2 

'N 

1 

F    29 

8:50 
4.9 

8:21 
2.3 

16:31 
4.7 

20:54 
L8 

M   29 

5:45 
6.4 

12:50 
LO 

18:17 
6.3 

P 

Tu 

29 

6:28 
6.2 

12:48 
0.9 

17:57 
6.2 

1 

S    30 

5:11 
5.6 

9:40 
1.8 

17:40 
5.5 

22:10 
L5 

1 

E 

W 

30 

1:06 
L5 

6:11 
7.1 

13:80 
0.2 

18:40  ' 
7.0 

8  i31 

6:03 
6.6 

11:20 
L2 

18:34 
6.4 

28:80 
L2 

O 

Th 

31 

1:46 
LO 

6:49 
7.7 

14H)9 
—0.1 

19:18 
7.5. 

1 

TheUd 

below  mea 
Bignisbefc 

es  are  placed  in  the  order  of  occurrence,  wli 
on  of  consecntive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  the  datum  o 
n  sea  level.   To  find  the  depth  of  water,  add 
)re  the  height,  in  which  case  subtract  it. 

th  their  times  on  the  first  line  and  hei^hu  o 
ther  it  is  high  or  low  water.   The  heights,  ii 
f  soundings  on  the  Admiralty  CharU  for  th 
the  tabular  height  to  the  soundings  given  o 

n  the  second  line  of  each  day: 
I  feet  and  tentlis,  are  reckoned 
is  region,  and  which  is  8.4  feet 
D  the  chart,  unless  a  minus  ( - ) 

The  tin 

greater  an 

aeused  is  Greenwich  Mean  Civil;  0^  is  mi4 
i  in  the  afternoon  (p.  m.)  and  when  dimin 

Inight,  12>>  is  noon;  all  hours  lees  than  12  t 
Ished  by  12  give  the  times  after  noon;  for  1 

ire  in  the  forenoon  (a.  m.),  all 
Instance,  16:47  is  8:47  p.  m. 

eq^iatopTi 

wmoon; 
,  P,  moon 

}),  1st  quar.;  O.  'ull  moon;  (J,  8d 
in  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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APRIL. 

MAY. 

JUNE. 

1 

Day of— 

Time  and  Height  of  High  ^nd 
Low  watex. 

c  Dayof- 

5  1 

7t    W.I  Mo, 

Time  *nd  Hdght  ^J  High  and 
Low  Water. 

i 

Day of— 

Time  and  Height  of  High  and; 
Low  Water. 

w.  |Mo. 

W.  |Mo. 

F 

1 

0:80 
0.4 

7:20 
7.9 

12:54 
0.1 

19:41 
7.8 

h\   1 

0:39 
0.5 

7:35 
7.4 

12:55 
0.6 

19:52 
7.6 

w;! 

1:81 
LI 

8:28 
6.8 

18:34 
L6 

20:42 
6.3 

S 

2 

1:09 
0.3 

7:67 
7.9 

13:32 
0.2 

20:16 

7.7 

M 

2 

1:18 
0.6 

8:12 
7.2 

13:31 
0.8 

20:-27 
7.2 

Th    2 

1 

L3 

9K)8 
5.8 

14:07 
L7 

21:15 
6.3 

s 

3 

1:46 
0.4 

7.6 

14:06 
0.6 

20:51 
7.4 

8 

Tu 

3 

1:55 
0.9 

8:47 
6.7 

1.2 

21:01 

6.8 

F     3 

2:40 
L5 

9:84 
6.8 

14:40 
2.0 

21:48 

5.8 

M 

4 

2:28 
0.7 

9:09 
7.0 

14:39 
1.0 

21i25 
6.8 

W 

4 

2:30 
1.2 

9:21 
6.0 

14:35 
1.6 

21:35 
6.2 

S      4 

8:17 
1.7 

lOKfi 
4.9 

16:16 
2.2 

22.-25 
5.3 

Tu 

5 

2:56 
1.1 

9:43 
6.8 

15:10 
1.5 

21:58 
6.1 

Th 

5 

3:04 
1.5 

9:51 
5.4 

15K» 
2.0 

22:08 
5.6 

A 

S     5 

8:57 
L8 

10:48 
4.6 

16:00 
2.4 

28:02 
4.9 

s 

W 

6 

8:30 
1.6 

10:18 
5.5 

15:40 
1.9 

22:34 
5.6 

F 

6 

8:40 

L8 

10:29 
4.8 

15:44 
2.3 

22:48 
5.1 

c 

M     6 

4:45 
L9 

11:82 
4.3 

16:58 
2.6 

23:50 
4.6 

C 

Th 

7 

4:09 
1.9 

10:64 

4.8 

16:19 
2.4 

28:15 
4.8 

(T 

S 

7 

4:23 
2.0 

11:13 
4.3 

16:31 
2.6 

28:81 
4.7 

E 

Tu    7 

5:41 
2.0 

12:80 
4.2 

18H» 
2.7 

:  :  : 

F 

8 

4:55 
2.2 

11:40 
4.2 

17:07 
2.7 

.    .    . 

A 

s 

8 

5:18 
2.3 

12:05 
3.9 

17:30 
2.9 

.     .    . 

W     8 

0:80 
4.4 

6:88 
2.1 

18:42 
4.2 

19K>4 
2.7 

S 

9 

4.4 

6:50 
2.6 

12:40 
8.7 

18:10 
3.1 

M 

9 

0:29 
4.3 

6:15 
2.5 

13:17 
3.7 

18:38 
3.1 

|Th    9 

2:12 
4.4 

7:88 
2.0 

15:17 
4.5 

20:04 
2.4 

A 

s 

10 

1:16 
4.0 

6:54 
2.9 

14:40 
3.6 

19:12 
8.2 

Tu 

10 

1:50 
4.1 

7:20 
2.5 

15:12 
4.0 

19:40 
2.9 

F   10 

1 

3:45 
4.6 

8:86 
1.6 

16:29 
6.2 

21:05 

2.0 

M;ii 

8:24 
4.0 

7:57 
2.9 

16:26 
4.3 

20:14 
8.0 

E 

W 

11 

8:36 
4.3 

8:19 
2.1 

16:28 
4.8 

20:44 
2.5 

S  ,11 

1 

4:68 
5.1 

9:85 
1.8 

17:23 
5.9 

22:10 
1.6 

Tu  12 

4:43 
4.6 

8:56 
2.4 

17:16 
6.0 

21:19 
2.6 

Th 

12 

4:41 
6.0 

9:16 
L6 

17:14 
5.5 

21:46 
2.0 

S    12 

5:45 

5.8 

10:31 
0.9 

18:08 
6.6 

28:07 
1.1 

E   W    13 

5:27 
6.4 

9:59 

1.7 

17:60 
6.7 

22:21 
1.9 

F 

13 

5:30 
5.7 

10:12 
LI 

17:54 
6.2 

22:42 
L4 

•  M   13 

1 

6-.80 
6.4 

11:26 
0.7 

18:49 
7.2 

.     . 

Th;l4 

6:03 
6.1 

10:61 
L2 

18:24 
6.4 

28:15 
L4 

S 

14 

6:10 
6.3 

11:04 
0.7 

18:81 
6.8 

28:34 
0.9 

N  Tu  14 

0K)1 
0.7 

7:11 
6.8 

12:19 
0.6 

19:80 
7.  o 

• 

F 

15 

6:37 
6.6 

11:39 
0.7 

18:66 
6.9 

1 

15 

6:50 
6.7 

11:53 
0.5 

19:09 
7.2 

W  15 

1 

0:52 
0.5 

7:55 
7.0 

13:07 
0.7 

20:10 
7.0 

S 

16 

0:00 
0.9 

7:11 
6.9 

12:20 
0.5 

19:30 
7.1 

M 

16 

0:21 
0.6 

7:27 
6.9 

12:38 
0.4 

19:45 
7.3 

Th  16 

1:40 
0.5 

8:36 
6.9 

13:58 
0.9 

20:50 
7.4 

s 

17 

0:42 
0.7 

7:48 
7.0 

13:01 
0.4 

20:05 
7.1 

Tu,17 

1:05 
0.5 

8:06 
6.9 

13:20 
0.6 

20.-23 
7.2 

p    F    17 

2:27 
0.7 

9:16 
6.6 

14:39 
L2 

21:30  1 

7.0 

m!i8 

1 

1:22 
0.6 

8:22 
6.8 

13:39 
0.5 

20:38 
6.9 

N 

W  18 

1:60 
0.6 

8:45 
6.6 

14:08 
0.9 

21 KX) 
6.9 

S    18 

1 

8:14 
0.9 

9:58 
6.1 

15r26 
L6 

22:11 
6.6 

Tu  19 

1 

2K)1 
0.7 

8:67 
6.5 

14:10 
0.8 

21:15 
6.6 

Th  19 

2:32 
0.8 

9:24 
6.2 

14:45 
1.3 

21:40 
6.5 

S    19 

1 

1.2 

10:41 
5.7 

16:14 
2.0 

22:55  ' 
6.1 

N   W 

1 

20 

2:40 
0.9 

9:^ 
6.0 

14:56 
L2 

21.51 
6.1 

F   20 

1 

3:18 
LI 

lOKK 
5.7 

15:30 
1.6 

22:22 
6.0 

J   M  20 

4'.54 
L5 

11:80 
6.2 

17:05 
2.3 

23:47 

5.6 

|Th 

21 

3:22 
1.2 

10:14 

5.5 

15:37 
L6 

22:33 
5.6 

S  |21 

1 

4:07 
L5 

10:52 
6.2 

16:20 
2.2 

28:10 
5.5 

Tu  21 

5:47 
L8 

12:26 
4.9 

18.-01 
2.5 

.     .    . 

F 

22 

4:10 
1.5 

11:01 
6.0 

16:30 
2.1 

23:21 
5.1 

1 

S  122 

6:04 
L8 

11:48 

4.8 

17:20 
2.5 

W  22 

0:45 
5.1 

6:41 
L9 

18:38 
4.7 

18:59 
2.6 

D 

S 

23 

6:10 
1.9 

11:58 
4.6 

17:35 
2.5 

M   23 

0:06 
5.1 

6:07 
2.1 

12:55 
4.5 

18:25 
2.8 

Th  23 

2K)6 

4.8 

7:84 
2.0 

15K)9 
4.8 

19:66 
2.5 

s 

24 

0:24 

4.7 

6:18 
2.2 

13:18 
4.2 

18:45 
2.8 

£ 

Tu  24 

1:20 

4.8 

7K)9 
2.1 

14:35 
4.6 

19:29 
2.7 

F    24 

8«7 

4.8 

8:27 
L9 

16:21 
5.8 

20:56 
2.2 

M 

25 

1:65 
4.2 

7:28 
2.3 

15:25 
4.6 

19:50 
2.7 

W  25 

2:56 
4.9 

8:10 
1.9 

16:00 
5.1 

20:34 
2.3 

1  S    25 

1       1 

4:49 
5.2 

9:2f 
1.8 

17:14 
5.7 

21:55 
L9 

P 

Tu 

26 

3:42 
4.9 

8:39 
1.9 

16:36 
5.S 

21:05 
2.1 

Th  26 

4:15 
5.2 

9:10 
L6 

16:55 
6.8 

21:34 
L9 

!  S    26 

5:41 
5.6 

10:14 
L6 

18.-00 
6.3 

22-.51 
L5 

E 

W 

27 

4:49 
5.6 

9:45 
L4 

17:24 
6.1 

22:10 
L6 

F   27 

6:13 
6.8 

10:04 
L8 

17:40 
6.4 

22:30 
1.4 

s   M   27 

0 

6.-25 
6.0 

11:05 
1.5 

18:38 
6.7 

23.44 
L3 

Th 

28 

6:40 
6.5 

10:41 
0.9 

18:05 
6.8 

23:07 
LO 

S    28 

6:00 
6.4 

10:M 
LI 

18:20 
6.9 

28:23 
LI 

Tu  28 

7M 
6.2 

11:51 
1.5 

19:15 
7.0 

•     •    • 

o 

F 

29 

6:21 
7.0 

11:34 
0.6 

18:41 
7.3 

23:55 
0.7 

o 

8    29 

6:39 
6.7 

11:40 
0.9 

18:56 
7.2 

.    .    . 

W|29 

0:30 
L2 

7:38 
6.8 

12:34 
1.5 

19:50 
7.0 

S 

30 

6:58 
7.4 

12:18 
0.4 

19:17 
7.6 

M   30 

0:10 
0.9 

7:17 
6.8 

12:22 
LO 

19:32 
7.3 

Th^O 

1 

1:10 
L2 

8:12 
6.2 

13:11 
L6 

20:24 
6.8 

s 

Tu  31 

0:51 
0.9 

7:64 
6.7 

13:00 
1.2 

20:08 
7.1 

1 
1 

Thetid 
a  comparia 
from  Mean 
below  mea 
sign  is  befo 

The  tin 
greater  are 

#,  nen? 
equator;  A 

es  are  placed  In  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 

Low  Water  Springs,  which  is  the  datum  oi 
n  sea  level.    To  find  the  depth  of  water,  add 
re  the  height,  in  which  c«se  subtract  it. 
ae  used  is  Greenwich  Mean  Civil;  0»»  is  mi 
in  the  afternoon  (p.  m.)  and  when  diminis 

moon:  ^,  1st  qnar.;  O'  ^"^1  moon;  C  8d  q 

P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 

Cher  it  is  high  or  low  water.    The  heights,  ii 

soundings  on  the  Admiralty  Charts  for  th 

the  tabular  height  to  the  soundings  given  oi 

dnight,  12»'  is  noon;  all  hours  less  than  12 1 
hedby  12  give  the  times  after  noon;  for  insi 
uar.;  E,  m(K>n  on  the  equator;  X,  S,  moon 

nthe  second  line  of  each  day:  ' 
a  feet  and  tenths,  are  reckoned 
is  region,  and  which  is  8.4  feei 
1  the  chart,  unless  a  minus  (~) 

ire  in  the  forenoon  (a.  m.).  all  1 
tance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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JULY. 

?hand 

AUGUST. 

SEPTEMBER. 

T. 

Day  of— 

Time  and  Height  of  Hi| 
Low  Water. 

E 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 
W.  Mo. 

1 
Time  and  Height  of  High  and  : 
Low  Water. 

W.  Mo. 

W.  Mo. 
M      1 

F 

1 

1:40       »K)1      18:45 
1.8        6.9        1.7 

21:12 
6.5 

2.-25 
LI 

9:85 
5.7 

14:30 
L6 

21:47 
6.1 

Th 

1 

3K)5      10:15 
LO        5.6 

15:27      22:30 
1.3         5.5 

:    s 

2 

2:15       9:80     14:18 
1.4        5.6        1.8 

21:41 
6.1 

Tu    2 

2:59 
LI 

10H)5 
5.5 

15:05 
L5 

22:18 
5.7 

F 

2 

3:45      10:50 
1.2        5.3 

16:13      28:10  \ 
1.5         5.0  I 

A 

S 

3 

2:47       9:58     14:54 
L4        5.8        1.9 

22:11 
5.7 

\V     3 

3:86 
LI 

10:40 
6.3 

15:49 
1.7 

22:53 
5.3 

a 

S 

3 

4:30      11:3.> 
1.6        4.9 

17:11     .    .     .  ' 

L8  .  .  . ; 

i 

M 

4 

354      10:80     15:81 
1.4        6.0        2.0 

22:43 
5.4 

a 

Th 

4 

4:19 
1,2 

11:19 
5.0 

16:38 
L8 

28:32 

5.0 

N 

s 

4 

0:00       6:35 
4.6        2.0 

12:31      18:20  ! 
4.6         2.8 

E 

Tu 

5 

4«1     11:05     16:20 
1.4        4.8        2.1 

28:22 
5.1 

F 

5 

5:11 
L5 

12K)4 
4.7 

17:40 
2.1 

M 

5 

1:09       6:.50 
4.1         2.3 

13:51      19:38 
4.4         2.4' 

W 

6 

4:62     11:40     17:15 
1.6        4.7        2.2 

28:59 
4.7 

S      6 

0:24 
4.6 

6:14 
1.9 

13K)9 
4.5 

18:51 
2.3 

|Tu 

i 

6 

3:08       8:08 
4.1         2.4 

15:51       20:55  , 
4.7         2.2  , 

Th 

7 

5:50     12:41      18:21 
1.7        4.5        2.4 

.    .    . 

*i^ 

1:86 
4.2 

7:24 
2.0 

14:39 
4.5 

20:05 
2.1 

l\v 

7 

5:03       9:25 
4.9        2.1 

17:18      22:10 
5.0         L6 

F 

8 

1:11       6:66      18:51 
4.5        1.9        4.5 

19:30 
2.4 

N 

M     8 

3:35 
4.2 

8:32 
2.0 

16:25 
5.0 

21:20 
2.2 

Th 

8 

5:58      10:37 
5.8         1.5 

18:14      23:14  ■ 

6.7         0.8  1 

s;  9 

2:86       8:04      15:26 
4.4         1.8        4.8 

20:38 
2.2 

Tu'   9 

5:18 
4.9 

9:42 
l.S 

17:37 
5.9 

22:30 

1.5 

P 

• 

F 

9 

6:45      11:87 
6. 8        0. 9 

18:59    .    .    J 
7.6    .     .     . 

! 

s 

10 

4:19       9K)5      16:57 
4.6         1.6        5.8 

21:42 
1.9 

W 

10 

6:19 
6.9 

10:50 
1.4 

18:31 
6.9 

23:33 
0.9 

E 

S 

10 

0:08       7:i'5 
0. 2         7. 5 

12:27      19:38  ' 

0.4                 8.1    ; 

M 

11 

5:35      10:10      18:00 
5.8        1.4         6.2 

22:45 

L4 

• 

Th  11 

1 

7K» 
6.7 

11:49 
0.9 

19:15 
7.6 

S 

11 

0:55       8:00 
-0. 1         7. 8 

13:11      20:15  i 

0.2         8.3  1 

N 

Tu  12 

1 

6:30     11:11      18:50 
6.0        LI        7.0 

•  23:41 
0.8 

P    F    12 

0:30 
0.4 

7:45 
7.3 

12:41 
0.5 

19:55 
8.1 

M 

12 

1:36       J':3<'. 
-0.1         7.9 

13:50      20:51  1 
0. 2         8. 1 

•  W   13 

7:15      12:06      19:33 
6.7        0.8        7.6 

S    13 

1:17 
0.0 

»:22 
7.6 

13:29 
0.4 

20:34 

8.2 

Tu'l3 

1 

2:14       9:11 
0. 1         7. 6 

14:26      21:28 
0.5          7.6 

1      Th  14 

0:86       7:65     12:57 
0.5        7.1         0.6 

20:12 
7.9 

E    S    14 

2:00 
0.0 

9:00 
7.6 

14:11 
0.5 

21:10 
8.0 

W   14 

1 

2:48       9:47 
0. 5         7. 1 

15:01       22:03  , 
0. 9         6. 9 

P    F 

15 

1:25       8:87      13:42 
0.8        7.2        0.7 

80:52 
7.9 

M   15 

2:39 
0.2 

9:36 
7.3 

14:50 
0.7 

21:48 
7.6 

Th  15 

3:21      10:20 
1.0        6.4 

15:»s      22:38 
1.3         6.1 

1  ^ 

16 

2:10       9:15     14:25 
0.8        7.1        0.9 

21:30 
7.6 

Tu  16 

3:14 
0.6 

10:13 
6.8 

15:29 
1.1 

22:24 
6.9 

]) 

F 

16 

3:55      10:55 
1.6         5.8 

16:15      23:10 
l.«         5.3 

1  S    17 

2:65       9:54      15:07 
0.5        6.8        1.2 

22:09 
7.2 

W  17 

3:50 
LO 

10:48 
6.2 

16:09 
1.5 

23:01 
6.2 

s    S 

17 

4:34      11:45 
2.2         5.1 

17:00    .    .    . 
2.2    .    ,     .1 

E  m;i8 

1 

3:87      10:81      15:48 
0.8        6.3        1.0 

22:49 
6.7 

D  Th  18 

4:28 
1.4 

1135 
5.6 

16:52 
2.0 

23:43 
5.4 

S    18 

0:00       6:19 
4.6        2.6 

12:24      17:57  ' 
4. 5         2. 6 

I  Tu  19 

4:20     11:11      16:32 
LI         5.8         1.8 

23:30 
6.0 

F    19 

6:10 
1.9 

12:09 
5.0 

17:43 
2.4 

M   19 

1:25       6:21 
3. 9        3. 0 

13:35      19:10 
4. 1         3. 0 

.    w 

20 

5.-07      11:54      17:21 
L5        5.3        2.2 

:  :  : 

S    20 

0:82 
4.7 

6:00 
2.4 

13:02 
4.5 

18:45 
2.8 

ITu  20 

1 

4:42        7:30 
3.8         3.2 

16:47      20:25 
4.2  .       2.8 

Th 

21 

0:16       6:00      12:45 
6.4        L8        4.9 

18:18 
2.5 

s 

S    21 

1:47 
4.1 

7:00 

2.8 

14:26 
4.3 

19:54 
2.9 

W.21 

5:24       8:40 
4. 4        3. 1 

17:27"    21:34 
4.8         2.5 

1  F 

22 

1:16       6:66      13:54 
4.8        2.2         4.6 

19:20 
2.7 

m|22 

1 

4:58 
4.0 

8K)4 
2.9 

16:51 
4.6 

22:00 
2.3 

Th'  22 

5:54       9:47 
5.0        2.6 

18:00      22:30  1 

5.6         1.9! 

;  S    23 

2:40       7:66      15:46 
4.4         2.4         4.6 

20:25 
2.7 

Tu  23 

5:44 
4.6 

9:10 
2.7 

17:40 
5.2 

23:15 
L8 

A 

F    23 

6:25      10:40 
5.6        2.1 

18:35      28:15  ' 
6.2         1.5 

8    S    24 

4:41       8:55     17:13 
4.6        2.4        5.1 

21:30 
2.4 

\V   24 

6:17 
6.2 

10:50 
2.3 

18:20 
5.9 

23:35 

1.5 

S    ^124 

6:58      11:26 
6.2         1.6 

19:10      23:5.') 
6.6         1.1 

■      M  25 

1 

5:41       9:60      17:59 
5.0        2.3        6.6 

22:30 
2.0 

Th  25 

6:55 
5.7 

11:40 
1.9 

19:00 
6.5 

23:.'vS 
1.2 

S    25 

1 

7:27      12:00 
6.6         1.3 

19:38    .    .    .  ' 
6.8    ..    . 

.Tu>26 

1 

6r27      10:44      18:42 
6.5        2.1         6.3 

23:20 
1.6 

O 

f;26 

7:26 
6.1 

12:10 
1.7 

19:33 

6.8 

M   26 

0:30       7:55 
0.8         6.8 

12:42      20:05 
1.0         6.8 

0 

W'27 

7:09      11:30      19:21 
5.9        1.9        6.7 

:  :  : 

A 

S  ;27 

1 

0:21 
1.2 

7:51 
6.4 

12:32 
L4 

20KX) 
6.9 

Tu  27 

1:05       8:22 
0.7         6.7 

13:16      20:3.5 
0. 9         6. 7 

'Th  28 

1 

0:06       7:42      12:11 
L4        6.1         L7 

19:53 
6.9 

E 

S    28 

0:.>5 
1.0 

8:20 
6.5 

13:07 
L3 

20:29 
6.8 

w'28 

1 

1:40       8:55 
0. 7         0. 6 

13:52      21:05 
0. 9         6. 4 

1  F   29 

1 

0:46       8:12      12:49 
L2        6.3         1.6 

20:23 
6.9 

M   29 

1 

1:28 
0.9 

8:48 
6.4 

13:41 
1.2 

20:57 
6.6 

Th  29 

2:11       9:22 
0.8         6.8 

14:28      21::^6 
1.0         0.0 

aI. 

30 

lr21        8:41      13:24 
L2        6.1         1.6 

20:50 
6.7 

Tu  30 

2:00 
0.9 

9:14 
6.2 

14:13 
L2 

21:25 
6.3 

F    30 

2:4H       9:57 
1.0        5.9 

15:a5      22:11 
1.2         5.5 

1  __ 

31 

1:54       9:09      13:56 
L2        6.0         1.6 

21:19 
6.4 

W  31 

2:32       9:42      14:49 
0.9        5.9        L2 

th  their  times  on  the  fir 

ther  It  is  high  or  low  wal 

soundings  on  the  Adml 
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night,  rib  is  noon;  all  1 
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OCTOBER. 

NOVEMBER. 

DECEMBER.                            | 

= 

JDayof— 

Time  and  Height  of  High  and 
LowWater. 

S 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

Z 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

;i 

W. 

Mo. 

W. 

Mo. 

W.  Mo. 

S 

1 

3:26 
1.3 

10:31      16:49 
6.5        1.3 

22:46 
6.0 

Tu 

1 

4:50 
2.3 

11:66 
4.9 

17:82 
2.0 

•    •    ; 

Th 

1 

0:16       6:86 
4.7        2.6 

12:40       18:30 
5.0          1.9 

l'^ 

2 

4K)9 
1.7 

11:14      16:41 
5.1        1.7 

28:40 
4.6 

W 

2 

0:29 
4.8 

5:67 
2,7 

13KB 
4.6 

18:50 
2.2 

E 

F 

2 

1:28       6:46 
4.6        2.6 

13:56      19:41 
4.8          1.9 

\^' 

3 

6:06 
2.2 

12:07      17:48 
4.7         2.1 

:  '  ; 

Th 

3 

1:58 
4.8 

7:17 
2.8 

14.39 
4.6 

20:10 
2.0 

P 

8 

3 

.  8K)6       7*7 
4.8         2.5 

16:24      20:45 
4.9          1.8 

iTu 

1 

4 

0:44 
4.2 

6:17      18:20 
2.6        4.4 

19:08 
2,4 

£ 

F 

4 

4:06 

4.8 

8:84 
2.4 

16.-20 
5.2 

2152 
1.6 

S 

4 

4:38       9K)6 
6.4        2.1 

16:50      21:43 
5.4          1.5 

W 

1          1 

5 

2:30 
4.0 

7:40     15:16 
2.7         4.6 

20:29 
2.2 

P 

s 

5 

5:09 
5.7 

9:40 
L9 

17:21 
6.0 

22:22 
LI 

M 

5 

6:80      10:06 
6.0         1.6 

17:46       22:35  ; 
6.0          1.2 

;   |Th 

6 

4:45 

4.8 

9:00      16.58 
2.8         5.4 

21:46 
1.6 

!* 

6 

6:56 
6.4 

10:40 
1.3 

18:10 
6.7 

28:12 
0.7 

Tu 

6 

6:17      IIKW 
6.6        L2 

18:38       28:22 
6.5          1.0 

:f 

7 

5:88 

6.8 

10:13     17:50 
1.7        6.4 

22:49 
0.9 

•  IM 

7 

6:40 
7.1 

11:80 
0.8 

18:66 
7.2 

28:69 
0.5 

• 

W 

7 

7.-01      11:50 
7.1        0.9 

19:22    .     .     .  ; 
6.8    .     . 

^kJ^ 

8 

6:22 
6.7 

11:11      18:87 
1.0        7.2 

23:42 
0.4 

iTu 

1 

8 

7:20 
7.5 

12:16 
0.5 

19:87 
7.4 

S 

Th|   8 

0K)6       7:40 
LO        7.8 

12:85      2)0K» 
0.8          6.8 

•  s 

9 

7:04 
7.4 

12:02      19:20 
0.5        7.8 

Iw 
1 

9 

0:40 
6.7 

7:56 

7.7 

12:67 
0.4 

20:18 
7.3 

F     9 

0:46       8:15 
LI         7.8 

18:16      20:86 
0.8          6.6 

M 

10 

0:29 
0.1 

7:41      12:45 
7.8        0.2 

19:57 
8.0 

Th 

10 

1:17 
0.7 

8:81 
7.6 

13:35 
0.7 

20:60 
7.0 

8    10 

1:21       8:50 
L8        7.1 

13:68      21:11 
1.1          6.2 

Tu 

11 

1:09 
0.0 

-  8:15     18:25 
7.9        0.2 

20:85 
7.8 

s    F 

11 

1:61 
1.0 

9:08 
7.2 

14:11 
0.9 

21:26 
6.4 

8    11 

1:64       9:22 
L6        6.7 

14:26      21:41 
1. 8          5. 7  1 

W   12 

1:46 
0.3 

8:61      14:01 
7.7        0.4 

21:10 
7.4 

S    12 

2:24 
1.4 

9:40 
6.6 

14:60 
1.3 

21:57 
6.7 

M|l2 

2:27       9:68 
L9        6.2 

15:01      22:13 
L5          5.2. 

Th  13 

2:19 
0,7 

9:25     14:37 
7.2        0.8 

21:45 
6.7 

S 

13 

2:56 
1.9 

10:14 
6.0 

15:20 
L6 

22:80 
5.1 

Tu 

13 

2:69      10.i26 
2.1        6.7 

15:86      22:43  '• 
1.7          4.8, 

S  '  F  '  14 

1 

2:50 
1.2 

9:69     15:11 
6.6        1.2 

22:19 
5.9 

M 

14 

8:28 
2.2 

10:49 
6.4 

16:59 
2.0 

28K)7 
4.5 

1> 

W 

14 

836      10:57 
2.8        6.2 

16:18      23:21 
L8          4.5 

,  S 

15 

3:22 
1.7 

10:82      15:46 
5.9        1.7 

22:58 
6.2 

D-Tu!l5 

1 

4:07 
2.6 

11:27 
4.9 

16:46 
2.2 

28:62 
4.1 

A 

E 

Th 

15 

4.-24      11:85 
2.5        4.8 

17K)7    .     .    . 
2.0    ..     . 

D    S 

16 

3:56 
2,2 

11:09      16:27 
5.2        2.0 

23:82 
4.4 

W  16 

4:67 
2.8 

12:14 
4.4 

17:46 
2.4 

F'16 

0K)4       5:21 
4.8         2.7 

12:20       18:05 
4. 6          2. 1 

'm 

17 

4:89 
2.7 

11:50      17:17 
4.6        2.4 

.    .    . 

A:Th  17 

1        , 

0:40 
8.9 

6:00 
8.1 

13:16 
4.2 

18:56 
2.6 

8,17 

IKM)       6:26 
4.2        2.7 

13riK)       19:06 
4.3          2.1 

Tu 

18 

0:06 
4.0 

6:82      12:46 
8.0        4.2 

18:22 
2.8 

E'  F   18 

2:01 
8.9 

7:10 
8.0 

14:40 
4.1 

20:00 
2.4 

S    18 

1 

2:16       7:83 
4.3        2.6 

14:44      20:10 
4.3          1.9 

W 

19 

1:40 
3.6 

6:12     14:18 
3.4        4.0 

19:86 
•     2.8 

8    19 

4:10 
4.4 

8:16 
2.8 

16:12 
4.6 

21:00 
2.0 

M   19 

8:64       8:89 
4.7        2.4 

16:24      21:06 
4.6          1.6 

AiTh 

20 

4:20 
4.1 

7:56      16:53 
8.2        4.4 

20:46 
2.5 

S    20 

6:10 
6.1 

9:18 
2.3 

17:16 
5.2 

21:64 
1.6 

Tu20 

6:09       9:40 
6.3        2.0 

17:88      22:04 
5.2          1.3 

■F 

21 

5:25 
4.7 

9:04      17:27 
3.0        6.0 

21:42 
2.0 

M '  21 

1 

8:62 
6.7 

10:13 
1.8 

18:06 
5.8 

-22:44 
LI 

W  21 

1 

6:06      10:40 
6.1         L6 

18:31       23K)1 
5.8          LO, 

E     S 

22 

5:51 
5,4 

10:01      18:06 
2.8        5.7 

22:34 
1.6 

Tu22 

6:86 
6.4 

11:05 
1.8 

18:50 
6.2 

23:31 
0.8 

o 

Th'22 

6:68     11:37 
6.8        1.1 

19:15      23:53 
6.4          0.8 

1 

23 

6:21 
6.0 

10:51      18:42 
1.7        6.2 

28:19 
1.1 

G  W  23 

7:14 
6.9 

11:56 
0.9 

19:28 
6.5 

.    .    . 

N 

F    23 

7:84     12:27 
7.2        0.7 

19-.55    .     .    . 
6.7    ..    . 

o 

M 

24 

7:02 
6.6 

11:86     19:16 
1.2        6.6 

.    .    . 

Th 

24 

0:15 
0.7 

7:49 
7.1 

12:40 
0.7 

20K)4 
6.6 

S    24 

0:41       8:10 
0.8        7.4 

13:15       30:34  , 
0.6          6.8 

Tu 

25 

0:01 
0.7 

7:85      12:17 
6,9         0.9 

19:47 
6.7 

N 

F 

25 

0:58 
0.7 

8:24 
7.2 

13:24 
0.7 

20:40 
6.6 

S    25 

1:27       8:49 
0.9        7.4 

U.'OO       21:12 
0.6          6.6 

w 

26 

0:40 
0.7 

8:06      12:57 
7.0        0.8 

20:19 
6.7 

S 

26 

1:89 
0.9 

9:00 
7.0 

14:05 
0.8 

21:19 
6.3 

M   26 

2:10       9:26 
LI         7.2 

14:44      21:51 
0.7          6.8 

jTh 

27 

1:18 
0.7 

8:37      13:35 
6.9         0.8 

20:53 
6.5 

n 

27 

2:19 
1.2 

9:86 
6.7 

14:47 
0.9 

21:65 
5.9 

P 

Tw27 

j 

2:62      10.-04 
L8        6.9 

15:27      22:81  | 
LO          6.0 

F 

28 

1:65 
0.8 

9:10     14:15 
6.7        0.8 

21:25 
6.1 

M 

28 

8K)0 
L6 

10:14 
6.8 

15:32 
L2 

22:37 
6.4 

W  28 

3:86     10:42 
L7        6.4 

16:18      23:12 
L2          5.5 

N 

S 

29 

2:31 
1.1 

9:45      14:68 
6.3        1.1 

22:02 
5.6 

Tu 

29 

3:42 
1.9 

10:65 
5.8 

16:23 
1.5 

23:22 
5.0 

E 

Th 

29 

4:28     11:26 
2.0        6.9 

17:04      23:59 
L4          5,2 

is 

! 

30 

8:10 
1.4 

10:21      16:37 
5.8         1.3 

22:42 

5.1 

<L  W 

1 

30 

4:84 
2.8 

11:44 
5.4 

17:23 
1.8 

.    .    . 

F 

30 

6:17     12:14 
2.2        5.4 

18.-00    .    . 
L7    .     .    . 

! 

31 

3:55 
1.9 

11  KM      16:28 
5.4         1.6 

23:30 
4.7 

8 

31 

0:64       6:18 
4.9        2.6 

13:12       19K» 
5.0         L9; 

The  tid 
a  comparift 
from  Mean 
below  mea 
sign  is  befc 

The  tli 
greater  arc 

#,ne^ 
equator;  A 

68  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

Low  Water  Springs,  which  is  the  datum  o 
n  sea  level.    To  find  the  depth  of  water,  add 
>re  the  height,  In  which  case  subtract  it. 
ne  used  is  Greenwich  Mean  Civil;  0»»  ismld 

in  the  afternoon  (p.  m.)  and  when  diminie 
•  moon;  J),  Ist  quar.;  O.  '"H  moon;  C.  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heignts,  i] 
[  soundings  on  the  Admiralty  Charts  lor  th 
the  tabular  height  to  the  soundings  given  o 

Iniffht,  U^i  is  noon;  all  hours  less  than  12  ar 
died  by  12  give  the  times  after  noon;  for  ins 
quar.;  E,  moon  on  the  equator;  N,  8,  moon 

m  the  second  line  of  each  day: 
a  feet  and  tenths,  are  reckoned 
Is  region,  and  which  is  3.4  feet 
n  the  chart,  unless  a  minus  (— ) 

e  in  the  forenoon  (a.  m.),all  ' 
itance,  16:47  U  ZA7  p.  m.             ^ 
L  farthest  north  or  aoath  of  the 

1 
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JANUARY. 

FEBRL'ARY. 

MAUCll. 

1' 

Dayof— 

Time  and  Height  of  High  nnd 
Low  Watt?r. 

;a 

Dnyol— 

ttmt:  ftnd  Hdght  r»f  High  tiiid 
LowVVnter. 

I>ft>'Of— 

Thtib  atitl  Hel^rht  of  Hlfrh  mtd 
L<3W  \Vat(/r, 

W. 

Mo. 

w. 

Mo. 

W. 

Mo, 

1 

Fl    1 

8:25 
4.2 

9*.56      16:01 
25.2        3.5 

22:21 
26.0 

o 

M 

1 

5:07 
2.5 

11:15 
28.1 

17:38 
0.8 

28:40 
27.9 

p 

Tu 

1 

4:66 
2.6 

10:58 
28.1 

17:26 
0.7 

23:26 
27.8 

'n 

S  1   2 

4:27 
8.1 

10:44      16:57 
28.8        2.0 

23K)7 
27.4 

p 

Tu 

2 

5:68 
1.2 

12:00 
29.6 

18.-27 
-0.4 

O 

^y 

2 

6:44 
0.5 

11:45 
29.8 

18:11 
-0.6 

C 

H\   3 

bt20 
2.0 

11:30   '  17:49 
28.2        0,8 

28:54 
28.0 

W 

3 

0:25 
28.6 

6:42 
0.4 

12:45 
30.3 

19:12 
-0.9 

E 

Th 

3 

0:07 

28.8 

6-27 
0.0 

12:27 
30.7 

18:56 
—1.2 

P 

1 

Ml    4 

6:09 
1.4 

12:15      18:39 
29.2        0.1 

E 

Th 

4 

1:08 
28.7 

7:26 
0.2 

13:28 
30.3 

19:52 
—0.7 

F 

4 

0:49 
29.1 

7:07 
-0.3 

18:10 
80.8 

19:35 
—0.9 

Tu    5 

0:38 
28.8 

6:54      12:59 
1.1       29.4 

19!24 
—0.1 

F 

5 

1:52 
28.2 

8:07 
0.6 

14:12 
29.8 

20:40 
0.0 

S 

5 

1:29 

28.8 

7:47 
0.0 

13:50 
29.9 

20:15 
0.0 

W     6 

1.-28 
28.0 

7:40      13:45 
1.2       29.1 

20:10 
0.2 

S 

6 

2:a5 
27.1 

8:50 
1.4 

14:58 
28.2 

21:22 
1.4 

s 

6 

2:10 

27.8 

8:27 
0.9 

14:33 

28.4 

20:55 
1.6 

Th    7 

2:10 
27.3 

8:22      14:32 
1.7       28.2 

20:58 
0.9 

8 

7 

3:22 
25.5 

9:35 
2.7 

15:60 
26.2 

22:10 
3.1 

M 

7 

2:53 
26.0 

9:07 
2.3 

15:20 
26.4 

21:36 
3.4 

E 

F     8 

26.0 

9:11      15:22 
2.6       26.9 

21:47 
2.0 

(L 

M 

8 

4:16 
23.7 

10.-26 
4.2 

16:47 
24.2 

28:00 
5.0 

Tu 

8 

3:40 
24.0 

9:54 
4.0 

16:11 
24.0 

22:27 
5.4 

c 

S      9 

3:52 
24.6 

lOKtt      16:18 
8.7       25.4 

22:40 
3.4 

Tu 

9 

5:18 
21.9 

11:20 
5.9 

17:53 
22.2 

c 

W 

9 

4:36 
22.0 

10:45 
5.6 

17:13 
21.9 

23:20 
7.3 

1 

S    10 

4:54 
28.0 

10:56      17:22 
4.9       24.0 

23:88 

4.8 

W 

10 

0:M 

6.8 

6:82 
20.8 

1228 
7.2 

19:10 
21.5 

s 

Th 

10 

5:45 
20.3 

11:46 
7.2 

18:30 
20.4 

M  11 

em 

21.9 

11:57      18:83 
6.0       22.8 

s 

Th 

11 

1:26 
7.9 

7:52 
20.6 

13:56 
7.6 

20:26 
21.7 

F 

11 

0:33 

8.8 

7:07 
19.8 

13:10 
8.2 

19:52 
20.2 

Tu  12 

1    1 

0:47 
6.0 

7:15      13:12 
21.7         6.7 

19:44 
22.7 

F 

12 

2:57 
7.4 

8:58 
21.6 

15:22 
6.4 

21:30 
22.5 

S 

12 

2:17 
8.9 

8:24 
20.6 

14:47 
7.4 

21:(M 
21.3 

1     l\V  13 

1 

2.-06 
6.6 

8:26      14:84 
22.0         6.4 

20:52 
23.2 

S 

13 

4:07 
6.2 

9:50 
22.8 

16:25 
4.9 

22:18 
23.4 

s 

13 

3:40 
7.4 

9:23 
21.9 

15:56 
5.8 

21:54 
22.4 

Th  14 

3:22 

5.8 

9:23      15:45 
22.9         6.3 

21:48 
23.9 

s 

14 

4:58 

4.8 

10:34 
23.9 

17:10 
3.6 

23:00 
24.0 

A 

M 

14 

4:31 

6.8 

10:10 
23.4 

16:45 
4.4 

22:35 
23.6 

's'f    15 

4:24 

4.8 

10:10      16:42 
23.8         4.0 

22:36 
24.6 

M 

15 

5:37 
4.2 

11:12 
24.9 

17:49 
2.9 

23:36 
24.6 

Tu 

15 

5:10 
4.7 

10:45 
24.7 

17:25 
3.2 

23:10 
24.6 

1    i  S  '  16 

6:12 
4.1 

10:53      17:29 
24.6         3.2 

28:16 
24.8 

A 

• 

Tu 

16 

6:06 
4.0 

11:45 
2.5.8 

18:21 
2.6 

W 

16 

6:3© 
4.2 

11.-21 
25.9 

17:54 
2.6 

23:40 
25.4 

•    S    17 

6:52 
4.0 

11:30      18:07 
25.2         2.9 

23:62 
26.5 

W 

17 

0K» 
25.1 

6:30 
4.0 

12:14 
26.6 

18:44 
2.6 

f 

Th 

17 

6:00 
3.6 

11:52 
27.0 

18:18 
2.2 

.    .    . 

1      M   18 

6:22 
4.2 

12:04      18:87 
25.7         2.7 

Th 

18 

0:34 
25.6 

6:47 
3.7 

12:45 
27.0 

19:08 
2.4 

F 

18 

0:09 
26.2 

6:22 
3.0 

12:22 
27.6 

18:41 
2.0 

A  Tu  19 

1     1 

0:24 
25.0 

6:48      12:36 
4.4       25.9 

19:04 
3.1 

E 

F 

19 

1:00 
25.9 

7:09 
3.3 

18:15 
27.2 

19:82 
2.2 

S 

19 

•       0:38 
26.7 

6:47 
2.4 

12:54 
28.0 

19:07 
1.7 

W  20 

1 

0:54 
25.0 

7:07      13:06 
4.6       26.0 

19:30 
3.1 

S 

20 

1:30 
26.0 

7:34 
2.8 

13:50 
27.2 

20:00 
2.0 

s 

20 

1:07 
27.0 

7:15 
1.9 

13:27 
27.9 

19:36 
1.7 

Th21 

1:24 
24.9 

7:31      13:87 
4. 4       26. 0 

19:57 
3.0 

s 

21 

2:03 
25.8 

8:09 
2.6 

14:25 
26.3 

20:35 
2.3 

M 

21 

1:41 
26.9 

7:47 
1.8 

14:03 
27.4 

20:09 
2.0 

1     'f    22 

1:65 
24.7 

7:58      14:12 
4.2       25.8 

20:27 
2.9 

M 

22 

2:42 
26.2 

8:47 
2.8 

15:05 
25.6 

21:17 
3.0 

Tu 

22 

2:18 
26.3 

8:26 
2.0 

14:44 
26.2 

20:51 
2.8 

E 

S    23 

2:81 
24.4 

8:33      14:51 
4.1       25.2 

21K)5 
3.2 

Tu 

23 

3:24 
24.2 

9:30 
3.4 

15:53 
24.0 

21:59 
3.8 

W 

23 

3:00 
25.0 

9:10 
2.6 

15:30 
24.6 

21:36 
8.4 

S    24 

3:12 
23.8 

9:12      15:84 
4.2       24.4 

21:47 
3.7 

D 

W 

24 

4:17 
22.8 

10:21 
4.2 

16:51 
22.6 

22:51 
5.0 

Th 

24 

3:51 
23.5 

10:02 
3.7 

16:28 
22.9 

22:27 
5.0 

])!M   25 

8:58 
22.8 

9:57      16:25 
4.6       23.2 

22:34 
4.8 

Th 

25 

5:22 
21.3 

11:20 
5.2 

18:06 
21.2 

23:54 
6.0 

F 

25 

4:55 
21.9 

11:02 
4.9 

17:41 
21.2 

23:29 
6.3 

1     'tu26 

4:55 
21.7 

10:60      17:-28 
5.0       22.0 

28:27 
5.0 

N 

F 

26 

6:42 
20.8 

12:32 
5.9 

19:28 
21.0 

S 

26 

6:19 
21.0 

12:12 

5.8 

19:07 
20.8 

W  27 

6:03 
20.9 

11:50      18:41 
5.6       21.4 

S 

27 

1:09 
6.6 

21.8 

13:55 
5.9 

20:45 
22.2 

s 

27 

0:45 
7.0 

7:42 
21.8 

13:36 
6.0 

2057 
21.9 

1 

Th  28 

0:30 
6.7 

7:20      13:00 
21.0         5.8 

19:57 
21.9 

s 

28 

2:83 
6.4 

9:15 
28.8 

15:21 

4.8 

21:47 
24.2 

M 

28 

2:14 
6.7 

8:53 
23.8 

15:02 
4.9 

21:29 
23.9 

N 

F  ,29 

1:40 
5.9 

8:33      14:20 
22.2         5.4 

21K)5 
aj.2 

M 

29 

3:58 
4.7 

10:10 
26.0 

16:30 
2.7 

22:38 
26.2 

p 

Tn 

29 

3:35 
5.0 

9:50 
25.9 

16:14 
2.9 

22:20 
25.9 

S    30 

2:57 
5.4 

9:34      15:38 
24.4         4.2 

22:02 
25.0 

E 

W 

30 

4:36 
3.0 

10:40 
27.9 

17:06 
1.0 

23K)6 
27.5 

S  .31 

4:08 
4.0 

10:27      16:45 
26.4         2.5 

22:54 
26.7 

'j 

Th 

31 

5:24 
1.2 

11:25 
29.5 

17:51 
-0.2 

23:47 
28.6 

The  ti<3 
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APRIL. 

MAY. 

t  of  High  and 
ater. 

JU 
Time  an 

NE. 

1 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

B  Day  of— 

Time  and  Heigh 
LowW 

c  Dayof- 

d  Height  of  High  and 
Low  Water. 

W. 

Mo. 

S 

W.  |Mo. 

Z 

W.JMo. 

F 

1 

6:07 
0.0 

12:06 
30.4 

18:85 
-0.7 

"^1^ 

6:30      12.-26 
0.8       28.8 

18:62 
1.2 

W 

1 

IKK 
•26.2 

7:30 
2.6 

13:25 
•26.8 

19:45  ' 

4.2, 

S 

2 

0:26 

28.7 

6:47 
—0.2 

12:47 
30.2 

19:13 
—0.2 

M     2 

0:48       7:08 
•27.6         1.1 

13:06 
•28.0 

19:30 
2.2 

Th 

2 

1:38 
•26.5 

8K)6 
3.2 

14K>2 
24.6 

20:15 

5.1  1 

s 

3 

1:05 
28.6 

7:27 
0.2 

13:27 
29.4 

19:52 
0.8 

S 

Tu    3 

1:20       7:46 
26.9         1.8 

13:45 

•26.8 

20K)5 
3.4 

F 

3 

2:15 
24.6 

8:40 
4.0 

14:42 
23.6 

20:60  1 
6.9 

M 

4 

1:44 
27.6 

8:04 
1.2 

14:08 
27.9 

20:28 
2.3 

W     4 

2:00       8:22 
25.8         2.8 

14:26 
25.2 

20:40 
4.6 

S 

4 

2:56 
23.6 

9:18 
4.6 

15:25 
22.2 

21:80 
6.6 

Tu 

5 

2:26 
26.0 

8:42 
2.4 

14:51 
26.0 

21K)7 
4.0 

Th    5 

2:40       9.-00 
24.2         4.0 

15:09 
23.6 

21:20 
6.0 

A 

s 

5 

3:42 
22.6 

10K)2 
6,4 

16:15 
21.2 

22:12  1 
7.1 

s 

W 

6 

3:07 
24.3 

9:25 
3.9 

15:38 
23.9 

21:51 

5.8 

F 

6 

8:24       9:43 

22.8         5.1 

16KX) 
21.7 

22:05 
7.4 

c 

M 

6 

4:86 
21.6 

10:60 
6.8 

17:14 
20.4 

23:00  ! 
7.4 

^ 

Th    7 

1 

3:58 
22.2 

10:13 
5.5 

16:35 
21.8 

22:40 
7.5 

C 

S 

7 

4:17      10:85 
21.2         6.2 

17K)0 
20.3 

22:52 
8.3 

E 

Tu    7 

6:87 
21.0 

11:41 
6.2 

18:20 
20.1 

28:57 
7.5 

F 

8 

4:58 
20.4 

6.9 

17:47 
20.0 

23:40 
8.9 

A 

s 

8 

5:21      11:30 
20.2         7.0 

18:13 
19.5 

23:52 
8.4 

wi    8 

6:44 
2L0 

12:37 
6.3 

19:26 
20.5 

S 

9 

6:16 
19.5 

12:18 
8.0 

19:10 
19.5 

M'    9 

6:86      12:86 
20.0         7.4 

19:27 
19.8 

Th    9 

1 

0:56 
7.2 

7:50 
21.8 

13:36 
6.1 

20:24 

2L6  1 

A 

s 

10 

1:02 
9.6 

7:85 
19.9 

13:46 

8.0 

20:26 
20.3 

Tu 

10 

0:58       7:47 
8.9       20.9 

18:44 
7.2 

20:28 
20.9 

F'lO 

2:00 
6.6 

8:47 
22.8 

14:38 
5.6 

21:15 
22.8, 

M 

11 

2:40 
8.6 

8:42 
21.2 

15:06 
6.9 

21:18 
21.6 

E 

W 

11 

2:12       8:45 
8.2       -22.2 

14:47 
6.4 

21:16 
22.2 

S    11 

8K)4 
6.6 

9:87 
24.0 

16:87 
4.8 

22K)1 
24.4 

Tu 

12 

3:42 
7.4 

9:31 

22.8 

16.-00 
5.4 

22:00 
22.9 

Th 

12 

3:13       9:82 
6.9       28.6 

15:42 
5.2 

21:57 
23.6 

S    12 

4:03 
4.4 

10:24 
25.2 

16:30 
8.9 

22:46 
25.8 

£ 

W 

13 

4:24 
6.0 

10:11 
24.3 

16:40 
4.2 

22:37 
•24.2 

F 

13 

4K»      10:14 
5.4       25.0 

16:26 
4.0 

22:35 
26.1 

• 

M   13 

4:66 
8.0 

11:08 
26.5 

17:17 
8.0 

2838 
27.0 

Th 

14 

4:55 

4.8 

10:60 
25.7 

17:14 
3.2 

23:10 
26.4 

S 

14 

4:44      10:54 
4.0       26.2 

n.-oe 

3.1 

23:12 
26.8 

N 

Tu'l4 

5:44 
2.0 

11 -.52 
27.2 

18K)2 
•2.4 

• 

F 

15 

5:25 
3.6 

11:24 
26.9 

17:42 
2.5 

23:40 
26.5 

• 

s 

15 

5:24      11:82 
2.7       27.2 

17:42 
2.4 

28:48 
27.8 

W 

15 

0:10 
27.9 

6:31 
1.2 

12:34 
27.5 

18:45 
2.1 

S 

16 

5:54 
2.6 

11:57 

27.7 

18:10 
2.0 

M   16 

em      12:10 
L8       27.7 

18:20 
•2.0 

Th 

16 

0:52 
28.2 

7:16 
1.0 

13:18 
27.3 

19:30 
•2.2 

Is 

17 

0:12 
27.2 

6:28 
0.9 

12:81 
28.0 

18:42 
0.7 

Tu  17 

1 

0:27       6:43 
•J7.8         1.4 

12:49 
27.7 

18:59 
'2.0 

P 

F 

17 

1:88 
29.1 

sm 

1.0 

14K>4 
26.7 

20:15 
2. 5 

M 

18 

0:45 
27.6 

6:56 
1.4 

13:07 
28.0 

19:16 
1.7 

N 

W 

18 

1:05        7:28 
27. 9         1. 2 

13:80 
27.2 

19:87 
2.3 

S 

18 

2:24 
27.6 

8:49 
L4 

14:54 
26.7 

21  Kr2 

3.1 

Tu  19 

i      1 

1:22 
27.5 

7:32 
1.3 

13:44 
27.5 

19:50 
2.0 

Th 

19 

1:48        8:07 
27.4         1.5 

14:14 
26.3 

20:21 
2.9 

s 

19 

8:16 
•26.6 

9:89 
2.0 

16:47 
24.6 

•21:55 
3.9' 

N 

w 

20 

2:00 
26.9 

8:13 
1.7 

14:27 
26.4 

'20:33 
2.9 

F 

20 

2:34       8:64 
•26.4         2.0 

16.-05 
26.0 

21:12 
3.9 

i 

M   20 

4:11 
25.4 

10:82 
2.9 

16:47 
28.4 

22:49  1 
4.6 

Th 

21 

2:45 
25.7 

9:00 
2.4 

16:15 
24.8 

21:20 
4.0 

S 

21 

3:26        9:46 
25.2         8.0 

16K)0 
28.6 

22:06 
4.8 

Tu  21 

5:14 
24.2 

11:30 
3.8 

17:55 
22.5 

28:47 
5.4 

F 

22 

3:36 
24.2 

9:53 
3.5 

16:12 
23.0 

22:12 
5.2 

I 

s 

22 

4:27      10:44 
28.9         3.8 

17:17 
22.4 

28K)5 
6.7 

W 

22 

6:22 
28.6 

12:82 
4.8 

19H)7 
22.4 

2) 

S 

23 

4:39 
22.7 

10:52 
4.6 

17:23 
21.6 

28:15 
6.3 

M   23 

1 

5:32      11:47 
•23.0         4.6 

18:28 
21.8 

.    .    . 

Th 

23 

•  0:56 
5.9 

7:82 
28.6 

13:44 
5.2 

20:15 
22.8 

s 

24 

-    5:56 
21.8 

12:00 
5.4 

18:46 
21.1 

E 

Tu 

24 

0:10       6:51 
6.2       23.0 

12:59 
5.0 

19:87 
22.8 

F 

24 

2:11 
6.8 

8:89 
24.2 

14:57 
6.1 

21:14 
23.5 

M 

25 

0:28 
6.9 

7:17 
22.3 

13:20 
6.7 

20K)6 
22.0 

W 

25 

1:26       8:02 
6.2       ^24.0 

14:18 
4.8 

20:42 
23.4 

S 

25 

8.-23 
5.1 

9:37 

24.8 

16:04 
4.4 

22:05 
24.3 

P 

Tu 

26 

1:52 
6.6 

8:30 
23.9 

14:41 
4.8 

21K)8 
23.7 

Th 

26 

2:42        9:05 
5.4       25.0 

16:22 
4.0 

21:86 
24.6 

s 

26 

4:27 
4.1 

10-27 
26.4 

17.-00 
3.8 

22:80 
•25.0] 

E 

W 

27 

3:10 
6.2 

9:28 
25.6 

15:48 
3.3 

22.-00 
25.4 

F 

27 

3:47       9:67 
4.2       26.2 

16:22 
8.1 

22^24 
26.6 

8 
O 

M  27 

5:20 
3.2 

11:12 
25.6 

17:47 
3.5 

28:30 
25.5 

Th 

28 

4:12 
3.4 

10:18 
27.3 

16:43 
1.9 

22:44 
26.8 

S 

28 

4:43      10:63 
3.0       26,9 

17:14 
2.4 

28:06 
26.4 

Tu 

28 

6K)4 
2.8 

11:62 
25.8 

18:26 
3.8 

n 

F 

29 

5:03 
2.0 

11:04 
28.4 

17:30 
1.0 

23:26 
27.6 

o 

H 

29 

5:82      UaS 
2.2       27.2 

17:58 
2.3 

28:47 
26.7 

W 

29 

0.-06 
26.8 

6:43 
2.8 

12:32 
26.2 

19.-00, 
4.2 

S 

30 

5:48 
1.0 

11:47 
29.0 

18:14 
0.7 

•     '     • 

s 

M 
Tu 

30 
31 

6:18      12:06 
2.0       27.0 

0:25        6:56 
26.6         2.1 

18:37 
2.7 

12:47 
26.4 

19:14 
8.4 

Th 

30 

0:44 
28.7 

7:18 
8.1 

13.-06 

24.8 

19:29 
4.7 
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JULY.                                 1 

AUGUST. 

.^EITEMBER. 

[h  and 

a  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

B  1  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

^ 

LjL,yiif— 

Time  lind  Hetgli 
Low  W 

S    W.|Mo. 

E 

w.  ;mo. 

W. 

Mo. 

~7!T 

1-.20 
25.2 

8:10 
3.3 

13:40 
24.1 

20r20 

4.8 

i 
M     1 

2K» 
25.6 

8:46 
4.2 

14:17 
24.2 

20:44 
5.4 

Th 

1 

2:43 
2^.5 

9K)7 
4.7 

14:58 
24.4 

21:18 
4.6  , 

|S;  2 

1:53 
24.9 

8:45 
3.7 

14:15 
23.7 

20:50 

5.8 

Tu    2 

2:36 
25.4 

9:12 
4.3 

14:51 
24.0 

21:11 
5.5 

F 

' 

3:-26 
24.6 

9:45 
5.2 

15:46 
28.6 

22:05  i 
5.2  i 

A    S!   3 

1 

2:27 
24.6 

9K)6 
4.6 

14:48 
23.0 

21:18 
6.5 

iw'   3 

3:14 
24.4 

9:46 
5.0 

15:32 
23.4 

•21:49 
5.5 

c 

S      3 

4:18 
23.2 

10:85 
6.1 

16:42 
22.8 

28K)6 
6.9  1 

;mI   4 

SKA 
24.0 

9-.50 
5.2 

15:27 
22.5 

21:50 
6,8 

CTh    4 

3:59 
28.9 

10:25 
5.6 

16:20 
22.6 

22:37 

5.8 

N 

si    4 

6:24 
2L8 

11:87 
7.0 

17:66 
21.2 

.    .    .  ' 

E  Tu    5 

3:48 
23.5 

10:30 
5.7 

16:14 
22.0 

22:31 
6.9 

1  F     5 

1 

4:62 

22.8 

11:14 
6.2 

17:20 
21.6 

23:85 
6.3 

M,   5 

0:20 
6.6 

6:45 
21.0 

12:67 
7.6 

19:18  1 
21.3 

' 

,WI    6 

4:38 
22.7 

11:15 
6.1 

17H)9 
21.2 

23:22 
7.1 

,  S  1    6 

1 

6.-00 
21.8 

12:16 
6.8 

18:35 
21.0 

•    •     • 

Tu    6 

1:49 
6.2 

•2L8 

14:24 
6.8 

20:37 
23.0 

Th    7 

5:39 
21.9 

12H)7 
6.5 

18:16 
20.8 

S>    7 

0:49 
6.7 

7:16 
21.5 

13:81 
6.5 

19:50 
2L5 

W     7 

1 

3K)6 
4.8 

9:15 
28.4 

16:88 
4.9 

21:40 
•25.2 

F     8 

0:24 
7.2 

6:45 
21.5 

13:07 
6.7 

19:23 
21.1 

N  M     8 

2:12 
6.3 

8:30 
22.1 

14:50 
6.4 

21  KM 
23.1 

Th'   8 

4:12 
2.6 

10:10 
25.4 

16:37 
2.7 

22:31 
27.2 

S      9 

^       1 

1:36 
7.0 

7:55 
21.9 

14:18 
6.3 

20:32 
22.0 

iTu!   9 

3:29 

4.8 

9:35 
•23.8 

16KX) 
4.8 

•22K)0 
•25.1 

P 

• 

f'    9 

5K)6 
0.7 

10:60 
27.1 

17:80 
0.9 

23:20 
28.9 

S    10 

2:50 
6.1 

9K)3 
22.9 

15:24 
5.6 

21:30 
23.6 

WjlO 

4:34 

2.8 

10:28 
•25.4 

10:58 
3.0 

'22:51 
26.9 

£ 

S    10 

5:56 
— LO 

11:42 
28.3 

18:16 
—0.8 

iMlll 

3-.59 
4.6 

9:57 
24.2 

16:25 
4.4 

22:22 
26.2 

•  Th  11 

5:28 
1.0 

11:17 
26.8 

17:50 
1.4 

23:39 
28.4 

Sll 

0:02 
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6:42 
— L5 

12:26 

28.8 
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—0.8 

N  Tu  12 
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4:56 
3.0 

10:48 
25.9 

17:20 
3.0 

23:10 
26.7 

P  1  F  '  12 

6:18 
-0.3 

12.-02 
27.9 

18:36 
0.4 

M   12 

j 

0:46 
30.4 

7:26 
—1.4 

13:07 
28.7 

19:42 
-0.6 

!•  W   13 

1       ' 

5:47 
1.4 

11:35 
26.8 

18:07 
2.0 

23:55 
27.9 

S'13 

0:24 
29.4 

7:03 

—1.0 

12:47 
28.2 

19:20 
0.0 

Tu'l3 

1:30 
30.0 

8:08 
-0.5 

13:49 
27.8 

20:26! 
0.6 

1      Th  14 

6:37 
0.4 

12:20 
27.4 

18:53 
1.4 

E 

S    14 
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29.8 

7:50 
—1.1 

13:30 
28.0 

20.-06 
0.2 

W  14 

2:12 
28.6 
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1.0 

14:82 
26.4 

21:10 
2.0 

P  ,  F  '  15 

0:40 
28.3 

7:24 
-0.1 

13:05 
'27.6 

19:39 
1.3 

M'l5 

1 

1:52 
29.6 

8:33 
—0.5 

14:14 
27.4 

20:48 
1.0 

Th!l5 

1 

2:56 
26.8 

9:40 
2.9 

16:17 
24.6 

22K)0 
3.6 

'     ,  S  '  16 

1:25 
28.8 

8:10 
-0.2 

13:50 
27.2 

20:24 
1,6 

Tu  16 

2:35 

28.6 

9:18 
0.8 

14:59 
26.1 

21:34 
2.2 

D 

F    16 

3:47 
24.6 

10:80 

4.8 

16:10 
22.7 

22:68 
6.0 

S'l7 

2:10 
28.6 

8:55 
0.2 

14:35 
26.5 

21:09 
2,0 

!w'l7 
1      , 

3:24 
27.0 

10:07 
2.3 

15:47 
•24.6 

22:23 
3.5 

s 

S    17 

4:48 
22.6 

11:30 
6.4 

17:17 
21.0 

28:58 
6.1, 

E   M'18 

1     '       ' 

2:56 
27.9 

9.42 
1.2 

15:24 
25.4 

21:57 
3.0 

3)  Th  18 

4:17 
25.2 

10:69 
3.9 

16:44 
2*2.8 

23:19 

4.8 

S    18 

6.-02 
21.1 

12:40 
7.2 

18:35 
•20.2 

1 

D  Tu  19 

8:48 
26.6 

10:32 
2.2 

16:17 
24.0 

22:49 
4.0 

F    19 

5:20 
23.4 

12:00 
6.4 

17:54 
2L4 

M;19 

1 

1:10 
6.6 

7:22 
20.7 

13:56 
7.2 

19:52 
20.7 

!       W  20 

4:45 
25.1 

1126 
3.5 

17:18 

22.8 

23:47 
4.9 

1  S    20 

0:25 

5.8 

6:32 
22.0 

13:10 
6.4 

19:10 
20.8 

Tu20 

1 

2:22 
5.9 

8:36 
21.8 

15:00 
6.2 

20:56 
21.9 

:Th  21 

5:60 
23.8 

12:27 
4.6 

18:28 
21.9 

S  i  S    21 

1:37 
6.0 

7:48 
21.7 

14:22 
6.3 

20:23 
2L4 

W,21 

1 

3:25 
4.7 

9^29 
22.3 

15:58 
5.0 

21:45 
28.2 

'     ;  F    22 

0:51 
5.6 

I'JOO 

'22.  S 

13:36 
5.4 

19:42 
2L9 

j  M  '  22 

2:47 
5.4 

8:58 
•22.2 

15:28 
6.4 

21:23 
22.4 

Th  22 

4:18 
3.4 

10:12 
23.4 

16:44 
3.7 

22:27 
24.4 

i       S    23 

1     1 

2:03 
5.5 

8:10 
22.8 

14:45 
5.3 

20:47 
22.2 

'  Tu'  23 

3:62 
4.3 

9:52 
■23.0 

16:25 
4.3 

22:11 
•23.5 

A 

fI23 

5:02 
2.4 

10:60 
24.1 

17:23 
2.8 

23.-02 
26.5 

S    g  1  24 

3:12 

4.8 

9:17 
23.2 

15:50 
4.5 

21:40 
23.1 

'  W  24 

4:45 

3.1 

10:38 
23.9 

17:12 
3.3 

22:54 
24.5 

5 

S    24 

6:42 
1.7 

11:22 
26.0 
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2.4 

28:87 
26.1 
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4:13 
3.7 
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23.9 
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24.0 
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11:15 
24.3 
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25.7 
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2.7 

10:66 
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28:13 
24.6 
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XkiY 

OCTOBER, 

- 

NOVEMBER. 

— 

DECEMBER. 

1 

yf- 

T\m^  and  tlelght  of  Hii^Ti  HDd; 
Urn'  Wiituf, 

Ddyof-* 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

1 
Time  and  Height  of  High  and 
LowWater. 

W. 

Uo. 

W.  Ma. 

W. 

Mo. 

'  s 

1 

3:00 
24.7 

9:17 
5.4 

15:19 
24.0 

21:47 
6.0 

Tu;T 

4:«, 

21.8 

11 KX) 
7.4 

17:10 
22.0 

23:64 

6.8 

Th 

1 

6:87 
21.5 

12K)0 
6.7 

18:08 
22.7 

1 

N  .  S  1    2 
Ci      1 

3:53 
23.2 

10:07 
6.4 

16:17 
22.8 

22:50 
5.8 

jWi    2 

6:02 
20.9 

12:20 
7.6 

1832 
22.0 

E 

F 

2 

0:48 

6:65 
21.8 

13:12 
6.2 

19:21  1 
23.3 

m'    3 

6:00 
21.9 

11:14 
7.4 

17:28 
21.5 

Th'    3 

1:11 
5.4 

7:28 
21.6 

13:42 
6.6 

19:60 
28.3 

P 

S 

3 

1:56 
4.4 

8:06 
22.6 

14:26 
5.0 

90:28  I 
24.5  • 

Tu 

4 

0:a5 
6.4 

6:22 
20.8 

12:36 

7.8 

18:65 
21.5 

E 

F      4 

2:22 
4.2 

8:33 
23.0 

14:62 
4.7 

20:54 
26.2 

§ 

4 

8:00 
8.2 

9:07 
24.0 

15:27 
3.6 

21:27  ! 
25.8 

|W 

5 

1:80 
6.0 

7:45 
21.5 

14:04 
6.8 

20:12 
23.0 

P 

S  1    5 

3:24 
2.6 

9:28 
25.0 

16:50 
2.8 

21:49 
26.9 

M 

6 

8:69 
2.2 

9:55 
25.8 

16.-24 
2.1 

22:17 
26.8  ' 

Th 

6 

2:46 
4.4 

8:57 
23.3 

16:16 

4.8 

21:18 
25.4 

»      6 

4:20 
1.0 

10:16 
26.6 

16:48 
1.2 

22:36 
28.0 

Tu 

6 

4:52 
1.3 

10:42 
26.8 

17:14 
1.0 

23.-02  1 
27.3  ' 

F 

7 

3:80 
2.4 

9:50 
25.4 

16:14 
2.6 

22:10 
27.4 

•  Mj    7 

5:10 
0.0 

11:00 
•27.6 

17:82 
0.1 

23:20 

28.8 

• 

W 

7 

5:40 
0.7 

11:26 
26.9 

18:02 
0.5 

23:45  1 
27.5 

Ei« 

8 

4:44 
0.6 

10:38 
27.1 

17:06 
O.H 

22:57 
28.9 

Tu    8 

6:56 
—0.3 

11:42 
28.2 

18:15 
—0.8 

.     .     . 

S 

Th 

8 

6:26 
0.9 

12KJ6 

27.1 

18:46 
0.6 

1 

;   ;   ;  1 

•i» 

9 

5:32 
-4).  8 

11:21 
28.3 

17:52 
—0.5 

28:42 

29.8 

Wl    9 

0:02 
29.0 

6:41 
—0.1 

12:22 
28.0 

19:00 
0.0 

F 

9 

0:27 
27.0 

7:07 

1.5 

12:46 
26.8 

19:28 
1.2 

IM 

10 

6:17 
—1.3 

12:01 
29.9 

18:36 
—0.9 

Th  10 

0:46 
28.3 

7:26 
0.5 

13:02 
27.4 

19:44 
1.0 

S    10 

1:07 
26.2 

7:49 
2,7 

18:28 
26.2 

20:11  ' 
2.2 

Itu!ii 

1        1 

0:24 
30.0 

7:02 
-1.0 

12:44 
28.0 

19:19 
—0.4 

s 

F    11 

1:26 
27.0 

8:07 
2.4 

13:42 
26.2 

20:28 
2.8 

S    11 

1:47 
26.0 

8.-27 
4.1 

14.-00 
26.2 

20:53  1 
3.4 

1 W   12 

1 

1K)5 
29.4 

7:45 
0.1 

13:24 
27.7 

20:02 
0.6 

s 

12 

2:08 
25.4 

8:50 
4.1 

14:22 
24.8 

21:18 
3.7 

M   12 

2:26 
23.8 

9:06 
5.6 

14:40 
24.0 

21:33 

4.8 

Th  13 

1:48 
28.0 

8:28 
1.8 

14:06 
26.4 

20:48 
2.1 

1 

13 

2:50 
23.7 

9:34 

6.8 

16:06 
23.2 

22:02 
6.1 

Tu  13 

3:06 
22.4 

9:45 

6.8 

15:22 
23.0 

22:18  1 
5.8  , 

s    F 

14 

2:80 
26.1 

9:14 
3.6 

14:60 
24.6 

21:35 
3.8 

i^^ 

14 

3:38 
21.9 

10:24 
7.2 

15:58 
21.8 

22:6P 
6.2 

D 

W   14 

3:60 
21.2 

10:27 

7.8 

16:12 
21.9 

23:05  ' 

6.6  1 

's 

1 

15 

3:17 
24.0 

10:03 
5.6 

15:36 
22.6 

22:29 
6.2 

D  Tu|  15 

4:38 
20.3 

11:20 

8.2 

17:02 
20.5 

28:56 
6.9 

A 

£ 

Th  15 

4:46 
20.2 

11:15 
8.4 

17:10 
21.0 

23:58 

i 

16 

4:14 
22.0 

IIKW 
7.0 

16:88 
21.1 

23:29 
6.3 

|W   16 

5:52 
19.5 

12:22 

8.5 

18:17 
20. 0 

F    16 

6:52 
19.6 

12:14 
8.6 

18:18 
20.5 

M 

17 

5:26 
20.2 

12:06 
7.9 

17:64 
20.0 

A  Th!l7 

1:00 
6.9 

7:06 
19.3 

13:80 
8.1 

19:25 
20.7 

S    17 

0:68 
7.2 

7:00 
19.8 

13:19 

8.2 

19:26 
21.0  1 

Tu 

18 

0:38 
6.7 

6:46 
19.8 

13:18 
8.0 

19:10 
20.2 

E  1  F  1 18 

2:00 
6.4 

8:08 
20.6 

14:28 
7.1 

20:25 
21.9 

S    18 

2:00 
7.0 

8:04 
20.6 

14:28 
7.2 

20:'27 
22.0 

1 

19 

1:46 
6.4 

8:00 
20.4 

14:24 
7.2 

20:18 
21.4 

1  S  Il9 

2:56 
5.5 

8:5d 
21.9 

15:20 
5.8 

21:16 
23.2 

M   19 

2:57 
6.2 

9:00 
22.0 

15:21 

5.8 

21:22  ! 
23.2 

ATh 

20 

2:49 
5.4 

8:57 
21.8 

15:20 
5.9 

21:10 

22.8 

!S    20 

3:46 
4.5 

9:42 
23.1 

16:07 
4.6 

21:59 
24.5 

Tu  20 

3:52 
5.0 

9:47 
23.4 

16:14 
4.4 

22:09 
24.4  1 

F|21 

3:42 
4.2 

9:40 

22.8 

16:07 
4.6 

21:64 
24.1 

M:21 

4:80 
3.6 

10:20 
24.4 

16:49 
8.4 

22:35 
25.5 

W   21 

4:88 
4.0 

10:30 
25.0 

17:02 
3.0 

22:52 
25.8 

E,SI22 

4:28 
3.1 

10:18 
24.0 

16:48 
3.4 

22:30 
25.3 

Tu  22 

1       1 

5:10 
3.0 

10:56 
25.6 

17:28 
2.6 

23:16 
26.4 

OiTh  22 

6:24 
3.1 

11:10 
26.8 

17:48 
1.9 

28:34 
26.7  , 

Is    23 

1 

5:07 
2.4 

10:52 
25.0 

17:25 
.2.7 

23:07 
26.0 

O  W  i  23 

5:47 
2.6 

11:31 
26.4 

18:06 
2.2 

28:52 
27.0 

N    F  '  23 

6:06 
2.6 

11:50 
27.4 

18:31 
1.3 

O  1  M  1  24 

1       1 

5:42 
2.1 

11:24 
25.9 

17:58 
2.4 

23:40 
26.8 

'Th'24 

1       1 

6:22 

2.8 

12:07 
27.1 

18:44 
2.1 

S  '  24 

0:14 
27.1 

6:47 
2.4 

12:32 
28.0 

19:12  ' 
1.1 

Tu2o 

6:16 
2.3 

11:55 
26.5 

18:30 
2.4 

N    F  ^  25 

0:28 
27.0 

6:59 
8.1 

12:44 
27.4 

19:23 
2.2 

1  S    25 

0:56 
27.1 

7:26 
2.6 

13:14 
28.1 

19:57 
1.2 

i  W '  26 

1 

0:13 
27. 1 

6:46 

2.8 

12:26 
26.8 

19:00 

2.8 

1  '"^  1  -6 

1:07 
26.7 

7:34 
3.7 

13:24 
27.2 

20:(M 
2.6 

^I   26 

1:39 
26.7 

8:09 
3.0 

13:57 
27.9 

20:43 
l.> 

Th,27 

0:46 
27.0 

7:15 
3.5 

13:00 
26.4 

19:32 
3.1 

1  S    27 

1:48 
26.0 

8:14 
4.4 

14:06 
26.6 

20:48 
3.2 

P|Tu  27 

2:22 
25.9 

8:52 
3.7 

14:42 
27.0 

21:30 
2.4 

f|28 

1 

1:22 
26.6 

7:44 
4.1 

13:36 
26.4 

20:07 
3.5 

^I  1  28 

2:32 
25.0 

8:56 
5.2 

14:52 
25.8 

21:88 
4.0 

W  28 

3:09 
24.8 

9:40 
4.2 

16:32 
25.9 

22:20  1 
3.2  1 

N    S  '  29 

2:00 
25.8 

8:19 

4.8 

14:16 
25.7 

20:50 
4.1 

1  Tu  29 

1 

3:22 
23.7 

9:48 

e.o 

15:46 
24.2 

22:35 
4.6 

E|Th29 

4K)2 
23.6 

10:83 
5.1 

16:32 
24.6 

28:17 
4.0 

S  |30 

1 

2:44 
24.7 

9:01 
5.7 

15:02 
24.6 

21:42 

4.8 

r  w  30 

4:23 
22.4 

10:48 
6.6 

16:62 
23.2 

23:38 
5.0 

'F    30 

6.-07 
22.4 

11:34 

5.8 

17:39 
23.4 

C 

^l 

31 

3:35 
23.2 

9:53 
6.6 

16K)0 
23.4 

22:42 
5.6 

1 

1 

S  '31 
1 

0:20 
4.7 

6:22 
21.7 

12:43 
6.0 

18:52 
22.9 

The  tides  are  placed  In  the  order  of  occurrence,  ^vlth  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dav: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  scnmdinars  on  the  Admiralty  Charts  for  this  region,  and  which  is  13.8  feet 
below  mean  sea  level.  To  finl  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (— ) 
sign  is  before  the  height,  In  which  case  subtract  it. 

The  time  used  is  Gre.Miwich  Mean  Civil;  0»»  is  midnight,  12»>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.m.),  all 
greater  are  in  the  aftemo  »u  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  y.  Iflt  quar.;  C.  ^^11  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH, 

1 

c  Day  of— 

i 

iS;W.  Mo. 

Time  and  Height  of  High  and 
LowWat«r. 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Diivof— 

Tlmtiand  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

!f    1 

3:62 
1.8 

10.-07     1650 
9.6         1.7 

22:34 

9.8 

o 

M 

1 

6:-26 
0.9 

11:88 
10.9 

17:52 
0.3 

P 

Tu 



1 

5:09 
0.9 

11:20 
11.0 

17:36 
0.2 

23:52 
10.9 

N    S  j    2 

4:46 
1.3 

11:02      17:16 
10.2         1.1 

28:28 
10.8 

p 

Tu 

2 

0:07 
10.8 

6:17 
0.4 

12:80 

n.5 

18:42 
—0.3 

o 

W 

2 

6:00 
0.2 

12:11 

1L7 

18:25 
-0.4 

o'  s 

3 

5:40 
0.9 

11:54'     18:06 
10.8         0.5 

W 

3 

0:56 
U.3 

7:03 
0.0 

13:16 
12.0 

19:28 
—0.7 

E 

Th 

3 

0:40 
11.4 

6:47 
-0.2 

13:00 
12.2 

19:10 
—0.8 

P   M 

4 

0:20 
10.9 

6:82      12:46 
0.4       11.3 

18:57 
-0.1 

E 

Th 

4 

1:42 
11.5 

7:49 
-0.2 

14  KX) 
12.1 

20:15 
—0.8 

'  F 

4 

lr25 
U.7 

7:80 
—0.4 

13:42 
12.3 

19:56! 
-0.9 

Tu    5 

1:10 
11.2 

7:18      18:31 
0.2       11.6 

19:44 
—0.4 

F 

5 

2:27 
11.5 

8:38 
-0.2 

14:46 
12.1 

21:00 
-0.7 

S 

5 

2:07 

n.7 

8:18 
—0.4 

14:25 
12.3 

20:37 
-0.7 

W     6 

1:67 
11.3 

8:05      14:17 
0. 1       11. 8 

20:31 
-0.5 

s 

6 

8:12 
11.3 

9:19 
0.0 

15:80 
11.8 

21:45 
—0.3 

^ 

6 

2:60 
11.6 

8:66 
-0.2 

15:09 
11.9 

21:22 
-0.3 

1      ThI    7 

2:44 
11.3 

8:51      15:04 
0.1       11.7 

21:19 
-0.4 

§ 

7 

3:57 

n.o 

10:07 
0.4 

16:18 
11.3 

22:84 
0.2 

!m 

7 

8:88 
11.1 

9:41 
0.8 

15:54 
11.3 

22:08 
0  3 

E    F      8 

1     , 

3:31 
11. 1 

9:40      16:54 
0.4       11.6 

22:08 
-0.1 

d   M 

8 

4:45 
10.6 

10:55 
0.9 

17:18 
10.7 

28:24 
0.8 

|Tu 

8 

4:18 
10.6 

10:80 
0.8 

16:40 
10  6 

22:64 
LO 

(C,S 

9 

4:20 
10.7 

10:30      16:48 
0.7       11.1 

28:00 
0.3 

JTu 

9 

6:86 
10.0 

11:48 
1.5 

18:02 
10.0 

c 

W 

9 

6:05 
10.0 

11:19 
1.4 

17:81 
9.9 

23:46 
L7 

,       S    10 

5:12 
10.3 

11:24      17:37 
1.2       10.6 

23:56 
0.8 

;w 

10 

0:20 
1.5 

6:32 
9.5 

12:46 
1.9 

19m 
9.4 

s 

Th 

10 

6:57 
9.6 

12:13 
2.0 

18:28 
9.2 

M   11 

6:08 
9.9 

12:22      18:34 
1.6       10.2 

s,Th 

11 

1:20 
2.0 

7:35 
9.2 

18:52 
2.2 

20:07 
9.2 

F 

11 

0:43 
2.3 

6:58 
9.0 

13:17 
2.4 

19:32 

8.7 

Tu  12 

1 

0:65 
1.3 

7:08     13:21 
9.6        1.8 

19:35 
9.8 

i^ 

12 

2:22 
2.2 

8:39 
9.1 

14:57 
2.2 

21:13 
9.0 

s 

12 

1:46 
2.7 

8:02 

8.8 

1454 
2.6 

20:40 

8.5 

IW   13 

1:66 
1.6 

8:11      14:25 
9.5        1.9 

20:40 
9.6 

1' 

13 

856 
2.3 

9:41 
9.3 

16:00 
2.0 

22:15 
9.2 

S 

13 

2:68 
2.7 

9:08 
8.9 

1559 
2.4 

21:45 

8.7 

:    Th;  14 

2:67 
1.8 

9:18     16:27 
9.5         1.8 

21:42 
9.6 

S 

14 

4:25 
2.0 

10:37 
9.6 

16:53 
1.7 

23:09 
9.5 

A 

M 

14 

8:64 
2.4 

10:05 
9.3 

16:24 
2.1 

22:40 
9.1 

S    F    15 

f 

3:67 
1.7 

10:12      16:26 
9.7        1.6 

22:40 
9.8 

M   15 
1 

6:16 
1.7 

11:25 
10.1 

17:40 
1.3 

23:56 

9.8 

Tu 

15 

4:46 
2.0 

10:55 
9.8 

17:10 
1.6 

28:26 
9.5 

'     ^  8  '  16 

1 

4:61 
1.5 

11:02      17:17 
10.0        1.2 

28:31 
10.0 

A  Tu 

16 

6:58 
L4 

12:08 
10.6 

18:20 
1.0 

W 

16 

5:27 
L6 

11:40 
10.2 

17:60 
1.2 

:  :  : 

•    S|17 

6:41 
1.3 

11:62      18:08 
10. 4         0. 9 

W 

17 

0:83 
10.0 

6:36 
1.1 

12:47 
10  8 

18:59 
0  7 

f 

Th 

17 

0:02 
9.9 

6:06 
1.2 

12:18 
10.6 

18:30 
0.8 

1     ,M    18 

0:19 
10.2 

6:24      12:34 
1.1       10.7 

18:46 
0.7 

JTh 

18 

1:08 
10.2 

7:10 
0.9 

13:32 
10.9 

19:38 
0.5 

F 

18 

0:87 
10.2 

6:41 
0.9 

12:54 
10  9 

19:05 
0  5 

A  tJi9 

1:69 
10.3 

7:02      13:12 
1.0       10.8 

19:24 
0.6 

E 

F 

19 

1:41 
10.4 

7:45 
0.8 

13:58 
11.0 

20:08 
0  4 

s 

19 

1:12 
105 

7:16 
0  7 

13:80 
11.0 

19:40 
0.3 

w;2o 

1:86 
10.3 

7:37      13:60 
1.0       10.9 

20:00 
0.6 

S 

20 

2:15 
10.4 

8:19 
0.9 

14:82 
10.9 

20:44 

0.5 

» 

20 

1:46 
10.7 

7:51 
0.6 

14KH 

n.i 

20:15 
0.3 

iTh  21 

1     1      1 

2:10 
10.2 

8:12      14:25 
1.1       10.8 

20:86 
0.7 

s 

., 

2:52 
10.4 

8:64 
0.9 

15:09 
10.7 

2150 
0  7 

|m 

21 

252 
10.7 

8:30 
06 

14:42 
10.9 

20:54 
0.4 

1       F    22 

2:46 
10.1 

8:47      15:02 
1.2       10.6 

21:13 
0.8 

M 

22 

8:30 
10.3 

9:35 
1.1 

16:48 
10.4 

22K)0 
0  9 

;tu 

22 

8:02 
10.6 

9:10 
0  7 

16:22 
10.7 

21:36 
0  7 

£ 

S    23 

8:20 
10.0 

9:24      15:38 
1.3       10.4 

21:60 
1.0 

Tu 

23 

4:07 
10.1 

10:18 
1.4 

16:38 
10.0 

22:45 
1.3 

w 

23 

8:54 
10.4 

9:55 
LO 

16:08 
10  3 

2250 
1.1 

S    24 

8:69 
9.8 

10:04      16:18 
1.6       10.0 

22:82 
1.3 

D 

W 

24 

4:56 

9.8 

11:05 
1.7 

17:22 
9.6 

23:87 
L7 

N 

Th 

24 

4:81 
10.1 

10:45 
L4 

16:58 
9.9 

23:14 
1.6 

3)   m!25 

1 

4:40 
9.7 

10:50      17:04 
1.9        9.7 

23:19 
1.6 

Th 

25 

5:54 
9.4 

12:07 
2.1 

18:22 
9.3 

F 

25 

5:30 
9.7 

11:45 

1.8 

18:00 
9.4 

Til  26 

5:27 
9.4 

11:89      17:62 
2.1        9.4 

.    .    . 

NjF 

26 

0:40 
2.1 

7:00 
9.1 

18:17 
2.3 

19:32 
9.0 

S 

26 

0:17 
2.0 

6:35 
9.3 

12:54 
2.1 

19:11 
9.1 

|W   27 

0:10 
2.0 

6:24      12:86 
9.2         2.3 

18:50 
9.1 

S 

27 

1:50 
2.3 

8:11 
9.1 

14:31 
2.2 

20:45 
9.1 

s 

27 

1:28 
2.8 

7:47 
9.8 

14:10 
2.0 

20:27 
9.2 

Thi28 

1    !     1 

1:11 
2.2 

7:29     13:44 
9.0         2.4 

20X)0 
9.0 

,« 

28 

3:02 
2.1 

9:22 
9.6 

15:40 
1.7 

21:56 
9.6 

M 

28 

2:41 
2.1 

9:00 
9.7 

16.50 
1.5 

21:87 
9.7 

N    F    29 

2:18 
2.3 

8:87      14:68 
9.1         2.2 

21  K» 
9.2 

M 

29 

4:10 
1.6 

10:26 
10.2 

16:44 
1.0 

22:58 
10  2 

p 

Tu 

29 

8:48 
L5 

10:04 
10.4 

16:22 
0  8 

22:39 
10  3 

S 

30 

3:25 
2.0 

9:48     16:00 
9.6         1.8 

22:15 
9.6 

E    W 

30 

4:49 
0.8 

11:00 

n.i 

17:16 
0.1 

23:81 
10.9 

9 

31 

4:26 
1.5 

10:44      17:00 
10.2         1.1 

28:14 
10.3 

O  Th 

31 

5:40 
0.2 

11:60 
11.8 

18:04 
-0.4 

Thctld 
a  tiumparifl 
from  Mean 
below  mea 
sign  ifl  befo 

les  are  placed  In  the  order  of  occmrence,  wl 
on  of  consecutive  heights  will  Indicate  whe 
Low  Water  Springs,  which  is  the  datum  o 
n  sea  level.    To  find  the  depth  of  water,  add 
re  the  height.  In  which  case  subtract  it. 

th  their  times  on  the  first  line  and  heights  c 

ther  it  is  high  or  low  water.    The  heights,  in 

soundings  on  the  Admiralty  Charts  for  th 

the  tabular  height  to  the  soundings  given  o 

>n  the  second  line  of  each  day; 

feet  and  tenths,  are  reckoned 

is  region,  and  which  is  6.7  feel 

Q  the  chart,  unless  a  minus  ( - ) 

The  til 
greater  arc 

ae  used  Is  Greenwich  Mean  Civil;  0>»  is  mldr 
i  in  the  afternoon  (p.  m.)  and  when  dimln 

light.  V2^  is  noon;  all  hours  less  than  12  ai 
lished  by  12  give  the  time*  after  noon;  for  1 

re  in  the  forenoon  {&)  m 
nstance,  15:47  is  3:47  p.  m 

O.all 

#,ne>* 
equator;  A 

^moon;  }) 
,  P,  moon 

,  1st  quar.:  Q,  full  moon;  Ci  8d  q 
in  apogee  or  perigee. 

[uar.;  £,  moon  on  the  equator;  N,  S,  moon 

farthest  north  oi 

south  of  the 

300 
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OCTOBER. 

NOVEMBER.                          1 

DBCEMBER. 

1 

Day  of— 

Time  and  Height  of  High  iintl 
Low  Wa^ler,                 ' 

g 

Imyof" 

Ttmeand  HeLgtatof  Htghand 
Low  WaU*r 

1 

myof— 

Timeand  Height ftf  High  *nd 
Low  Water. 

W. 

Mo. 

%  1  w.  ;mo. 

I         1 

w. 

MO, 

1 

S 

1 

2:50 
19.3 

9:22 
3.1 

15:14 
19.0 

21:48 
3.3 

Tu 

1 

4:20 
17.6 

11KM5 
8.7 

16:56 
17.0 

28:37 
4.2 

Th 

5:06 
17.2 

11:56 
8.3 

17:48 
16.6 

.    .     . 

N 

8 

2 

8:40 
18.4 

10:16 
8.5 

16:12 
17.9 

22:47 
3.9 

W 

2 

5:81 
16.7 

12:12 
3.9 

18:12 
16.4 

.    .     . 

E 

F 

2 

0:27 
8.9 

6:26 
16.8 

13K)2 
3.4 

19:08 
16.6 

1 

M 

3 

4:40 
17.8 

11:17 
4.0 

17:18 
16.8 

23:53 
4.2 

Th    3 

0:47 
4.2 

6:60 
16.5 

13:25 
3.7 

19:32 
16.6 

P 

S 

3 

1:87 
8.7 

7:88 
17.0 

14:14 
3.0 

20:14  1 
17.0 

1 

Tu 

4 

5:56 
16.4 

12:27 
4.1 

18:36 
16.3 

£ 

Pj4 

2:08 
8.8 

8:05 
17.2 

14:40 
8.0 

20:41 
17.6 

8 

4 

2:49 
3.3 

8:48 
17.8 

15:25 
2.4 

21:15 
17.8 

1 

W 

5 

1:05 
4.8 

7:16 
16.4 

13:45 
3.9 

19:56 
16.7 

P 

S  1    5 

8:16 
2.9 

9:08 
18.3 

15:50 
1.9 

21:37 
18.6 

M 

5 

8:58 
2.4 

958 
18.5 

16:27 
L6 

1BK)7 
18.5 

1 

Th 

6 

2:26 
8.8 

8:30 
17.3 

15:07 
8.0 

21:04 
17.9 

8  i   6 

4:20 
1.8 

10:00 
19.3 

16:49 
0.9 

22:27 
19.4 

Tu 

6 

4:58 
1.7 

10:30 
18.9 

17^4 
LO 

22:52 

18.8 

F 

7 

8:40 
2.7 

9:80 
18.7 

16:12 
1.7 

22K)0 
19.0 

• 

M 

7 

5:16 
0.9 

10:48 
20.0 

17:40 
0.3 

23:10 
19.9 

• 

W 

7 

5:50 
LI 

11:12 
19.1 

18:14 
0.7 

23:30 
19.0 

p 

E 

S 

8 

4:44 
1.4 

10:20 
19.8 

17:10 
0.5 

22:46 
20.0 

Itu'   8 
1 

6:02 
0.5 

11:27 
20.4 

18:26 
0.1 

23:50 
20.1 

8 

Th    8 

6:87 
J.O 

11:50 
19.2 

18:58 
0.9 

:  :  : 

• 

§ 

9 

5:35 
0.5 

11K>7 
20.7 

18:00 
-0.3 

23:29 
20.7 

w 

« 

6:48 
0.6 

12:07 
20.8 

19:U 
0.4 

.    .    . 

F     9 

0:10 
19.0 

7a0 
L2 

12:27 
19.0 

19:40 
1.5 

M 

10 

6:21 
0.0 

11:47 
21.2 

18:45 
-0.4 

:  :  : 

Th 

10 

0:27 
20.0 

7«2 
0.8 

12:46 
20.0 

19:53 
1.0 

S    10 

0:45 
18.9 

8:00 
L8 

13:04 
18.8 

20:17 
2.2 

! 

Tu 

11 

0:09 
21.0 

7:05 
—0.1 

12r29 
21.2 

19.-28 
—0.2 

s 

F 

11 

1H)3 
-    19.6 

8:11 
1.6 

18:24 
19.6 

20:88 
1.8 

8 

11 

1:18 
18.7 

8:87 
2.5 

13:40 
18.4 

20:53 
8.1 

W 

12 

0:46 
20.8 

7:47 
0.8 

18:07 
20.8 

20:10 
0.5 

S 

12 

1:42 
19.0 

8:61 
2.4 

14K)2 

18.8 

21:11 
2.9 

M 

12 

1:58 
18.4 

9:10 
3.2 

14:19 
17.9 

21:27 

8.8 

1 

Th 

13 

1:26 
20.8 

8:28 
1.2 

13:47 
20.1 

20:51 
1.5 

8 

13 

2:22 
18.4 

952 
3.2 

14:47 
17.8 

21:52 
3.8 

Tu  13 

2:40 
17.9 

9:45 
3.7 

15:02 
17.3 

22:02 
4.4 

8 

F 

14 

2:05 
19.6 

9:10 
2.0 

14:28 
19.0 

21:30 
2.5 

JM   14 

8K)7 
17.4 

10:18 
4.0 

15:84 

16.8 

2258 
4.6 

D 

W  14 

8:25 
17.8 

10.'26 
4.1 

15:52 
16.6 

22:47 
4.7 

i 

S 

16 

2:48 
18.5 

9:52 
8.1 

15:14 
17.9 

22:17 
3.6 

^  Tu  15 

8:58 
16.4 

11:04 
4.5 

16:29 
16.8 

23:32 
6.0 

A 
E 

Th 

15 

4:17 
16.6 

11:13 
4.4 

16:46 
16.0 

23:34 
5.0 

}) 

8 

16 

3:87 
17.1 

10:40 
4.0 

16:07 
16.5 

23:12 
4.5 

W  16 

5:00 
15.6 

12K» 
4.8 

17:87 
15.1 

.    .    . 

F 

16 

5:16 
16.1 

12:02 
4.4 

17:50 
15.6 

:  :  :! 

M 

17 

4:86 

15.8 

11:39 
4.7 

17:12 
15.3 

.    .    . 

A 

Th'17 

1 

Or27 
5.3 

6:12 
15.1 

12:58 
4.9 

18:60 
15.0 

S 

17 

0:26 
4.9 

6:20 
16.0 

12:67 
4.4 

18:59  1 
15.7 

Tu 

18 

0:12 
5.1 

6:57 
14.9 

12:42 
5.1 

18:30 
14.6 

E 

F 

18 

1:30 
5.2 

7:22 
15.4 

14:03 
4.6 

19:57 
15.5 

8 

18 

1-22 
4.8 

7:30 
16.2 

18:57 
4.2 

20KJ2' 
16.2 

1 

W 

19 

122 
5.8 

7:05 
14.7 

13:58 
4.9 

19:48 
14.9 

S 

19 

2:83 

4.8 

8:28 
16.2 

15:02 
4.0 

20:52 
16.4 

M 

19 

2:24 
4.4 

8:28 
16.9 

14:59 
3.7 

20:57  i 
17.2 

Ia 
j 

Th 

20 

2:87 
4.9 

8:18 
16.3 

16H)9 
4.2 

20:50 

15.7 

8 

20 

3:30 
4.1 

9:12 
17.2 

15:56 
3.3 

21:38 
17.4 

Tu20 

8:26 
8.8 

9:20 
17.8 

15.59 
3.1 

21:46 
18.2  , 

i 

F 

21 

8:89 
4.1 

9:12 
16.3 

16.-04 
3.3 

21:39 
16.6 

M 

21 

4:21 
8.8 

9:57 
18.2 

16:46 
2.6 

22:18 
18.4 

W  21 

4:25 
8.1 

10:07 
18.7 

16:62 
2.6 

22:30  1 
19.0  1 

E 

S 

22 

4:80 
8.2 

9:55 
17.3 

16:60 
2.6 

22:17 
17.5 

Tu22 

6:07 
2.7 

10:37 
19.0 

17:27 
2.2 

22:56 
19.2 

0 

Th22 

1 

6:17 
2.4 

10:50 
19.6 

17:40 
2.0 

23:10 
19.8 

8 

23 

5:18 
2.5 

10:31 

18.2 

17:27 
2.2 

22:50 
18.3 

o 

w'23 

5:47 
2.3 

11:18 
19.7 

18:05 
2.0 

23:81 
19.9 

N 

F 

23 

6K)1 
L9 

11:32 
20.1 

18:24 
L8 

28:52 
20.4 

o 

M 

24 

5:47 
2.3 

11:06 
18.9 

18:05 
1.9 

23:22 
19.1 

JTh 

24 

6:22 
2.1 

11:50 
20.2 

18:42 
2.0 

S 

24 

6:46 
L6 

12:13 
20.5 

19K)7 
L7 

1 

Tu 

25 

6:19 
2.3 

11:37 
19.7 

18:36 
1.9 

28:54 
19.8 

N 

F 

25 

0:09 
20.4 

7:02 
2.0 

12:28 
20.5 

19:20 
2.1 

8 

25 

0:84 
20.8 

7:30 
L6 

12:66 
20.5 

19:62 
1.7 

1 

W 

26 

6:48 
2.3 

12:12 
20.2 

19:03 
2.2 

.    .    . 

S 

26 

0:48 
20.5 

7:38 
2.1 

13:09 
20.5 

20K)0 
2.3 

M 

26 

1:17 
20.8 

8:14 
1.5 

13:89 
20.4 

20:34 
L9 

Th 

27 

0:28 
20.2 

7:16 
2.4 

12:46 
20.5 

19:34 
2.8 

8 

27 

1:30 
20.4 

8:21 
2.3 

13:52 
20.0 

20:42 
2.6 

P 

Tu 

27 

2KK2 
20.5 

9:00 
L7 

14r27 
19.9 

21.-20 
2.2 

1 

F 

28 

1:04 
20.4 

7:50 
2.5 

13:24 
20.5 

20K» 
2.5 

M 

28 

2.15 
19.9 

9:07 
2.5 

14:40 
19.4 

21:27 
3.0 

W 

28 

2:51 
19.7 

9:46 
2.0 

15:17 
.19.0 

22:07 
2.6, 

IN 

8 

29 

1:46 
20.2 

8:28 
2.7 

14:06 
20.0 

20:60 
2.9 

Tu 

29 

3.-06 
19.1 

9:54 
2.8 

15:34 

18.4 

22:21 
3.4 

E 

Th 

29 

8:46 

18.8 

10:38 
2.4 

16:16 
18.0 

23K)4  ' 
8.1 

1 

8 

30 

2:80 
19.6 

9:12 
2.9 

14:55 
19.2 

21:36 
3.3 

c 

W 

30 

4:03 
18.0 

10:58 
3.1 

16:35 
17.4 

23:22 
3.8 

F 

30 

4:45 
17.9 

11:86 

2.8 

17:18 
17.1 

.    .    . 

1 

M 

31 

3:20 
18.7 

10:08 
3.3 

15:50 
18.1 

22:84 
3.9 

S 

31 

0.-02 
3.6 

5:62 
17.0 

1257 
8.2 

18:81 
16.4 

: 

Thetld 
acomparlB 
from  Mean 
below  mea 
sign  is  bef( 

The  ti: 
greater  arc 

equator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  ia  the  datum  o 
n  sea  level.    To  find  the  depth  of  water,  add 
>re  the  height,  in  which  case  subtract  it. 
me  used  Is  Greenwich  Mean  Civil;  0^  is  mi 
in  the  afternoon  (p.  m.)  and  when  diminis 
7  moon;  ^,  Ist  quar.:  Q.  full  moon:  (^,  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  0 
ther  it  is  high  or  low  water.    The  heights.  Ii 
f  soundings  on  the  Admiralty  Charts  for  th 
the  tabular  height  to  the  soundings  given  oi 

dnight,  12>>  is  noon:  all  hours  less  than  12  e 
hed  by  12  give  the  times  after  noon;  for  insi 
quar.;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day:  , 
1  feet  and  tenths,  are  reckoned 
s  region,  and  which  is  9.9  feet 
n  the  chart,  unless  a  minus  (— ) 

ire  in  the  forenoon  (a.  m.),  all 
ATice,  15:47  is  8:47  p.m. 
farthest  north  or  south  of  the 

PORTLAND  BREAKWATER,  ENGLAND,  1904. 


301 


1                             JANUARY. 

FEBRUARY. 

MARCH. 

':^ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day of— 
W,  Mo. 

Time  BQd  Height  uf  High  and 
Lfiw  Waters 

1 

Lay<»f- 

Time  ftuil  Ueiyht  nf  Hl|fh  And 
Low  Wflter. 

W. 

Mo. 

W. 

Mo. 

F 

1 

6:17 
5.6 

10:08 
1.6 

17:68 
6.4 

22:34 
LI 

o 

M 

1 

6:63 
7.4 

18:20 
0.6 

19:19 
7.0 

.    .    . 

P 

Tu 

1 

0:29 
L4 

6:33 
7.3 

13:56 
0.8 

19:00 
7.0 

X 

S 

2 

6:24 
6.4 

11:20 
LI 

18:49 
6.0 

28:86 
0.9 

p 

Tu 

2 

0:46 
0.9 

7:35 
7.9 

15:00 
0.1 

19:58 
7.4 

o 

W 

2 

2K» 
0.8 

7:16 
8.0 

14:37 
—0.2 

19:39  I 

7.6  ! 

o 

s 

3 

7:10 
7.2 

12:81 
0.8 

19:82 
6.8 

W 

3 

1:80 
0.5 

8:15 
8.1 

15:46 
0.0 

20:38 
7.6 

E 

Th 

3 

2:44 
0.6 

7:54 
8.2 

15:22 
-0.2 

20:16 
7.7 

"p 

M 

4 

0:31 
0.8 

7:49 
7.6 

13:40 
0.5 

20:14 
7.2 

E 

Th 

4 

2:06 
0.8 

8:68 
8.0 

16:00 
0.2 

21:16 
7.2 

F 

4 

2:30 
0.6 

8:31 
8.2 

15:56 
0.0 

20:52 
7.6 

Tu     6 

1:20 
0.8 

8:29 
7.8 

16:11 
0.5 

20:56 
7.0 

F 

5 

2:85 
LO 

9:80 
7.7 

16:20 
0.6 

21:51 
6.8 

S 

5 

2:20 
0.8 

9K)8 
7.8 

15:20 
0.4 

21:26 
7.1 

1 

Wi    6 

2H)2 
1.0 

9:09 
7.7 

17:02 
0.8 

21:34 
6.7 

S 

6 

8:06 
L2 

10:04 
7.1 

16:48 
LO 

22:25 
6.2 

s 

6 

2:41 
LI 

9:40 
7.2 

16K)4 
0.9 

21:66 
6.6 

Th     7 

2:40 
1.2 

9:46 
7.3 

17:64 
0.9 

22:11 
6.3 

§ 

7 

8:34 
L6 

10:37 
6.4 

17:30 
L3 

22:58 
5.7 

M 

7 

3:07 
1.5 

10:10 
6.4 

15:26 
L8 

22:26 
6.0 

|e 

F      8 

8:16 
1.6 

10:23 
6.8 

18:46 
1.4 

22:60 
5.7 

c 

M 

8 

4:80 
2.0 

11:10 
5.7 

18:22 
L7 

28:84 

5.1 

Tu 

8 

3:39 
L9 

10:40 
5.6 

16:57 
L8 

?2:58 
5.4 

(C 

S      9 

3:65 
2.0 

11:00 
6.2 

19:34 
1.7 

28:30 
5.3 

Tu 

9 

6:20 
2.4 

11:51 
5.0 

18:57 
2.1 

d 

W 

9 

4:16 
2.2 

11:15 
4.9 

16:84 
2.2 

23:35 
4.9 

» 

10 

4:40 
2.8 

11:42 
5.6 

20:24 
2.1 

W 

10 

0:18 
4.7 

7:18 
2.7 

12:41 
4.4 

19:40 
2.5 

3 

Th 

10 

5:00 
2.6 

11:67 
4.2 

17:20 
2.6 

•    •    • 

M 

11 

0:16 

4.8 

5.-29 
2.5 

12:81 
5.0 

21:23 
2.5 

8 

Th 

11 

1:20 
4.3 

8:20 
2.9 

14:03 
3.6 

20:30 
2.7 

F 

11 

0:25 
4.4 

6:30 
2.9 

13:00 
8.6 

18:16  ; 
2.9 

Tu;i2 

1:16 
4.6 

6:80 
2.7 

18:88 
4.5 

22:22 
2.6 

F 

12 

4:15 
4.4 

10:00 
2.6 

16:41 
4.2 

22:50 
2.6 

S 

12 

1:47 
4.2 

8:26 
2.7 

16:15 
8.8 

19:26 
8.0 

W   13 

3:32 
4.5 

7:81 
2.8 

16:46 
4.6 

23:25 
2.5 

8 

13 

5:10 
4.9 

11:10 
2.0 

17:87 

4.8 

23:59 
2.3 

9 

13 

4:51 
4.6 

10:15 
2.2 

17:17 
4.4 

22:60 
2.7 

Thil4 

4:40 
4.9 

8:89 
2.7 

17:04 
4.8 

8 

14 

5:62 
5.5 

12:80 
L6 

18r20 
5.3 

A 

M 

14 

5:82 
6.2 

11:40 
L7 

17:56 
5.1 

23:50 
2.3 

,  s 

F    15 

0:19 
2.3 

5:29 
5.4 

9:^9 
2.5 

17:51 
5.2 

M 

15 

1:10 
2.0 

6:31 
6.2 

13:50 
L8 

18:57 
5.8 

Tu 

15 

6K)9 
6.0 

12:10 
L8 

18:35 
5.7 

:  :  : 

S 

16 

1:13 
2.0 

6:10 
6.0 

11:00 
2.1 

18:38 
5.6 

A 

• 

Tu 

16 

2:06 
L8 

7:10 
6.7 

14:52 
L2 

19:29 
6.1 

W 

16 

0K)5 
L8 

6:47 
6.6 

11:48 
L2 

19:01 
6.2 

• 

S    17 

2K)2 
1.8 

6:64 
6.6 

12:00 
L6 

19:16 
5.9 

W 

17 

2:00 
L7 

7:40 
6.9 

14:04 
L2 

19:57 
6.3 

f 

Th 

17 

OKK 
L7 

7:20 
6.9 

12:14 
0.9 

19:85 
6.6 

1 

M 

18 

2:48 
1.8 

7:31 
6.7 

13:06 
L6 

19:49 

6.0 

Th  18 

1:34 
L6 

8:09 
6.9 

13:40 
LI 

20:25 
6.3 

F 

18 

0:20 
L4 

7:47 
7.1 

12:46 
0.7 

20:03 
6.8 

A 

Tu 

19 

8:85 
1.7 

8:01 
6.8 

L4 

20:20 
6.0 

£ 

F  19 

1:20 
L4 

8:35 
6.8 

13:60 
LO 

20:50 
6.2 

S 

19 

0:54 
L3 

8:15 
7.0 

13:16 
0.6 

20:30 
6.7 

1 

W   20 

8:10 
1.7 

8:80 
6.7 

14:66 
1.4 

20:46 

5.8 

S  |20 

1:41 
L3 

9K)1 
6.6 

14K)9 
0.9 

21:15 
6.0 

S 

20 

1:26 
L2 

8:43 
6.8 

13:48 
0.6 

20:58 
6.5 

' 

Th  21 

2:80 
1.7 

8:66 
6.5 

15:50 
L3 

21:11 
5.6 

»  |21 

2:15 
L8 

9:29 
6.3 

14:44 
0.9 

21:44 
5.8 

M 

21 

2:01 
L2 

9:11 
6.4 

14:20 
0.7 

21:26 
6.3 

F    22 

1:64 
1.7 

9:21 
6.2 

16:84 
1.2 

21:35 
5.5 

M   22 

2:52 
L4 

10:00 
5.9 

15:20 
LO 

22:18 
5.5 

Tu'  22 

2:36 
1.3 

9:43 
6.9 

14:57 
0.9 

22:00 
5.9 

£ 

S    23 

2:30 
1.6 

9:48 
5.9 

16:50 
L2 

22:06 
5.3 

Tu  23 

3:34 
L6 

10:36 
5.4 

16:04 
L2 

22:58 
5.2 

W 

23 

3:15 
L5 

10:18 
5.4 

15:87 
L3 

22:88 
6.5 

1 

S  |24 

8K» 
1.7 

10:20 
5.6 

15:45 
1.2 

22:40 
5.1 

D 

W  24 

4:24 
L8 

11:19 
5.0 

16:56 
L6 

23:48 
4.8 

N 

Th 

24 

4:01 
L7 

11:00 
4.8 

16:25 
L7 

28:25 
5.1 

D 

M   25 

8:66 
1.8 

10:59 
5.3 

16:84 
1.4 

28:24 
4.9 

Th  25 

5:24 
2.1 

12:15 
4.5 

18:00 
2.0 

F 

25 

4:59 
2.1 

11:63 
4.3 

17:28 
2.2 

Tu  26 

4:60 
2.0 

11:43 
4.9 

17:30 
L7 

N 

F   26 

0:65 
4.5 

635 
2.4 

13:36 
4.4 

19:10 
2.2 

S 

26 

0:26 
4.7 

6:11 
2.4 

13:12 
8.9 

18:48 
2.6 

i 

W'27 

0:20 
4.7 

6:55 
2.3 

12:45 
4.6 

19:35 
1.9 

S    27 

2:42 
4.6 

7:53 
2.4 

16:16 
4.5 

21:15 
2.2 

s 

27 

2:05 
4.6 

8:34 
2.5 

16:16 
4.3 

21:20 
2.6 

1 
1 

Th  28 

1:36 
4.6 

7:06 
2.4 

14:15 
4.3 

18:43 
1.9 

S    28 

4:63 
5.3 

10:50 
L9 

17:26 
5.3 

28:05 
1.9 

M 

28 

4:15 
5.2 

11:06 
L6 

17:13 
6.3 

23:20 
2.2 

1^ 

F    29 

8:50 
4.9 

8:21 
2.3 

16:31 
4.7 

20:54 
L8 

M   29 

5:46 
6.4 

12:50 
LO 

18:17 
6.3 

P 

Tu 

29 

5:28 
6.2 

12:48 
0.9 

17:57 
6.2 

:  :  : 

S  |30 

5:11 
5.6 

9:40 
L8 

17:40 
5.6 

22:10 
L5 

! 

E 

W 

30 

L5 

6:11 
7.1 

13:80 
0.2 

18:40 
7.0 

S  {31 

6:08 
6.6 

11:20 
L2 

18:34 
6.4 

28:30 
L2 

1 

o 

Th 

31 

1:46 
LO 

6:49 
7.7 

14K)9 
—0.1 

19:18 

7.5  j 

Thetid 
acomparifi 
from  Meai 
below  mea 
8ignisbef( 

The  til 

greater  an 

•.ne 

equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  is  the  datum  o 
n  sea  level.   To  find  the  depth  of  water,  add 
>re  the  height,  in  which  case  subtract  it. 
neused  is  Greenwich  Mean  Civil;  0>»  is  mi< 
3  in  the  afternoon  (p.  m.)  and  when  dimin 
w  moon;  }),  Ist  quar.;  O.  full  moon;  (C,  8d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  Is  high  or  low  water.   The  heights,  ii 
f  soundings  on  the  Admiralty  Charts  for  thi 
the  tabular  height  to  the  soundings  given  o 

Inight,  12>>  is  noon;  all  hours  less  than  12  e 
Ished  by  12  give  the  times  after  noon;  for  j 
quar.;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
Is  region,  and  which  is  3.4  feet 

ire  in  the  forenoon  (a.  m.),  all 
Instance,  15:47  is  3:47  p.m. 
farthest  north  or  south  of  the 
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CK'T< 

►HKR. 



NOVEMBER. 

DECEMBER.                            1 

^. 

Diiy  of— 

Time  tin 

1  Ht4fi:ht  irf  High  Kiid 

-'  Dnyof— 
^  ,  W.  Mo. 

Time  and  Hei^rhtof  High  and 
'            Low  Water. 

S 

Day  of— 

Time  and  Heisrht  of  High  and 
Low  Water. 

\\\  Mo. 

W. 

Mo. 

S 

1 

3:47 
10.3 

9:58 
1.1 

16:08 
10.1 

22:21 
1.3 

~^ 

1 

6:12 
9.7 

11:24 
1.8 

17:40 
9.7 

•    •    • 

"'Th 

1 

5:56 
9.7 

12:08 
L7 

18r24 
10.0 

N 

c 

» 

2 

4:32 
9.9 

10:46 
1.5 

17.-00 
9.7 

23:16 
1.7 

w 

2 

0:02 
L6 

6:17 
9.4 

12:30 
2.1 

18:48 
9.6 

E|  F 

2 

0:47 
1.8 

7:00 
9.6 

13:14 
L8 

19:30 
10.0 

M 

3 

5:30 
9.5 

11:44 
2.0 

18:00 
9.3 

Th 

3 

1:12 
1.7 

7:27 
9.3 

13:41 
2.1 

19:68 
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1.3 

8:08 
9.7 

14:21 
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Tu 

4 
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2.1 

6:36 
9.1 

12:52 
2.;j 
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9.2 

E 

F 

4 
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1.5 
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9.5 
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L8 

21:05 
10.1 

S 

4 

2:66 
1.1 

9:12 
9.9 

15:25 
L3 

21:38 
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7:50 
9.0 

14:05 
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from  Mean 
below  mea 
sign  is  bef  c 

les  are  placed  in  the  order  of  occurrence,  w 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  the  datum  o 
n  sea  level.    To  find  the  depth  of  water,  add 
>re  the  height,  inwhich  case  subtract  it. 

th  their  times  on  the  first  line  and  heights 
ther  it  is  high  or  low  water.    The  heights,  Ii 
f  soundings  on  the  Admiralty  Charts  for  th 
the  tabular  height  to  the  soundings  given  o 

on  the  second  line  of  each  day: 
I  feet  and  tenths  are  reckoned 
Is  region,  and  which  is  5.7  feel 
Q  the  chart,  unless  a  minus  (— ) 

! 

The  til 
greater  are 

ae  used  is  Greenwich  Mean  Civil;  0>>  is  mid 
in  the  afternoon  (p.  m. )  and  when  diminishc 

aight,  12i>  is  noon:  all  hours  less  than  12  a 
;d  oy  12  give  the  times  after  noon;  for  instac 

re  in  the  forenoon  (a.  m 
ice,  16:47  is  3:47  p.  m. 

.),all 

#,  neM 
equator;  A 

^moon;  J 
,  P,  moon 

.  Ist  quar.;  O.  full  moon;  (^,  3d  < 
in  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator:  N,  8,  moon 

farthest  north  or  south  of  the  j 
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1                            JANUARY. 

FEBRUARY. 

MARCH. 

1 

S 

Day of- 

t 

Time  and  Height  of  High  and 
Low  Water. 

B  Day  of— 

s  w.;mo. 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

1 
W. 

Mo. 

W.  JMo. 

F 

1 

2:42 
0.8 

9:03 
10.0 

15:09 
0.6 

21:30 
10.3 
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M     1 

4:10 
0.0 

10:80 
10.9 

16:85 
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22:55 
11.2 
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0.0       10.9 

16:17 
—0.3 

22:88 

n.2 

N    S 
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3:36 
0.4 

9:56 
10.5 

16:02 
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22:21 
10.7 
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11:19 
11.3 

17:25 
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23:25 

n.6 

C|S 
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13:39 
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13:16 
U.3 

19:20 
—0.6 
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0.7 
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15:42 
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21:53 
0.9 
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iS 
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9.0 
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9.3 
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9.6 
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9.9 
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9.8 
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18:11 
0.8 

.    .    . 

,  F    18 

1 

5:27      11:42 
0.6       10.1 

17:48 
0.5 

28:57 
10.1 

A  Tu  19 

5:60 
1.0 

12:06 
9.8 

18:06 
1.0 
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0.8 
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10.1         0.5 
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0.5 
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0.9 
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0.9 
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9.4 
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1.8 

14:59 
9.2 

21:07 
1.4 

I^ 

W  24 

3:40 
9.1 

9:52 
1.5 

16:10 
9.0 

22:24 
1.7 

N  Th  24 

8:17        9:30 
9.2         L5 

15:46 
9.0 

22K)0' 
L7 

})   MJ25 

3:22 
9.1 

9:32 
1.5 

15:47 
9.0 

21:58 
1.6 

Th 

25 

4:42 

8.8 

10:56 

1.8 

17:17 

8.8 

23:80 
L9 

1  F    25 

4:19      10:82 
8.8         L8 

16:M 
8.7 

23:08  1 
1.9 

.Tu 

26 

4:15 
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5:17 
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11:27 
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0:44 
1.8 

7:08 
9.0 

18:20 
L6 

19:45 
9.2 
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0:22        6:48 
L9         8.9 

12:69 
L7 
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9.1  1 

Th 

28 

0:02 
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6:25 
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12:37 
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19:00 
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1:54 
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8:18 
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14:27 
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20:49 
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28 

1:34       8:00 
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14:07 
L2 

20:30 

9.8 
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F    29 

1:11 
1.6 

7:34 
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13:44 
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20:07 
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2:67 
0.7 

9:18 
10.3 

15:25 
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2:88       9:00 
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15.-06 
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21:27 
10.5 
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2:17 
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8:38 
9.8 

14:46 
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21:09 
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E 

W  30 

3:33       9:53 
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15:59 
-0.2 

22:19 
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9:37 
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APRIL. 



MAY. 

JUNE. 

m 

Day of— 

Time  and  Heicht  of  High  and 
Low  water. 

Tiayof- 

Time  and  Height  of  High  and 
Low  water. 

632      11:50     17:62    .    .    . 
—0.8       11.1     —0.8    .    .    . 

a 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

W.  |Mo. 

a  w. 

Mo. 

W. 

Mo. 

1  ^ 

1 

5:08     11:27     17:80 
1.3      11.6     -0.8 

23:48 
11.6 

s 

1 

W 

1 

0:85 
10.8 

6:34 
0.6 

12:52 
10.0 

1 
18:54 
0.8 

1  ^ 

2 

5:52      12:10      18:14 
-0.8       11.6     —0.7 

M 

2 

0:10 
10.9 

6:18 
—0.1 

12:31 
10.8 

18:34 
0.0 

Th 

2 

1:11 
9.9 

7:18 
0.9 

18Ufi 
9.7 

19:33 

1.1 

1  § 

3 

0:30       6:35     12:52 
11.8     -0.6       11.2 

18:67 
-0.3 

s 

Tu 

3 

0:52 
10.6 

6:55 
0.2 

13:12 
10.3 

19:15 
0.5 

F 

3 

1:51 
9.4 

7:64 
1.3 

14:12 
9.2 

20:14 
1.6 

|M 

4 

1:14       7:18      13:36 
10.9         0.0       10.6 

19:40 
0.2 

W 

4 

1:34 
10.1 

7:87 
0.8 

18:55 
9.8 

19:69 
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S 

4 

2:82 
9.0 

8.-86 
1.7 

14:65 
8.9 

20:58 

1.9 
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20:25 
0.9 
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9.6 

8:21 
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14:40 
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6 
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8.6 

10:18 
2.2 

16:84 
8.4 

22:40 
2.2 

(C  Th    7 

1      1 

8:87       9:43      16:06 
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2.4 
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A 

s 

8 

4:56 
8.8 

11 KX) 
2.5 

17:27 
8.2 

28:32 
2.5 
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.    .    . 

M 

9 
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AJ   g     10 
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8.6 
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9.0 
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£ 

W  11 
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1:30 
2.1 
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20:18 
9.0 

S 

11 

2:27 
1.3 

8:47 
9.5 

14:51 
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9.8 

Tu  12 

1      1 
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9.3 

Th  12 

2:20 
1.7 

8:41 
9.3 

14:44 
1.4 
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9.5 

§ 
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8:15 
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10.0 

15:40 
0.7 
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10.2^ 
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21:46 
9.7 
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15:27 
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21:47 
9.9 
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13 
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0.4 

10:22 
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16:26 
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10.5' 
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22:22 
10.0 
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8:50 
0.7 
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10.1 

16:10 
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22:28 
10.3 
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Tu 

14 

4:48 
0.1 

11:07 
10.7 

17:11 
0.0 

23:*29 
10.7 
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1 

4:24      10:40     16:40 
0.7       10.1         0.6 

22:67 
10.2 

• 

Si  15 

4:80 
0.4 

10:47 
10.4 

16:60 
0.2 

23.07 
10.5 

W 

15 

6:34 
—0.1 

11:51 
10.7 

17:55 
-0.1 

•     . 

!s'l6 

1         1 

4:57      11:14      17:15 
0.4       10.3         0.3 

23:80 
10.3 

M|16 

5:10 
0.1 

11:26 
10.6 

17:29 
0.1 

23:46 
.10.5 

Th 

16 

0:14 
10.8 

6:19 
—0.1 

1237 
10.7 

18:-11 

1  S    17 

5:33      11:49      17:50 
0.3       10.4         0.2 

.    .    . 

Tu 

17 

5-.50 
0.1 

12.'06 
10.6 

18:10 
0.1 

P 

F 

17 

1:00 
10.6 

7K» 
0.0 

13:24 
10.5 

19:28 

0.2  1 

'       M   18 

1     1      1 

0:05       6:10      12:24 
10.4         0.2       10.3 

18:28 
0.3 

N 

W 

18 

.0:27 
10.5 

6:32 
0.2 

12:47 
10.4 

18:55 
0.2 

S 

18 

1:47 
10.4 

7:52 
0.8 

14:12 
10.2 

20:20 
0.5' 

'     ;  Tu'  19 

1           1 

0:42       6:47      13:02 
10.8         0.3       10.2 
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Th 

19 

1:10 
10.3 

7:17 
0.4 

13:34 
10.1 

19:40 
0.5 

S 

19 

2:40 
10.1 

8:47 
0.6 

15:06 
9.9 

21:15 
0.8 

N  W  20 

1:24        7:30      13:46 
10.0         0.6         9.9 

19:52 
0.8 

F 

20 

1:58 
10.0 

8:05 
0.7 

14:24 

9.8 

20:32 
0.9 

E 

M 

20 

3:85 
9.7 

9:44 
LO 

16K)5 
9.6 

22:14 
1.2 

Th  21 

2:09       8:18      14:34 
9.7         1.0         9.5 

20:44 
1.2 

S  l21 

2:51 
9.6 

9:00 
1.1 

15:20 
9.4 

21:30 
1.3 

Tu 

21 

4:85 
9.4 

10:46 
1.3 

17K» 
9.3 

23:19 
hi 

,f|22 

3:02       9:12      15:31 
9.3         1.4         9.1 

21:43 
1.6 

P 

S    22 

3:50 
9.3 

lOKK 

1.4 

16:28 
9.1 

22:35 
1.5 

W 

22 

6:41 
9.8 

11:60 
1.5 

18:14 
9.2 

.    .    . 

d\s    2S 

4:04      10:17      16:39 
8.9         1.7         8.8 

22:51 
1.8 

M   23 

4:57 
9.1 

11:08 
1.6 

17:82 
9.1 

23:43 
1.6 

Th 

23 

0:24 
L6 

6:47 
9.3 

12:57 
L5 

19:21 
9.4 

s'24 

6:16      11:27      17:62 
8.8         1.9         8.8 

E 

Tu24 

1 

6K)8 
9.1 

12:17 
1.6 

18:41 
9.2 

F 

24 

1-.80 
1.4 

7:62 
9.5 

14K)0 
L3 

2022  1 
9.6 

1  ^^  25 

OKM       6:30      12:40 
1.8         9.0         1.7 

19:05 
9.2 

W  25 

1 

0:61 
1.4 

7:14 
9.4 

13:28 
1.3 

19:46 
9.6 

S 

25 

2'.30 
1.2 

8:52 
9.8 

14:57 
LO 

21:19 
9.9 

P,Tu'26 

'       1 

1:15       7:87      18:47 
1.5         9.4         1.2 

20:10 
9.7 

Th  26 

1:52 
1.1 

8:16 
9.8 

14:24 
0.9 

20:45 
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s 

26 

8:24 
0,9 

9:45 
10.0 

15:49 
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22:10 
10.2 

Ie 
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16:07 
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22:27 
10.6 
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28 
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11:17 
10.8 
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0.6 
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10.2 

'0    F|29 
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22:46 
11.2 

o 

s'29 

4:80 
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10:60 
10.7 

16:52 
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23:10 
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6:38 
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0.8 

12:38 
9.9 

18:34 
0.9 

,           1 

S 

Tu 

31 

6:54      12:12      18:15 
0.3       10.4         0.4 
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JULY. 

AUGUST. 

SEPTEMBER. 

S 

|Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Hei^tof  High  and 
LowWater. 

1 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

W.|Mo. 

W. 

Mo. 

W. 

MO. 

F      1 

0:51 
9.8 

6:51     13:06      19K)9 
LO        9.6         1.1 

£ 

M 

1 

1:80 
9.6 

7:81 
1.1 

13:46 
9.4 

19:47 
L2 

Th 



1 

2K)7 
9.5 

8:15 
1.1 

14:27      20:35 
9.4         1.1 

|S     2 

1 

1.-26 
9.5 

7:26     18:48      19:45 
L2        9.4         L3 

Tu 

2 

2:02 
9.4 

8:07 
1.2 

14:21 
9.3 

20:26 
L3 

F 

2 

2:50 
9.3 

9m 

L4 

15:14      21:25 
9.1         L5 

",' 

2:02 
9.2 

8:08     14:20      20:22 
L4        9.1         l.« 

W 

3 

2:40 
9.2 

8:46 
1.4 

15.-02 
9.1 

21:10 
L5 

a 

s 

3 

8:40 
9.0 

9:53 
L7 

16:10      22:25 
8.8         1.8 

«4 

2:40 
•    9.0 

8:42      15.-00      21:05 
L6        8.9         1.7 

<L 

Th 

4 

3:25 
9.0 

9:86 
1.6 

15:50 
8.9 

22HX) 

L7 

N 

8 

4 

4:48 
8.7 

10:57 
L9 

17:18      23:32 
8.6         2.0 

£ 

Tu    5 

1 

8:21 

8.8 

9:28     15:44      21:51 
1.8        8.8         1.9 

F 

5 

4:17 
8.8 

10:30 
1.8 

16:47 
8.7 

28K)0 
L9 

M 

5 

5:66 
8.6 

12:09 
2.0 

18:33    .    .    . 

8.7    ..     . 

W     6 

4:09 
8.7 

10:19     16:87      22:45 
1.9        8.6         2.0 

S 

6 

5:20 
8.7 

11:81 
2.0 

17:68 
8.7 

.    .    . 

Tu 

6 

0:46 
L8 

7:10 
8.9 

13:21      19:45 
L6         9.2 

Th    7 

5.^05 
8.6 

11:14     17:84      23:44 
2.0        8.6         2.0 

8 

7 

0.-04 
L9 

627 
8.7 

12:40 
L9 

19:08 
8.9 

W 

7 

1:86 
L4 

8:19 
9.5 

14:28      20:49 
LO         9.9 

|F  ,   8 

6:05 
8.6 

12^4      18«7    .    .    . 
2.0        8.7    ..    . 

N 

M 

8 

1:14 
1.7 

7:87 
9.1 

18:47 
1.5 

20:10 
9.4 

Th 

8 

2:67 
0.7 

9:18 
10.3 

15:25      21:46 
0.3       10.6 

S  ,   9 

1    .      1 

0:46 
1.9 

7:10     18:17      19:40 
8.9        1.7         9.0 

Tu 

9 

2:20 
1.2 

8:41 
9.7 

14:60 
0.9 

21:10 
10.0 

P 

• 

F 

9 

8:61 
0.0 

10:12 
ILO 

16:17      22:85 
—0.3        1L2 

S;10 

1:47 
1.6 

"  8:10     14^7      20:89 
9.3        1.8         9.5 

W 

10 

8:18 
0.6 

9:40 
10.3 

15:45 
0.3 

22K)6 
10.6 

E 

S 

10 

4:42 
-0.6 

11:00 
1L5 

17:05      23:22 
—0.8       11.6 

N 
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9.2 

i 

1 

a 
fn 

1  b€ 

Ijir 
.  in 

1 

Th 
com  I 
jm  y 
low 
^n  is 

Th 
e  in 
8tan 

uatc 

etid 
>aris 
lean 
mea 
befc 
etiE 
the 
ce,l 
new 
r;  A 

lea  are  placed  in 
on  of  consecutivf 
Low  Water  Spri 
n  sea  level.    Tofl 
)re  the  height,  in 
ne  used  is  Kingsl 
forenoon  (a.  m. 
j:47l8  3:47  p.m. 
'moon;  ^,  Ist  qi 
,  P,  moon  in  apoj 

»r  of  oc< 
JB  Will  1 
Ich  is  t 
depth  0 
casesu 
ean  Ixx 
reater  a 

fullm 
>erigee. 

ndi 
he 
fw 
bt« 
pal 
re 

oon 

•enc( 
cate 
datu 
Iter, 
let  it 
Civi 
nth 

;  C. 

?.wi 
whe 
mo 
add 

.foi 
eaf 

Sdc 

t  line  a 
ter.    Tl 
iralty  C 
)  sound 

Ob  is  m 
n  dimir 

luator; 

nd 
let 
^hai 
ng« 

jdn 
lish 

N,  f 

heig 
leigl 
't«fc 
Jgiv 

3,m 

htsc 
its,l 
rth 
en  01 

,  12»« 
yl2 

Don 

n  the  second  line  of  each  day; 
n  feet  and  tenths,  are  reckoned 
is  region,  and  which  is  5.4  feet 
1  the  chart,  unlens  a  minus  (-) 

is  noon;  all  hours  less  than  12 
give  the  times  after  noon;  for 

[artheet  north  or  soutii  of  the 
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1                            JANUARY. 

FEBRUARY. 

MAT^ni 

jc 1 Day of— 

Time  and  Height  of  High  and 
Low  water. 

1 

Dayof- 

Time  and  Height  of  High  niid 
Low  WattT, 

D&yof— 

TImo  ^m  Heizhx  of  Hli^li  a  ml 
Lc*wWau^r. 

2 

W.  Imo. 

W.  JMo. 

W, 

H&. 

1 

F      1 

2:48 
10.7 

9:10 
0.9 

15:15 

n.o 

21:86 
0.5 

9 

M 

1 

4:16 
1L7 

10:35 
-<».2 

16:42 
12.0 

23K)0 
-0.5 

p 

Tu 

1 

4K)0 
n.6 

10:20 
-0.2 

16:26 
12.0 

22:44  ' 
-0.5 

Nj   S 

2 

8:42 
11.3 

lOKK 
0.2 

16:08 
11.7 

22:26 
-0.1 

Tu 

2 

5:07 
12.3 

11:25 
-0.7 

17:31 
12.4 

28:48 
-0.8 

O 

W 

2 

4:60 
12.3 

11:07 
-0.7 

17:14 
12.5 

23:31 
—0.9 

,cls 

3 

4:34 
11.9 

10:50 
-0.8 

16:58 
12.1 

28:16 
-0.5 

W 

3 

5:55 
12.5 

12:12 

-0.8 

18:17 
12.6 

.    .    . 

E 

Th 

3 

5:36 
12.6 

11:52 
— LO 

17:58 
12.7 

.    .     . 

p;m 

^ 

5:22 
12.2 

11:40 
—0.5 

17:47 
12.3 

E 

Th 

4 

0:35 
-0.8 

6:41 
12.4 

13K)0 
—0.7 

19K)4 
12.8 

F 

4 

0:15 
-1.0 

6:20 
12.6 

12:36 
-0.9 

18:42 
12.5  : 

1 

Tu 

5 

0:04 
—0.6 

6:10 
12.8 

12:27 
-0.5 

18-.34 
12.6 

F 

5 

1:22 
-4).  5 

728 
12.1 

13:46 
-0.2 

19*1 

n.8 

S 

5 

0:59 
—0.7 

7:05 
12.3 

13:21 
—0.4 

1925  ' 
12.0  , 

1 

W 

6 

0:52 
—0.4 

8:58 
12.1 

13:17 
-0.8 

19:22 

n.9 

S 

6 

2:09 
0.1 

8:16 
1L5 

14:38 
0.4 

20:38 
ILl 

8 

6 

1:46 
—0.1 

7:48 
11.6 

14:06 
0.8 

20:10 
1L2 

Th     7 

1:41 
0.0 

7:47 

n.7 

14:06 
0.2 

20:12 
11.4 

8 

7 

2:59 
0.8 

9K>4 
10.7 

15:24 
L2 

21:30 
10.3 

M 

7 

2:30 
0.7 

8:33 
10.8 

14:52 
1.2 

20:57 
10.3 

E'F      8 

1 

2:32 
0.5 

8:38 

n.i 

14:57 
0.8 

21:05 
10.8 

^ 

M 

8 

3.51 
1.6 

9:58 
9.9 

16:19 
1.9 

22:27 
9.6 

Tu 

8 

8:17 
1.7 

9:22 

9.8 

15:44 
2.1 

21:60 
9.4 

.|s 

9 

8.-25 
1.1 

9:83 
10.4 

15:54 
L4 

22:02 
10.2 

Tu 

9 

4:50 
2.3 

10:58 
9.2 

17:23 

2.6 

28:80 
9.0 

(C 

W 

9 

4:12 
2.5 

10:19 
9.0 

16:43 
2.8 

22:60 
8.7 

'  s 

10 

4:22 
1.7 

10:32 
9.9 

16:54 
L9 

28:03 
9.6 

W  10 

5:58 

2.8 

12:05 

8.8 

18:32 

2.8 

sjTh 

10 

5:17 
3.1 

11:24 
8.5 

17:54 
8.3 

!m  11 

5:27 
2.2 

11:35 
9.4 

18K)0 
2.3 

s  Th  11 

0:40 
8.7 

7K)8 
2.8 

13:15 

8.7 

19:41 
2.7 

;F 

11 

0:00 
8.3 

6:31 
3.8 

12:35 
8.2 

19K)7 
3.3 

Tu  12 

0K)8 
9.3 

6:33 
2.3 

12:41 
9.2 

19:07 
2.3 

jF 

12 

1:48 

8.8 

8:12 
2.6 

14:17 
9.0 

20:40 
2.4 

S 

12 

1:12 
8.8 

7:40 
8.2 

13:44 

8.5 

20:10 
2.9 

>    !W  13 

1:15 
9.3 

7:88 
2.2 

18:16 
9.8 

20K)8 
2.1 

!s 

13 

2:45 
9.2 

9.-07 
2.2 

15:10 
9.4 

21:81 
2.0 

8 

13 

2:14 

8.7 

8:37 
2.7 

14:40 
9.0 

21:02 
2.4  , 

^      Th  14 

2:15 
9.5 

8:37 
2.0 

14:42 
9.6 

21:01 

1.8 

1  ^ 

14 

3.34 
9.6 

9:54 
1.8 

15:55 
9.8 

22:14 
1.5 

A  m'14 

3:04 
9.3 

9:24 
2.1 

15:26 
9.6 

21:45  ' 
1.8  1 

s    F    15 

3:08 
9.8 

9:30 
1.6 

15:32 
9.9 

21*4 
L5 

AM 

15 

4:16 
10.1 

10:32 
1.3 

16:35 
10.3 

22:52 
L2 

Tu 

15 

3:47 
9.9 

10:05 
L5 

16:04 
10.2 

22:22 
1.2 

S    16 

3:55 
10.1 

10:15 
L3 

16:17 
10.2 

22:35 
1.2 

•  Tu 

16 

4:52 
10.4 

11:10 
1.0 

17:10 
10.6 

28.-27 
LO 

W 

16 

4.-24 
10.4 

10:41 
LO 

16:41 
10.7 

22:57 
0.8 

•  ;  8    17 

4:37 
10.4 

10:55 
1.1 

16:57 
10.4 

23:15 
LI 

W 

17 

5:27 
10.7 

11:43 
0.9 

17:44 
10.8 

•  Th  17 

*  1 

4:58 
10.9 

11:15 
0.6 

17:15 
ILl 

28:30 
0.5 

;m  18 

5:15 
10.5 

11:^ 
LI 

17:88 
10.5 

23:50 
1.1 

Th 

18 

0:00 
0.9 

6:00 
10.8 

12:16 
0.9 

18:17 
10.8 

,  F|18 

5:82 
11.2 

11:47 
0.4 

17:48 
11.3 

A  Tu  19 

5:51 
10.5 

12.-08 
1.2 

18:08 
10.5 

.    .    . 

E   F 

19 

0:32 
0.9 

6:33 
10.8 

12:47 
LO 

18:49 
10.8 

S    19 

0:04 
0.5 

G.-06 
11.8 

12:20 
0.5 

18:22 
11.3  , 

,W  20 

0:25 
1.2 

6:25 
10.4 

12:42 
1.3 

18:42 
10.4 

.  s 

20 

1:05 
.    1.1 

7:05 
10.7 

13:20 
L2 

19:22 
10.6 

8   20 

0:37 
0.5 

6:40 
11.3 

12:66 
0.6 

18:58  1 
11.2  1 

'      Th  21 

1 

0:57 
1.5 

7K)0 
10.3 

13:15 
1.6 

19:15 
10.2 

S   21 

1:37 
1.3 

7:41 
10.5 

13:56 
1.5 

20:00 
10.3 

M  21 

1:14 
0.8 

7:17 
11.0 

13:32 
LO 

19:36 
10.8 

F    22 

1:30 

1.7 

7:31 
10.1 

13:49 
1.8 

19:50 
10.0 

,  M   22 

2:12 
1.7 

8:20 
10.2 

14:34 

1.8 

20:41 
10.0 

Tu'22 

1:52 
1.2 

7:57 
10.6 

14:12 
1.4 

20:18 
10.4 

|E    S  ;23 

2:05 
1.9 

8K)7 
9.9 

14:24 
2.1 

20:27 
.9.7 

Tu  23 

2:56 
2.0 

9:05 
9.8 

15:20 
2.2 

21:30 
9.6 

W  23 

2:35 
1.7 

8:42 
10.0 

15:00 
L9 

21:08  1 
9.8  ■ 

1       S'24 

2:42 
2.2 

8:48 
9.6 

15K» 
2.3 

21:12 

9.5 

D    w'  24 

3:47 
2.4 

10:00 
9.4 

16:17 
2.6 

22:30 
9.2 

N  Th  24 

8:25 
2.2 

9:37 
9.5 

15:54 
2.5 

22m 
9.3 

D  M   25 

3:27 
2.4 

9:37 
9.4 

15:52 
2.5 

22:02 
9.3 

Th  25 

4:50 
2.7 

11:03 
9.1 

17:27 

2.8 

23:40 
9.0 

F'25 

4:28 
2.7 

10:42 
9.1 

17:07 

2.8 

23:20  ' 
9.0  , 

|Tu  26 

4:20 
2.6 

10:32 
9.2 

16:50 
2.7 

28:02 
9.2 

N ,  F    26 

6:05 
2.7 

12:17 
9.1 

18:43 
2.6 

S  '26 

5:46 
2.8 

11:.58 
9.0 

18:26 
2.7 

W  27 

6:24 
2.7 

11:36 
9.1 

18:00 
2.7 

S    27 

0:55 
9.3 

7:20 
2.3 

13:31 
9.5 

19:56 
2.0 

8   27 

0:36 
9.1 

7:05 
2.5 

13:14 
9.4 

19:39 
2.1 

Th 

28 

0:10 
9.2 

6:35 
2.5 

12:45 
9.4 

19:10 
2.3 

S    28 

■  j 

2:05 
9.9 

8:28 
L5 

14:37 
10.3 

20:59 
1.1 

M  ,  28 

1:48 
9.8 

8:13 
1.7 

14:20 
10.2 

20:42  ' 
1.2 

N,F 

29 

1:20 
9.6 

7:44 
2.0 

13:53 
9.9 

20:16 
L6 

M|29 

3:06 
10.8 

9:27 
0.6 

15:34 
11.2 

21:54 
0.2 

P  Tu  29 

2:.% 
10.6 

9:10 
0.7 

15:17 
11.1 

21:.% 
0.3 

S    30 

2:24 
10.3 

8:47 
1.2 

14:54 
10.6 

21:16 
0.8 

1 
1 

E   Wj30 

3:42 
1L5 

10:02 
—0.1 

16:07 
11.9 

22:26 
-0.4 

8   31 

1      1 

3:22 
11.0 

9:44 
0.4 

15:50 
11.4 

22:10 
0.1 

! 

O  Th  31 

1 

4:30 
12.1 

10:49 
—0.7 

16:53 
12.4 

2:^:10  ' 

-0.8  ' 

1 

The  tid 
a  comparlfl 
from  Mean 
below  mea 
sign  ia  beff 
.       Thetli 
Intheforei 
15:47  ia  8:47 

ea  are  placed  in  the  order  of  oecnrrenee,  wj 
on  of  consecutive  heights  will  indicate  whe 

Low  Water  Springs,  which  is  the  datum  ol 
n  sea  le^-el.    To  And  the  depth  of  water,  add 
)re  the  height,  in  which  case  subtract  it. 
ne  uaed  is  Queenstown  Mean  Local  Civil  for 
loon  (a.  m. ),  all  greater  are  in  the  afternoon 

p.m. 

th  their  times  on  the  first  line  and  heights  c 
her  it  ia  high  or  low  water.    The  heights,  in 
soundings  on  the  Admiralty  Charta  for  thi 
the  tabular  height  to  the  soundings  given  o 

the  meridian  f^P  16'  W.;0»>  is  midnight,  12>»i8 
(p.  m.)  and  when  diminished  by  12 give  the 

m  the  second  line  of  each  day; 

feet  and  tenths,  are  reckoned 

18  region,  and  which  is  5.8  feet 

n  the  chart,  unless  a  minus  [— ) 

noon;  all  hours  less  than  12  are 
times  after  noon;  for  instance, 

•,nev 
equator;  A 

rmoon:  J 
,  P,  moon 

.  1st  quar.:  0.  ^"11  moon:  C,  3d  < 
in  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the  I 
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APRIL. 

MAY. 

of- 

JCJ 

S'E. 

i  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Hei^rht  of  High  and 
Low  Water. 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day 

Tlmeant 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

i 

F 

1 

6:15 
12.5 

11:32 
-0.9 

17:88 
12.5 

28:62 
-0.8 

S 

1 

537 
12.0 

11:54 
-0.3 

17:57 

n.9 

.    .    . 

W 

1 

0:86 
0.7 

6:87 
10.8 

12:65 
LO 

18A7  ' 
10.5  1 

1 

S 

2 

6:00 
12.4 

12:14 
-0.7 

18:20 
12.3 

.    .    . 

M 

2 

0:14 
-0.2 

6:17 

n.7 

12:34 
0.1 

18:38 

n.6 

|Th    2 

1:15 
L3 

7:16 
10.3 

18:35 
L6 

19:35  i 
10.0 

§ 

3 

0:87 
-0.5 

6:40 
12.1 

12:57 
—0.3 

19:02 
U.8 

S,Tu,   3 

0:54 
0.4 

6:58 

n.i 

13:16 
0.7 

19:18 
10.8 

'f      3 

1:58 
L9 

7:55 
9.7 

14:18 
2.2 

20:15 
9.4 

M 

4 

1:18 
0.1 

7:21 

n.5 

13:39 
0.5 

19:42 

n.i 

■W     4 

1:87 
1.1 

7:88 
10.4 

18:57 
L6 

10.0 

.  S      4 

2:34 
2.6 

8:86 
9.1 

14:56 
2.8 

20:57 

8.9 

1 

Tu 

5 

2:00 
0.9 

8:04 
10.6 

14:22 
L3 

20:27 
10.2 

Th    5 

2:18 
1,9 

8:20 
9.7 

14:41 
2.8 

20:48 
9.3 

A 

§     5 

8:18 
3.0 

9:21 

8.7 

15:42 
8.2 

21:45 

8.5 

8 

W 

6 

2:47 
1.8 

8:50 
9.8 

16:10 
2.2 

21:14 
9.3 

.  f'   6 
1 

3K>5 
2.7 

9:07 
8.9 

16:29 
3.0 

21:82 
8.6 

c 

M     6 

4:08 
3.3 

10:12 

8.4 

16:35 
8.4 

22:40 

8.4 

C 

Th 

7 

3:36 
2.6 

9:40 
8.9 

16:05 
3.0 

22:10 
8.6 

c  s 

1 

7 

3:65 
3.3 

9:58 
8.4 

16:22 
3.5 

22.-28 

8.2 

E  Tu    7 

5:04 
8.5 

11:10 

8.4 

17:86 
3.4 

23:40 

8.4 

^ 

8 

4:37 
3.3 

10:40 
8.3 

17:10 
8.5 

28:16 
8.1 

A;  § 

8 

4:56 
3.7 

11:00 
8.1 

17:80 
3.7 

28:86 
8.0 

Iw'   8 

6:07 
8.2 

12:11 
8.6 

18:86 
8.1 

S 

9 

5:46 
3.G 

11:50 
8.0 

18:24 
8.6 

M 

9 

6H)2 
3.6 

12:17 
8.1 

18:36 
3.6 

•    •    • 

Th    9 

0:40 
8.8 

7K» 
2.8 

18:10 
9.0 

1932 
2.6 

A 

§ 

10 

0:27 
8.0 

3.5 

13:00 
8.2 

19:29 
3.3 

1  Tu"  10 

0:87 
8.8 

7.-05 
8.2 

13K» 

8.5 

19:83 
8.0 

f|io 

137 
9.8 

8:00 
2.2 

14K» 
9.7 

20:25 
L8 

M 

11 

1:32 
8.4 

7:69 
3.0 

14:00 
8.7 

20:24 
2.7 

K  Wll 

1:86 

8.8 

2.6 

14:02 
9.1 

20:23 
2.3 

!  s  |ii 

230 
10.0 

8:51 
L5 

14:55 
10.4 

21:16 
1.1 

T« 

12 

2:25 
9.0 

8:48 
2.3 

14:49 
9.3 

21.-09 
2.0 

Thl2 

235 
9.5 

8:46 
L9 

H:48 
9.9 

21:08 
L6 

§'l2 

3:20 
10.7 

9:40 
0.8 

15:44 

n.1 

22Ktt 
0.4 

e|\v 

13 

3:09 
9.7 

9:29 
1.6 

15:29 
10.1 

21:47 
L3 

F,13 

8:10 
10.8 

9:27 
L2 

15:32 
10.7 

21:60 
0.8 

•   M  13 

4M 
1L5 

10:26 
0.2 

1631 

n.6 

22:60 
0.0 

Th 

14 

3:60 
10.4 

10H»7 
1.0 

16:08 
10.7 

22:24 
0.7 

S 

14 

3:52 
11.0 

10:10 
0.5 

16:14 

n.3 

22:30 
0.2 

N|Tu  14 

4:54 

n.8 

11:11 
-0.1 

17:18 
12.0 

28:33 
—0.2 

• 

F 

15 

4:28 
11.0 

10:41 
0.5 

16:44 
1L3 

23HX) 
0.8 

• 

8 

15 

4:86 
11.6 

10:60 
0.1 

16:55 

n.7 

28:12 
0.0 

W  15 

6:40 
12.0 

11:57 
-0.2 

18.-04 
12.0 

8 

16 

6K)4 
11.6 

11:18 
0.2 

17:21 
11.6 

28:89 
0.1 

M   16 

6:16 
11.9 

11:82 
-0.1 

17:86 
11.9 

28:62 
—0.1 

Thie 

0:20 
—0.2 

6:25 

n.9 

12:48 
0.0 

18:48 
11.8 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  eush  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  Is  5.8  feet 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  ( - ) 
sign  is  before  the  height,  In  which  case  subtract  it. 

The  time  used  is  Queenstown  Mean  Local  Civil,  for  the  meridian  8°  16^  W.;  Oi"  is  midnight,  12>>  is  noon;  all  houn  less  than  12are 
in  the  forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
16:47  is  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  0»  ^ull  moon;  (^,  8d  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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6:60 

n.i 

12K)8 
L6 

18:09 
10.7 

N 

Th 

24 

5:22 
ILl 

11:89 
1.7 

17:42 
10.7 

.    .    . 

}) 

M   25 

629 
11.3 

11:48 
L2 

17:48 
10.8 

Th  25 

0:29 
1.9 

6:37 
10.9 

12:55 

1.8 

18:58 
10.7 

F 

25 

0:05 
L6 

6K)9 
10.8 

12:26 
2.1 

18:30 
10.6 

Tu  26 

0:06 
1.9 

6:18 

n.2 

12:87 
1.4 

18:39 
10.8 

N 

F    26 

1:18 
2.0 

7:33 
10.8 

13:53 
2.2 

20:13 
10.5 

S 

26 

0:64 
L8 

7:12 
10.6 

13:24 
2.6 

19:47 
10.4 

;w  27 

0:57 
2.0 

7M 
11.1 

18:27 
1.6 

19:38 
10.8 

B    27 

2:29 
2.2 

8:49 
10.7 

15:13 
2.4 

21:30 
11.0 

8 

27 

2K» 
2.1 

8:87 
10.4 

14:45 
2.7 

21.-07 
10.9 

Jh  28 

1:49 
2.0 

8:09 
11.1 

14-.S0 
L9 

20:60 
10.9 

s 

28 

3:62 
1.9 

10:10 

n.o 

16:34 
1.9 

22:40 
11.6 

M 

28 

8:28 
L9 

9:54 
10.8 

16K>9 
2.2 

22:19 

n.6 

'F  1 

j      t 

29 

3:03 
2.1 

9:21 
11.2 

15:46 
1.8 

21:58 
11.3 

M 

29 

5K)8 
LO 

11:13 
U.6 

17:40 
LO 

28:43 
12.4 

P 

Tu 

29 

4:45 
LI 

11K)2 

n.4 

17:15 
L2 

23:23 
12.4 

N 

S 

30 

4:22 
1.6 

10:28 
11.5 

17H)0 
1.3 

23:02 
11.8 

E 

W 

30 

5:48 
0.2 

12K)0 
12.1 

18:14 
0.2 

.    .    . 

s 

31 

6:81 
0.8 

11:83 
11.9 

18:02 
0.7 

;  ;  : 

o 

Th 

31 

n:19 
13.1 

6:48 
-0.6 

12:62 
12.7 

19K» 
-0.6 

Thetid 
acomparis 
from  Mean 
is  6.6  feet  b 
a  minus  (- 

ThetiD 
forenoon  ({ 
is  8:47  p.  m 

1  equator;  A 

es  are  placed  in  tlie  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  Is  approximate! 
elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  si 
ae  used  is  Co«mopolitan  Standard  for  the  m 
I.  m.),  all  greater  are  in  the  afternoon  (p.  m. 

'  moon;  }),  l»t  quar.;  Q.  full  moon;  (£.  3d  < 
,  P,  moon  In  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  in 
y  the  datum  of  soundings  on  the  German  Ct 
water,  add  the  tabular  height  to  the  sound! 
ibtract  it. 

eridian  IfP  E.:  0>»  Is  midnight,  ri""  is  noon;  a 
)  and  when  diminished  by  12  give  the  times 

^uar.;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day; 
L  feet  and  tenths,  are  reckoned 
larts  for  tbis  resion,  and  which 
ngs  given  on  the  chart,  unless 

11  hours  lees  than  12  are  in  the 
after  noon;  for  instance,  15:47 

farthest  north  or  south  of  the 

24290—03 21 
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APBIL. 

MAY, 

' 

— 

JUNE.                                  1 

^ 

Dftfof— 

Time  und  Heffht  of  HI) 
Low  Watec» 

ih  nnd ' 

1 

Day of— 

Time  and  H^eht  of  Hi] 
Lowlftater, 

gh  and 

20:10 
—1.0 

f. 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

W  'Mo. 

W*  'Mo. 

W.  .Mo. 

w7 

F 

1 

1:10 
13.6 

7-28 
-1.1 

13:35 
13.0 

19:47 
-1.1 

S|    1 

1:84 
18.4 

7:60 
0.2 

18:54 
12.9 

2:89 
12.0 

8:48 
0.1 

14:51 
12.4 

21:11  1 
— 0.2| 

S 

2 

1:64 
13.7 

8:12 
-1.2 

14:16 
13.0 

20:29 
-1.3 

M,    2 

2:17 
13.1 

8:29 
-0.6 

14:32 
12.7 

20:60 
-0.9 

Th    2 

3:16 
11.5 

9:26 
0.5 

16:28 
12,0 

21:48 
0.2 

s 

3 

2:87 
18.6 

8:50 
-1.1 

14:56 
12.8 

21:10 
-1.2 

S 

Tu    3 

2:58 
12.6 

9.-09 
-0.2 

15:10 
12.5 

21:30 
—0.6 

F     3 

3:61 
11.0 

10:01 
0.9 

16:06 
11.7 

22:27 
0.6; 

M 

4 

3:18 
18.2 

9:31 
-0.6 

15:33 
12.4 

21:50 
—0.8 

W     4 

3:87 
12.0 

9:47 
0.3 

15:48 
12.0 

22:10 
0.0 

S 

4 

4:27 
10.7 

10:89 
1.8 

16:44 
11.4 

23:07 
0.9: 

Tu 

5 

4:00 
12.6 

10:10 
0.0 

16:12 
12.0 

22:30 
-0.3 

Th    5 

4:15 
11.4 

10:24 
0.8 

16:28 
11.6 

22:50 
0.5 

A 

s 

5 

5K)7 
10.4 

11:20 
1.7 

17:28 
11.1 

28:£0 
1.2 

8 

W 

6 

4:42 
11.9 

10:50 
0.6 

16:55 
11.5 

23:14 
0.4 

F     6 

4:57 
10.8 

ll.-a5 
1.4 

17:13 
11.2 

•23:32 
1.0 

c 

M 

6 

5:55 
10.8 

12K)4 
2.0 

18:21 
U.O 

;       ;  1 

C 

Th 

7 

5:29 
11.2 

11:32 
1.3 

17:45 
11.1 

23:59 
1.0 

(L 

S  J    7 

5:44 
10.4 

11:49 
1.9 

18:07 
10.9 

E 

Tu 

7 

0:38 

1.4 

6:50 
10.8 

12:66 
2.1 

19:18 
U.O 

F 

8 

6:22 
10.6 

12:22 
1.9 

18:44 
10.9 

.    .     . 

A 

S,    8 

022 
1.5 

6-.39 
10.2 

12:40 
2.2 

19:06 
10.9 

W 

8 

1:80 
1.5 

7:61 
10.6 

13:54 
2.1 

20:17 
11.2 

S 

9 

0:M 
1.6 

7:21 
10.4 

18:18 
2.4 

19:48 
10.9 

Ml    9 

1:15 
1.8 

7:40 
10.2 

13:40 
2.4 

20:07 
11.0 

Th 

9 

2:28 
1.6 

8:51 
11.0 

14:59 
2.0 

21:18 
U.6 

A 

« 

10 

1:65 
2.0 

8:22 
10.4 

14:28 
2.5 

20:54 
11.1 

Tu  10 

2:15 
1.8 

8:48 
10.6 

14:45 
2.3 

21K)8 
11.3 

F    10 

1 

8:32 
1.3 

9:49 
11.4 

16K)3 
1.7 

22:10 
11.9 

m!ii 

SKX) 
2.0 

9:28 
10.6 

15:81 
2.3 

21:54 
11.4 

E 

W  11 

8:18 
1.7 

9:42 
11.1 

15:60 
1.9 

22:05 
11.7 

s'li 

4:83 
1.0 

10:44 
11.9 

17:04 
1.1 

23:08 
1-2,1 

Tu  12 

4KJ5 
1.7 

10A5 
11.1 

16:&5 
1.8 

22:48 
11.8 

Th  12 

4:19 
1.2 

10:35 
11.5 

16:60 
1.4 

22:57 
12.1 

S'l2 

1 

5:80 
0.5 

11:34 
12.2 

17:58 
0.6 

23:54 
12.8 

E 

W  13 

5:04 
1.1 

11:17 
11.6 

17:81 
1.0 

23:88 
12.2 

F    13 

5:16 
0.7 

11^25 
12.0 

17:43 
0.8 

23:44 
12.4 

•   M  13 

1 

6:28 
0.2 

12:22 
12.6 

18:48 
0.1 

1 

Thl4 

5:56 
0.5 

12:04 
12.0 

18:21 
0.4 

. 

S    14 

607 
0.2 

12:10 
12.4 

18:82 
0.2 

.    .    . 

NlTu  14 

1       1 

0:42 
12.6 

7:11 
—0.1 

13K)6 
12.7 

19:86 
-0.8 

• 

F|15 

0:23 
12.5 

6:42 
0.0 

12:46 
12.3 

'19:04 
0.0 

• 

S    15 

0:28 
12.5 

6:53 

0.8 

12:60 
12.6 

19:16 
—0.1 

W  15 

1:28 
12.5 

7:56 
—0.1 

13:49 
12.7 

20:18 
-0.4 

S    16 

1:02 
12.6 

7:24 
-0.8 

13:21 
12.5 

19:44 
-0.2 

M  16 

1:08 
12.6 

7:86 
-0.3 

18:29 
12.6 

19:57 
-0.8 

|Th  16 

2:12 
12.3 

8:39 
0.0 

14:32 
12.6 

21  .-06 

—0.4 

Sil7 

1:37 
12.7 

8:02 
—0.3 

13:55 
12.5 

20:21 
—0.2 

Tu  17 

1:47 
12.6 

8:17 
—0.1 

14:07 
12.6 

20:38 
-0.3 

P'  F   17 

2:57 
12.0 

9:20 
0.8 

15:14 
12.6 

21:46 
—0.4 

M|18 

2:11 
12.6 

8:38 
—0.2 

14:26 
12.4 

20:57 
—0.1 

X 

W  18 

2:27 
12.4 

8:56 
0.2 

14:44 
12.4 

21:18 
-0.1 

1  S  118 

3:45 
11.6 

10:02 
0.6 

16:02 
12.2 

2232 
-0.1 

Tu  19 

2:43 
12.5 

9:14 
0.1 

14:58 
12.2 

21:32 
0.1 

Th  19 

3:06 
12.1 

9:85 
0.5 

15:22 
12.2 

21:58 
0.1 

S    19 

4:85 
11.3 

10:47 
1.0 

16:53 
U.9 

23:19 
0.2 

i 

W   20 

8:20 
12.2 

9:60 
0.6 

15:40 
11.9 

22:10 
0.4 

F    20 

8:49 
11.7 

10:15 
1.0 

16K>5 
11.8 

22:42 
0.4 

1   Mi20 

5:82 
10.9 

11:35 
1.3 

17:52 
11.7 

1 
1 

Th|21 

1 

4:03 

11.8 

10:28 
1.1 

16:28 
11.4 

22:51 
0.7 

S  ,21 

4:40 
11.1 

11 KX) 
1.5 

16:57 
11.4 

23:32 
0.7 

Tu  21 

0:12 
0.6 

6:32 
10.7 

12:31 
1.7 

18:56 
11.7 

1 

f'22 

1 

4:52 
11.3 

11:10 
1.6 

17:10 
11  1 

23:40 
1.1 

? 

S    22 

5:41 
10.6 

11:51 
2.0 

18.-02 

11.1 

.    .     . 

W'22 

1:09 
1.0 

7:38 
10.8 

18:32 

1.8 

20:01 
U.8 

D 

S    23 

5:45 
10.8 

12.-02 
2.1 

18:10 
10.8 

M  1  23 

0:28 
1.1 

6:51 
10.4 

12:61 
2.2 

19:15 
11.1 

Th  23 

2:11 
1.3 

8:43 
11.0 

14:38 
1.8 

21K18 
11.9 

1 

S|24 

0:38 
1.5 

7K)2 
10.3 

13:07 
2.5 

19:80 
10.7 

E 

Tu  24 

1:82 
1.8 

8:03 
10.5 

18:58 
2.3 

20:26 
U.5 

F    24 

3:17 
1.3 

9:48 
11.4 

15:47 
1.5 

22.-09 
12.1 

Ml  25 

1:49 
1.7 

8:21 
10.4 

14:23 
2  6 

20:47 
11.2 

w'25 

2:40 
1.4 

9:12 
10.9 

15:10 
2.0 

21:33 
12.0 

1  S    25 

1       1 

4:22 
1.2 

10:40 
11.8 

16:52 
1.0 

■23K)8 
12.2 

p 

Tu!26 

3:05 
1.6 

9:34 
10.8 

15:38 
2.2 

21:58 
11.8 

Th  26 

3:48 
1.1 

10:12 
11.5 

16:18 
1.4 

22:35 
12.4 

S    26 

1 

5:23 

0.8 

11  .a5 

12.2 

17:51 
0.5 

*  !  ! ' 

E 

W  1 27 

4:17 
1.1 

10:38 
11.4 

16:47 
1.4 

23:00 
12.5 

F   27 

4:53 
0.7 

11:08 
12.0 

17:21 
0.6 

23::J2 
12.7 

S 
0 

M,27 

1 

0:03 
12.2 

6:17 
0.4 

12:27 
12.5 

18:45! 
0.1 

Th|28 

5:21 
0.4 

11:34 
12.1 

17:47 
0.4 

28:55 
18.0 

S    28 

1 

6:50 
0.2 

12:01 
12.4 

18:15 
0.0 

Tu'28 

0:55 
12.2 

7:05 
0.2 

13:15 
12.6 

19:31 
-O.l 

iO 

F 

29 

6:14 
—0.2 

12:25 
12.6 

18:40 
—0.4 

- 

S    20 

0:26 

12.8 

6:42 
—0.1 

12:60 
12.7 

19K)5 
-0.4 

W  29 

1:41 
12.0 

7:49 
0.2 

13:56 
12,6 

20:15 

-H).l 

S 

30 

0:48 
13.3 

7:03 
—0.6 

13:12 
12.9 

19:27 
—0.9 

8 

M|30 
Tu'  31 

1:15 
12.8 

2:00 
12.5 

7:28 
—0.2 

8:09 
—0.2 

13:33 
12.7 

14:13 
12.6 

19:51 
-0.6 

20:32 
-0.5 

Th  30 

1 

'       1 

2:22 
11.6 

8:28 
0.3 

14:84 
12.3 

20:52 
0.1 

1 

1         The  tld 

1  acomparis 

from  Mean 

is  6.6  feet  I 

a  minus  (- 

The  til 

forenoon  (j 

is  3:47  p.  m 

•,  nev 

equator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  height*  will  indicate  whe 
Low  Water  Springs,  which  is  approximate! 
►elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  & 
ae  used  is  Coranopolitan  Standard  for  the  n 
%.  m.),  all  greater  are  in  the  afternoon  (p.  m 

rmoon;  J),  Ist  quar.:  Oi  '«11  moon;  C  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  li 
y  the  datum  of  soundings  on  the  German  Ch 
water,  add  the  tabular  height  to  the  sound 
ubtract  it 

meridian  IfP  E.:  0»«  is  midnight,  12»»  is  noon;  « 
.)  and  when  diminished  by  12  give  the  time 

quar.;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day;  1 
1  feet  and  tenths  are  reckoned 
arts  for  this  reslon.  and  which 
ngs  given  on  the  chart,  unless 

iU  hours  less  than  12  are  in  the 
8  afternoon;  for  instance,  16:47 

farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

-  - 



SEPTEMBER 

22:54 
1.0 

c  jlMyof— 

Time  and  Height  of  High  and 
Low  Water. 

1^ 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

IF 

Day of— 

11  me  itntl  Height  ol  ilk 
Low  \Viit<fr. 

S  w. 

Mo. 

W.  Mo. 

W. 

Mo. 

F 

1 

2:66 
11.3 

9:05 
0.5 

16:10 
12:1 

21:28 
0.8 

E 

M     1 

8:28 
ILl 

9.61 
0.8 

15:46 
1L8 

22:10 
0.5 

Th 

1 

4K)8 
11.4 

10:30 
LO 

16:86 
1L6 

s 

2 

8:28 
10.9 

9:41 

0.8 

16:44 

n.8 

22K>4 
0.6 

Tu    2 

8*^ 

1L2 

10:24 
LO 

16:17 
1L8 

22:46 
0.7 

F 

2 

4:64 
ILO 

11:16 
L4 

17:21 
1L2 

28:40  ' 
L4  , 

A    S 

3 

3:58 
10.8 

10:15 
1.1 

16:17 
11.6 

22:40 
0.7 

w'   3 

4:88 
1L2 

10:67 
1.2 

17:02 
1L5 

23:22 

0.9 

(C 

S 

3 

6:41 
10.8 

12:03 
L7 

18:08 
11.0 

M 

1 

4 

4:81 
10.7 

10:62 
1.4 

16:52 
11.6 

28:18 
LO 

c 

Th'   4 

6:21 
ILl 

11:41 
1.5 

17:49 
1L3 

.     .     . 

N|S 

4 

0:27 
L8 

6:80 
10.7 

12:62 
1.8 

18:59 
10.9 

E:TU     5 

6:10 
10.8 

11:30 
L6 

17:33 
11.4 

28:58 
LI 

F     5 

0K)9 
L2 

6:10 
ILO 

12:29 
L7 

18:38 
11.2 

( 

5 

1:19 
2.0 

7:36 
10.6 

13:58 
2.0 

20:16 
10.7 

W!   6 

6:68 
10.8 

12:13 
1.7 

18:28 
11.8 

S|   6 

0:68 
L4 

7K)5 
10.9 

13:19 
1.8 

19:35 
11.1 

iTu 

6 

2:32 
2.8 

8:62 
10.9 

15:11 
1.9 

21:31 
ILO 

Th    7 

1 

0:46 
1.2 

6:67 
10.8 

18:05 
1.8 

19:22 
1L2 

s;  7 

1:66 
L7 

8:15 
10.8 

14:27 
2.0 

20:46 
11.1 

W 

7 

8:63 
2.1 

10:04 
1L4 

16:30 
L8 

22:43 
1L4 

F      8 

1:40 
1.4 

7:69 
10.9 

14K)6 
2.0 

20:24 
1L8 

N 

M'   8 

3:07 
L9 

9:24 
11.2 

15:42 

L8 

21:54 
11.3 

Th 

8 

6:02 
L4 

11:09 
12.2 

17:35 
0.6 

28:44 
1L9 

SJ9 

2:42 
1.6 

9:02 
11.2 

16:14 
1.9 

21:26 
1L5 

Tul   9 

4:21 
L6 

10:80 
11.7 

16:55 
1.2 

28K)0 
1L7 

P 

• 

F 

9 

6:04 
0.6 

12:06 
12.8 

18:82 
-0.4 

:  :  :i 

slio 

8:49 
1.4 

10:02 
11.5 

16:24 
1.5 

22:27 
1L8 

.W'lO 

6:28 
1.0 

11:80 
12.2 

17:58 
0.4 

E 

S 

10 

0-.89 
12.6 

6:66 
—0.2 

12:68 
13.4 

19:23 
-LO 

M   11 

4:66 
1.1 

11 KX) 
12.0 

17:27 
0.9 

28:26 
12.0 

•  Th  11 

0K)1 
12.1 

6:26 
0.4 

12:25 
12.7 

18:53 
—0.4 

s 

11 

1:27 
12.8 

7:43 
-0.8 

13:45 
18.7 

20K)8 
-1.3 

^  Tu  12 

6:55 
0.6 

11:56 
12.4 

18:24 
0.3 

.    .    . 

p 

F    12 

0:64 
12.4 

7:17 
-0.2 

13:15 
13.2 

19:42 
-0.9 

M 

12 

2:11 
12.9 

8:27 
-LI 

1430 
13.7 

20:60 
-L3 

•  W  13 

0:20 
12.2 

6:49 
0.2 

12:46 

12.7 

19:16 
—0.3 

S    13 

1:44 
12.6 

8:03 
-0.6 

14:02 
18.4 

20:28 
— L2 

Tuil3 

2:58 
12.7 

9:09 

-LI 

15:15 
13.6 

21:81 
— LO 

iTh'l4 

1:11 
12.4 

7:38 
-0.1 

18:84 
12.9 

20K)3 
—0.6 

E|  S    14 

2:80 
12.6 

8:46 
-0.7 

14:48 
13.5 

21:11 

— L2 

'W  14 

1 

3:34 
12.6 

9:60 
—0.8 

16:00 
13.0 

22:14 
-0.4  ; 

P   F  1 15 

2:00 
12.4 

8:23 
—0.2 

14:20 
13.0 

20:46 

—0.8 

M   15 

8:15 
12.4 

9:29 
—0.7 

13.3 

21:52 
—0.9 

Th  15 

4:16 
12.0 

10:82 
—0.4 

16:46 
12.4 

22:55 
0.3; 

S    16 

2:47 
12.2 

9:06 
-0.2 

16K)6 
13.0 

21:81 
-0.3 

Tu  16 

3:58 
12.2 

10:10 
-0.6 

16:21 
18.0 

22:38 
—0.5 

^    F    16 

5.-03 
1L5 

11:18 
0.2 

17:38 
1L6 

23:41 
LO^ 

S   17 

3:34 
12.0 

9:48 
0.0 

15:52 
12.8 

22:16 
-0.6 

,W   17 

4:44 

1L8 

10:54 
—0.1 

17:11 
12.  o 

23:22 
0.1 

s 

S    17 

6:57 
11.1 

12:08 
0.9 

18:36 
ILO 

E  M   18 

4:22 
11.7 

10:31 
0.2 

16:42 
12.6 

23:02 
-0.2 

3)  Th  18 

6:34 
1L3 

11:40 
0.4 

18:04 
12.0 

S   18 

1 

0:34 
0.7 

6:58 
10.9 

13K)4 
L5 

19:89  ' 
10.7  1 

1^  Tu  19 

6:12 
11.3 

11:18 
0.6 

17:85 
12.3 

23:49 
0.8 

F   19 

0:11 
0.8 

6:31 
ILl 

12:34 
1.0 

19KM 
11. 6 

M  1 19 

1:82 
2.2 

8:04 
ILO 

14:07 
L9 

20:45  ' 
10.7 

W  20 

1           1 

6Ky7 
11.1 

12K» 
0.9 

18:38 
12.0 

.    .    . 

S    20 

1.6 

7:82 
ILO 

13:84 
1.5 

20:09 
11.2 

Tu|20 

2:88 
2.4 

9:11 
1L2 

15:16 
1.9 

21:46 
10.8 

Th  21 

0:42 
0.8 

7:07 
11.0 

13K>6 
1.3 

19:34 
1L8 

' 

S   21 

2:07 
2.0 

8:38 
11.1 

14:40 
1.8 

21:15 
ILl 

■Wl21 

i 

3:47 
2.2 

10:10 
1L6 

16:28 
L7 

22:43 
ILl 

F    22 

1:40 
L3 

8:10 
11.0 

14:07 
L6 

20:40 
1L6 

M   22 

8:14 
2.1 

9:41 

1L4 

15:50 
1.7 

22:15 
11.2 

Th  22 

4:61 
L6 

11:07 
12.0 

17:22 
1.1 

23:36 
U.5 

S    23 

2:42 
L6 

9:18 
11.2 

15:15 
1.7 

21:48 
1L6 

Tu23 

4:21 
1.9 

10:41 
11.7 

16:56 
L4 

23:13 
11.3 

A 

F   23 

6:46 
LO 

11:66 
12.8 

18:18 
0.6 

S    S   24 

8:60 
1.7 

10:12 
11.6 

16:23 
1.4 

22:43 
11.6 

W  24 

5:22 
L3 

11:36 
12.1 

17:54 
0.9 

g 

S    24 

0:21 
1L8 

6:34 
0.4 

12:41 
12.6 

18:57 
0.1, 

M   25 

4:64 
1.4 

11:10 

n.9 

17.-26 
LO 

23:40 
1L7 

Th  25 

0K)5 
11.6 

6:16 
0.7 

12:27 
12.6 

18:45 
0.4 

S    25 

1:08 
12,0 

7:17 
0.0 

13:20 
12.6 

19:36 
-01  i 

jTu  26 

6:62 
0.9 

12:04 
12.3 

18:22 
0.6 

C 

F   26 

0:68 
1L7 

7:02 
0.3 

13:12 
12.6 

19:27 
0.1 

M   26 

1:36 
12.1 

7:66 
0.0 

13:52 
12.6 

20:12 
—0.1 

C  W  27 

0:33 
11.8 

6:48 
0.6 

12:64 
12.5 

19:11 
0.2 

A 

S    27 

1:34 
1L8 

7:44 
0.1 

13:49 
12.6 

20:06 
0.0 

Tu27 

2.-05 
12.0 

8:29 
0.1 

14:21 
12,3 

20:46 
0.1 

'      Th'  28 

1:21 
11.7 

7:28 
0.3 

13:38 
12.5 

19:62 
0.1 

£ 

S    28 

2:06 
11.7 

8:21 
0.1 

14:21 
12.8 

20:40 
0.1 

|W  28 

2«2 
11.9 

9:02 
0.3 

14:47 
12.2 

21:18 
0.4^ 

F  :29 

2:01 
11.6 

8:08 
0.2 

14:15 
12.4 

20:32 
0.1 

M  29 

1 

2:34 
1L6 

8:55 
0.3 

14:60 
12. 2 

21:13 
0.2 

Th 

29 

2:69 
11.9 

9:83 
0.5 

16:21 
12.0 

21:60 
0.8  ' 

A   S    30 

1 

2:36 

n.3 

8:45 
0.4 

14:48 
12.2 

21K)6 
0.2 

Tu30 

3K)0 
1L6 

9:28 
0.5 

15:15 
12.1 

21:44 
0.4 

F 

30 

8:42 
1L6 

10:07 
0.8 

16:06 
1L6 

22:24  1 
LI 

'  S  j31 

'      1 

3K)1 

n.i 

9:18 
0.6 

16:18 
11.9 

21:38 
0.4 

W  31 

8:23 
1L6 

9:57 
0.7 

15:50 
1L9 

22:16 
0.7 

I 

Thetid 
a  comparlHc 
from  Sf  ean 
l8  6.6  feet  b 
a  minus  {— 

The  tim 
forenoon  (a 
16:47  Is  8:47] 

e«  are  placed  in  the  order  of  occurrence,  wi 
)n  of  consecutive  heights  will  indicate  whet 
Low  Water  Springs,  which  is  approximately 
elow  mean  sea  level.    To  find  the  depth  of 
)  sign  is  before  the  height,  in  which  case  m 
e  used  is  Cosmopolitan  Standard,  for  the  m 
.  m.),  all  greater  are  in  the  afternoon  (p.  i 
p.m. 

th  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  ic 
the  datum  of  soundings  on  the  German  Chj 
water,  add  the  tabular  height  to  the  soundi 
btract  it. 

eridian  16°  E.;  0^  is  midnight,  12»  is  noon;  a 
n.)  and  when  diminished  by  12  give  the  ti 

n  the  second  line  of  each  day: 
L  feet  and  tenths,  are  reckoned 
arts  for  this  region,  and  which 

11  hours  less  than  12  are  in  the 
mes  after  noon;  for  instance, 

•.new 
equator:  A, 

moon;  ^ 
P,  moon 

,  Ist  quar.;  O.  f"li  moon;  (^,  8d  qi 
in  apogee  or  perigee. 

aar.;  E,  moon  on 

the  equator;  N,  S,  moon  f 

arthest  north  or 

south  of  the 
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OCK 

Time  an 

)BER. 

NOVEMBER. 

DECEMBER.                           | 

s 

Day  of— 

d  Height  of  High  and 
LowWater. 

c  jDayof- 

Time  and  Height  of  High  and 
LowWater 

S 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

wJmo. 

^|W. 

Mo. 

W.  JMo. 

S 

1 

4.-26 
11. 1 

10:49 
1.1 

16:61 
11.1 

28:09 
1.6 

Tu 

1 

5:87 
10.8 

12KJ8 
1.4 

18:18 
10.3 

.    .    . 

Th 

' 

0:16 
2.2 

6:32 
11.0 

12:57 
1.3 

19:21 
10.3 

N 

c 

s 

2 

5:11 
10.8 

11:36 
1.5 

17:38 
10.9 

28:56 
2.0 

Iw 

2 

0:80 
2.6 

6:46 
10.6 

13:12 
1.7 

19:41 
10.2 

B 

F 

2 

1:20 
2.4 

7:46 
11.2 

14K)8 
1.5 

20:88 
10.6 

m'    3 

5:(y9 
10.7 

12:28 
1.7 

18-.82 
10.6 

!Th 

3 

1:42 
2.7 

8K)8 
10.9 

14:26 
1.7 

20:58 
10.6 

P 

S 

3 

2:31 
2.2 

8:56 
11.6 

16:12 
1.4 

21:89 
11.1 

Tu'    4 

0:61 
2.4 

7:06 
10.5 

18:80 
1.9 

19:67 
10.8 

E,F 

4 

3:00 
2.4 

9:20 
11.5 

15:40 
1.8 

22:04 
11.2 

§ 

4 

8:41 

1.8 

10*1 
12.1 

16:18 
1.0 

22:88 

11.7  1 

W     5 

2K)6 
2.7 

8.-28 
10.7 

14:47 
1.9 

21:15 
10.6 

P    S 

5 

4:12 
1.7 

10:26 
12.2 

16:47 
0.7 

28H» 

11.9 

M 

5 

4:48 
1.1 

11K)1 
12.6 

17:21 
0.6 

23:82 
12.2  1 

Th'    6 

8:27 
2.4 

9:42 

11.4 

16K)5 
1.4 

22:26 
11.2 

'•  H 

6 

5:16 
0.8 

11:25 
12.8 

17:46 
0.0 

28-.56 
12.4 

Tu 

6 

6:47 
0.8 

11-.57 
12.7 

18:15 
0.1 

'.'.'.  \ 

F     7 

4:38 
1.7 

10:48 
12.2 

17:12 
0.6 

28:26 
11.9 

•   M 

7 

6:11 
-0.1 

12:18 
13.2 

18:88 
-0.6 

• 

W 

7 

0:24 
12,6 

6:41 
-0.3 

12:60 
12.7 

19^X5 
-0.2 

lp 

E 

S  1    8 

6:40 
0.7 

11:47 
12.9 

18:11 
-0.3 

.    .     . 

Tu 

8 

0:46 
12.8 

7K)1 
-0.7 

13:07 
18.8 

19:26 

-0.8 

STh'   8 

1:11 
12.8 

7:29 
-0.6 

18:87 
12.6 

19:49 
-0.2  1 

• 

S     9 

I 

0:19 
12.5 

6:84 
-0.8 

12:88 
13.4 

19K)1 
—0.9 

iW     9 

1:29 
18.0 

7:47 
-1.0 

13:62 
18.2 

20:08 
-0.7 

'  F     9 

1:53 
12.8 

8:12 
-0.6 

14.-20 
12.8 

20:30  ' 
—0.1 

M   10 

1K)7 
12.9 

7:22 
-0.9 

18:26 
18.7 

19:47 
—1.2 

ThlO 

,      1 

2:10 
12.9 

8:28 
-1.0 

14:86 
12.8 

20:49 
—0.4 

Is '10 

1 

2:83 
12.6 

8:68 
—0.4 

14:69 
1L8 

2iK>9 ; 

0.3 

Tu'll 

1:50 
13.1 

8K)6 
-1.2 

14:11 
13.6 

20:28 
-1.1 

8  1  F  1 11 

2:50 
12.6 

9:11 
-0.7 

16:17 
12.2 

21:28 
0.1 

•  S   11 

8:12 
12.8 

9:88 
-0.1 

16«7 
U.8 

21:46  1 

0.6  1 

W   12 

2:31 
12.9 

8:48 
-1.2 

14:56 
18.3 

21:11 
-0.7 

1  S  !l2 

1 

8:30 
12.3 

9:50 
—0.8 

10:59 
11.6 

22M 
0.6 

M   12 

1 

8:52 
12.0 

10:12 
0.8 

16:16 
10.8 

22:26 

Ll 

Th  13 

3:11 
12.6 

9:30 
—0.9 

15:88 
12.7 

21:51 
0.1 

S    13 

4:12 
11.8 

10:84 
0.2 

16:42 
10.9 

22:49 
1.2 

iTu  13 

\ 

4:82 
U.6 

10-.S2 
0.7 

16:55 
10.6 

28KM 
1.5 

S 

F'14 

8:52 
12.2 

10:12 
—0.4 

1632 
12.0 

22:32 
0.5 

M   14 

1 

4:67 
11.4 

11:17 
0.8 

17:80 
10.4 

28:82 
1.7 

D   W  14 

6:14 
11.8 

11:84 
1.1 

17:39 
10.8 

28:49 

L8 

S    15 

4:86 
11.7 

10:66 
0.2 

17:10 
11.8 

28:16 
1.2 

D  Tu  15 

1 

6:61 
11.0 

12K» 
1.3 

18:24 
10.2 

A  Th'lo 

6K)4 
11.0 

12:21 
1.8 

18:32 
10.3 

;  :  :' 

3) 

§{16 

6.-26 
11.2 

11:48 
0.8 

18K» 
10.6 

:  :  : 

w 

16 

0:24 
2.2 

6:49 
11.0 

12:66 
1.6 

19:24 
10.2 

1 

16 

0:37 
2.0 

6:59 
11.0 

18:10 
L5 

19:31 
10.4 

Ml  17 

0K)3 
1.8 

6.-26 
11.0 

12:86 
1.4 

19:04 
10.3 

AiTh 

17 

1:21 
2.4 

7:49 
11.0 

13:56 
1.8 

20:26 
10.5 

6 

17 

1:33 
2.1 

7:56 
U.l 

14:06 
1.6 

20:31 
10.8 

Tu  18 

0:69 
2.8 

7:28 
10.9 

13:84 
1.8 

20K)9 
10.4 

K|F 

18 

2:22 
2.3 

8:60 
11.8 

14:56 
1.7 

21:28 
11.0 

S 

18 

2:40 
2.1 

8:64 
11.8 

16K)7 
1.6 

21:28  ' 
U.2 

1 

W'l9 

2K)1 
2.5 

8:84 
11.1 

14:88 
1.9 

21:11 
10.6 

|S 

19 

8:26 
2.0 

9:47 
11.6 

15:67 
1.4 

22:16 
11.4 

M 

19 

8:89 
1.9 

9:50 
11.6 

16:09 
1.8 

22:24 
11.6 

Ia 

Th  20 

8:07 
2.8 

9:85 
11.5 

16:42 
1.7 

22:06 
11.0 

IS 

1 

20 

4:27 
1.6 

10:88 
11.9 

16-.54 
0.9 

28K)6 
11.9 

Tu 

20 

4:40 
1.5 

10:46 

11.8 

17M» 
0.9 

28:16 
12.0 

'  F   21 

4:12 
1.9 

10:30 

11.8 

16:48 
1.2 

22:68 
11.5 

M   21 

6:22 
1.0 

11:25 
12.2 

17:46 
0.4 

28:62 
12.2 

W 

1 

21 

6:86 
0.9 

11:86 
12.0 

18.-02 
0.6 

.    .    . 

E 

S  |22 

1 

6:10 
1.2 

11:20 
12.2 

17:36 
0.6 

28:45 
11.9 

Tu  22 

6:11 
0.5 

12:10 
12.8 

18:38 
0.1 

.    .    . 

O.Th 

22 

0:08 
12.8 

6:28 
0.4 

12:23 
12.2 

18^51 
0.2 

S    23 

1 

6:01 
0.6 

12:06 
12.5 

18:28 
0.2 

O'W  23 

1 

0:34 
12.4 

6:57 
0.2 

12:49 
12.4 

19:17 
0.0 

n'f 

1 

23 

0:47 
12.5 

7:15 
0.0 

18«7 
12.8 

19:36 
0.1: 

o 

M,24 

0:28 
12.2 

6:46 
0.2 

12:46 
12.6 

19:06 
—0.1 

Th24 

1       1 

1:11 
12.5 

7:39 
0.0 

18:28 
12.3 

19:57 
0.0 

1  ^ 

24 

1:29 
12.6 

8.-00 
-0.2 

13:50 
12.2 

20:18' 

0.1  1 

Tu  25 

1K)5 
12.4 

7:26 
0.0 

13:21 
12.5 

19:44 
-O.I 

N|  F,25 

1:47 
12.5 

8:19 
0.0 

14:06 
12.2 

20:86 
0.3 

i  s 

25 

2:10 
12.6 

8:42 
-0.3 

14:38 
12.0 

21  K» 
0.3 

\V;26 

1:37 
12.4 

8KH 
0.0 

18:68 
12.4 

20:21 
0.0 

i^ 

26 

2:22 
12.4 

8:69 
0.1 

14:41 
12.0 

21:15 
0.6 

M 

26 

2:51 
12.5 

9:24 
-0.3 

15:16 
11.7 

21:40 
0.5 

Th'27 

2K)9 
12.8 

8:39 
0.1 

14:24 
12.2 

20:57 
0.4 

1  ^ 

27 

2:68 
12.2 

9U» 
0.2 

15.-20 
11.7 

21:58 
1.0 

P  Tu 

27 

8:82 
12,4 

10:08 
-0.1 

16K>1 
11.4 

22:22 
0.8. 

F    28 

2:37 
12.2 

9:14 
0.3 

14:56 
12.0 

21:30 
0.8 

Jm   28 

8:42 
11,9 

10:20 
0.6 

16:06 
11.8 

22:86 
1.6 

w 

28 

4:19 
12.1 

10:63 
0.2 

16:68 
11.0 

23.-09' 
L8 

N 

S    29 

8:18 
11.8 

9:50 

0.6 

15:42 
11.6 

22:06 
1.2 

'Tu'29 

4:80 
11.5 

llrOd 
0.8 

17«0 
10.8 

2351 
1.9 

E 

Th 

29 

6:18 

11.8 

11:42 
0.6 

17:62 
10.6 

28:59 
L6 

S    30 

4:04 
11.3 

10:29 
0.8 

16:27 
11.1 

22:46 
1.6 

c|w 

30 1 

6:19 
11.2 

11:57 
1.0 

18:08 
10.8 

•    •    • 

F 

30 

6:16 
11.5 

12:36 
0.9 

18:57 
10.6 

' 

M(31 

1     ! 

4:50 
11.0 

11:15 
1.1 

17:12 
10.8 

23:32 
2.1 

1 

s 

1 

31 

0:56 
1.8 

7:23 
11.5 

18:86 
1.8 

20:01 
10.7, 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  helgnts.  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  German  Charts  for  this  region,  and  which 
is  6.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  neight  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard  for  the  meridian  16°  £.:  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon,  (a.  m.)  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  j 
is  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  O.  *wll  moon;  C.  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee.  I 
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For  finding  the  height  of  the  sea  or  tide  at  any  intermediate  hour  hetween  High  and  Low 

Water. 


BAnge 

of 
Tide. 


FixL 


Subtract  from  height  of  High  Water. 


Houn  before  High  Water.  '    Hours  after  High  Water. 


12 
13 
14 
15 
16 
17 
18 
19 
20- 
21 
22 
23 
24 


6 

7 

8 

9 

10 

11 

12 

13 


5 
6 

7 
8 
9 


Feet. 


Feet. 


1.2 
1.5 
1.8 
2.0 


Feet.    I    FeeL 


Feet. 


Feet. 


Add  to  height  of  Low  Water. 


Houis  before  Low  Water. 


Feet. 


Feet. 


Feet. 


Hours  after  Low  Water. 


Feet.    ;     Feet. 


Range 

of 
Tide. 


5.9 

3.0 

6.4 

3.3 

6.9 

3.6 

7.4 

3.8 

8.0 

4.1 

8.5 

4.3 

8.9 

4.6 

9.4 

4.9 

9.9 

5.2 

10.4 

5.4 

11.0 

5.7 

11.4 

6.0 

11.9 

6.2 

0.8 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 


0.8 
0.8 
0.9 
1.0 
1.1 
1.2 
1.2 
1.3 
1.4 
1.5 
1.6 
1.6 
1.7 


EASTPOBT,  MAINE. 


5.5  ' 
6.0 

6.5  I 

7.0  I 

7.5  I 

8.0  I 
8.5 

9.0  ! 

9.5  , 

10.0 

10.4  I 

10.9 

11.4  ! 


PORTLAND,  MAINE. 


2.5 

5.2 

2.8 

5.6 

3.0 

6.1 

3.3 

6.6 

3.6 

7.0 

3.8 

7.5 

4.1 

8.0 

4.4 

8.4 

4.6 

8.9 

4.9 

9.4 

5.2 

9.9 

5.4 

10.3 

5.7 

10.8 

2.8 

0.8 

3.0 

0.8 

3.3 

0.9 

3.6 

LO 

3.9 

LO 

4.2 

LI 

4.5 

1.1 

4.8 

L2 

5.0 

L3 

5.4 

L4 

5.6 

1.4 

5.9 

1.5 

6.2 

L6 

6 

2.5 

1.3 

0.2 

0.4 

1.4 

3.0 

2.8 

7 

3.0 

1.5 

0.3 

0.4 

L5 

3.4 

3.3 

8 

3.5 

L7 

0.4 

0.4 

L7 

3.8 

3.8 

9 

4.1 

L9 

0.5 

0.5 

L9 

4.2 

4.3 

10 

4.6 

2.1 

0.5 

0.5 

2.0 

4.5 

4.8 

11 

5.1 

2.3 

0.6 

0.6 

2.2 

4.9 

5.3 

12 

5.7 

2.5 

0.7 

0.6 

2.4 

5.3 

5.8 

13 

6.2 

2.7 

0.8 

0.6 

2.5 

5.6 

6.3 

BOSTON,  MASSACHUSETTS. 


2.9 

1.6 

0.4 

0.5 

L6 

2.8 

3.4 

L9 

0.5 

0.6 

L9 

3.3 

3.9 

2.1 

0.5 

0.7 

2.1 

3.7 

4.4 

2.4 

0.6 

0.7 

2.3 

4.1 

4.9 

2.6 

0.6 

0.8 

2.6 

4.5 

5.3 

2.8 

0.7 

0.9 

2.8 

4.9 

5.8 

3.0 

0.7 

0.9 

3.1 

5.3 

6.3 

3.3 

0.8 

LO 

3.3 

5.7 

3.3 
3.8 
4.3 
4.9 
5.4 
5.9 
6.4 
6.9 


].9 
2.2 
2.6 
2.9 
3.3 
3.6 
3.9 
4.3 


0.6 
0.7 
0.9 
LO 
1.1 
L2 
L4 
L5 


NEWPORT,  RHODE  ISLAND. 


0.6 

0.2 

0.2 

0.6 

L3 

LO 

0.3 

0.0 

0.8 

0.3 

0.3 

LO 

L9 

1.6 

0.7 

0.2 

0.9 

0.3 

0.4 

L3 

2.4 

2.3 

L2 

0.3 

1.1 

0.4 

0.6 

L7 

3.0 

2.9 

L6 

0.5 

NEW  LONDON,  CONNECTICUT. 


2 

LO 

0.5 

2 

L2 

0.6 

4 

L4 

0.8 

0.2 
0.2 
0.3 


0.2 
0.3 
0.4 


0.6 
0.8 
1.0 


0.9  I 

L3 

1.7 


0.9 
1.4 
1.8 


0.6 
0.8 
LO 


WILLETS  POINT,  NEW  YORK. 


0.9 
LO 
LI 
L2 
L3 
1.4 
L5 
L6 
1.7 
L8 
L9 
2.0 
2.1 


0.4 

0.3 

0.4 

0.4 

0.4 

0.5 

0.5 

0.5 

0.5 

0.6 

0.6 

0.7 

0.6 

0.7 

0.7 

0.8 

0.5 
0.7 
0.8 
LO 
LI 
1.3 
1.4 
L6 


0.0  I 
0.1  I 
0.3  J 
0.4] 


3.2  ! 

3.5  I 
3.8  ' 
4.0 

4.3  I 

4.6  ' 
4.9 
5.2  ' 
5.5 
5.8 
6.1  I 

6.4  I 

6.7  . 


LI  I 
L3  I 

L6  I 
1.9 
2.2  I 
2.5  I 
2.8  , 
3.1  I 


L6 
1.9 
2.2 
2.5 
2.8 
3.1 
3.4 
3.7 


6.1 

6.6 

7.1 

7.6 

8.1 

8.6 

9.2 

9.6 

10.1 

10.6 

11.1 

11.6 

12.2 


2.7 
3.2 
3.7 
4.2 
4.7 
5.2 
5.7 
6.1 


0.3 

0.7 

0.5 

1.0 

0.7 

1.4 

0.9 

1.7 

0.2 

0.2 

•  0.6 

1.0 

0.3 

0.2 

0.9 

L6 

0.4 

0.3 

1.1 

2.2 

2.9 

0.8 

0.0 

3.2 

1.0 

0.1 

3.6 

LI 

0.1 

3.8 

1.2 

0.1 

4.1 

1.3 

0.2 

0.0 
0.1 
0.1 
0.2 
0.3 


LO 
1.1 
1.2 
L3 
L4 


2.5 

2.0 

0.6 

0.1 

0.1 

L2 

3.0 

2.8 

2.3 

0.8 

0.2 

0.2 

1.5 

3.5 

3.2 

2.6 

LO 

0.3 

0.3 

1.8 

4.0 

3.6 

2.8 

LI 

0.4 

0.3 

2.1 

4.5 

3.9 

3.0 

L3 

0.5 

0.4 

2.4 

5.0 

12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 


2.8 

6 

3.3 

7 

3.7 

8 

4.2 

9 

4.7 

10 

5.2 

11 

5.7 

12 

6.2 

13 

6 

7 

8 

9 

10 

11 

12 

13 
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For  finding  the  height  of  the  sea  a>'  tide  at  any  intermediate  hour  between  High  and  Lmo  j 

Water. 

Tide. 

Subtract  from  height  of  High  Water. 

Add  to  height  of  Low  Water. 

Hours  before  High  Water. 

Hours  after  High  Water. 

Hours  before  Low  Water. 

Hours  after  Low  Water. 

Range. 
Tide.   1 

8 

2 

1 

1 

1 
2                 3 

8 

2 

1 

1 

2                8- 

1 

FKt. 

FeH. 

Fed, 

Feet. 

Feet. 

Feet.     !     Feet. 

Feet. 

Feet. 

Feet.         Feel. 

1 

Feet.    1     FM. 

Feet, 

NEW  YORK, 

NEW  YORK. 

\ 

I' 

4I 


1.4 
1.9 
2.3 

2.7 


0.9 
1.2 


1.2, 

1.4 
l.C'l 


0.5  I 
0.7 


0.8 
1.2 
1.6 
2.1 


1.4 
1.8 
2.1 
2.4 
2.7 


0. 
0.9 
1.0 
1.2 


1.2 

0.6 

1.7 

0.9 

2.2 

1.1 

2.7 

1.4 

3.2 

1.6 

0.1 
0.2 
0.3 
0.4 


0.2 
0.2 
0.3 
0.4 
0.4 


0.3 
0.3 
0.4 
0.5  i 


0.8 
1.0 
1.1 
1.3 


1.6 
2.0 
2.4 

2.8 


1.6 
1.7 
1.9 
2.0 


0.8 

0.9  I 

1.0  I 

1.0  ! 


0.1 

0.1 

0.6 

1.6 

0.2 

0.4 

1.3 

2.5 

0.3 

0.5 

1.9 

3.4 

0.4 

0.8 

2.6 

4.2 

SANDY  HOOK,  NEW  JERSEY. 


0.4 
0.4 
0.4 
0.5 
0.5 


1.0 

1.2  I 
1.4  I 
1.6  1 
1.8  I 


1.7 
2.1 
2.5 
3.0 
3.3 


1.3 
1.7 
2.0 
2.3 
2.6 


0.7 
0.9 
1.1 
1.2 
1.3 


0.3 

0.3 

0.3 

0.3 

0.3 

0.4 

0.3 

0.5 

0.3 

0.5 

0.8  I 

1.2  1 
1.5  ' 
1.9  I 
2.2  ! 


1.7  I 

2.2 

2.8 

3.3 

3.7 


PHILADELPHIA,  PENNSYLVANIA. 


5 

2.7 

1.5 

0.5 

0.7 

6 

2.9 

1.5 

0.5 

0.7 

7 

3.1 

1.6 

0.5 

0.7 

1.8  ' 

1.9  I 
1.9 


2.8  j 

2.8 

2.9 


L8 
2.0  I 

2.2  ' 


1.1 

0.5 

1.9 

3.5 

4.3 

1.2  ; 

0.6 

2.1 

3.8 

4.9 

L3 

0.6 

2.3 

4.0 

5.6 

OLD  POINT  CX)MFORT,  VIRGINIA. 


0.4 
0.6 


0.5 
0.7 
0.9 


0.3  I 

0.4  I 


0.4 
0.6 
0.8 
1.1 


0.6 
0.8 
LO 
LI 
1.3 


0.1 
0.2 


0.1 
0.2 
0.3 


0.1 
0.1 


0.1 
0.2 


0.5 
0.7 


1.2 
L6 


1.1 
L4 


0.5 
0.6 


0.0 
0.1 


0.2 
0.2 


0.6 
0.8 


WASHINGTON,  DISTRICT  OF  COLUMBIA. 


0.1 
0.2 
0.3 


0.1 
0.1 


0.5 
0.7 
0.9 


1.1 
1.3 
1.5 


LO 
1.2 
1.4 


0.5 
0.6 
0.7 


BALTIMORE,  MARYLAND. 


0.3 
0.4 


0.5  I 

0.7  I 


0.5 
0.8 


0.3 
0.4 


0.1 
0.2 
0.3 


0.1 
0.1 


0.1 

0.8 

0.3 

LO 

0.3 

1.2 

0.1 
0.1 


WILMINGTON,  NORTH  CAROLINA. 


0.1 

0.1 

0.3  1 

0.6 

0.2 

0.2 

0.6  1 

LO 

0.2 

0.3 

0.9  , 

L5 

0.3 

0.4 

1.2 

2.0 

0.3 
0.6 
0.9 
1.2 


0.2 
0.3 
0.5 
0.7 


0.1 

0.2 

0.1 

0.5 

0.2 

0.8 

0.3 

L2 

0.3  I 
0.4 


0.5 
LO 
L6 
2.3 


1.3 
L6 


L5 
L8 
2.1 


0.5 

0.8 


0.9 
1.7 
2.6 
3.5 


CHARLESTON,  SOUTH  CAROLINA. 

0.7 
LI 
L4 
1.8 
2.1 


0.2 

0.2 

0.6 

L4 

L6 

0.2 

0.2 

0.9 

L8 

2.1 

0.2 

0.3 

1.2 

2.3 

2.6 

0.3 

0.4 

1.5 

2.7 

3.1 

0.4 

0.5 

L8 

3.2 

3.6 

0.3 

0.2 

LO 

L9 

0.3 

0.3 

L3 

2.3 

0.4 

0.4 

L5 

2.7 

0.5 

0.5 

L7 

3.2 

0.6 

0.6 

L9 

3.6 

SAVANNAH  ENTRANCE, 

GEORGIA. 

• 

' 

4 

2.3 

L2 

0.4 

0.3 

1.4 

2.2 

2.5 

1.5 

0.4 

0.3 

1.0 

2.2 

4 

5 

2.5 

1.3 

0.4 

0.4 

1.4 

2.4 

2.7 

1.5 

0.4 

0.4 

1.2 

2.5 

5 

6 

2.9 

L4 

0.4 

0.4 

1.5 

2.9 

3.0 

1.6 

0.5 

0.4 

L5 

3.0 

6 

7 

3.2 

1.6 

0.4 

0.5 

1.7 

3.3 

3.3 

1.7 

0.6 

0.5 

L9 

3.6 

7 

8 

3.6 

1.7 

0.4 

0.5 

1.8 

3.8 

3.6 

L8 

0.6 

0.6 

2.2 

4.1 

8 

9 

4.0 

L8 

0.5 

0.6 

L9 

4.2 

3.9 

2.0 

0.7 

0.7 

2.6 

4.6 

' 
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tor  finding  the  height  of  the  sea  or  tide  at  any  intermediate  hour  hetween  High  and  Low 

Water. 


Range 

of 
Tide. 


Subtract  from  height  of  High  Water. 


Hours  before  High  Water. 


/fcrt.   '    Fut. 


Feet. 


Feet. 


Hours  after  High  Water. 


FeeL 


Feet. 


FM. 


Add  to  height  of  Low  Water. 


Hours  before  Low  Water.       Hours  after  Low  Water. 


Feel. 


Feet. 


Feet. 


Feet. 


Feet. 


Feet, 


Range 

oT 
Tide. 


Feet. 


FERNANDINA,  FLORIDA. 


2.0 
2.4 
2.8 
3.2 
3.4 


1.1 

0.3 

0.4 

1.2 

2.1 

1.8 

0.9 

0.2 

0.3 

1.0 

1.9 

1.3 

0.4 

0.4 

1.4 

2.6 

2.2 

L2 

0.3 

0.4 

L3 

2.4 

L5 

0.4 

0.5 

1.7 

3.1 

2.6 

1.4 

0.4 

0.5 

1.6 

3.0 

1.6 

0.5 

0.5 

2.0 

3.6 

3.0 

1.7 

0.5 

0.5 

1.9 

3.5 

1.7 

0.5 

0.6 

2.2 

3.9 

3.3 

1.9 

0.5 

0.6 

2.1 

3.8 

1 

0.4 

0.1 

0.1 

0.1 

0.2 

2 

0.7 

0.2 

0.1 

0.1 

0.4 

3 

LO 

0.3 

0.1 

0.2 

0.6 

KEY  WEST,  FLORIDA. 


0.5  I 

0.9 

1.3 


GALVESTON,  TEXAS. 


0.5 

0.2 

0.1 

0.1 

0.9 

0.3 

0.1 

0.1 

L2 

0.4 

0.2 

0.2 

i 

1 

u 

2 


0.4 

0.2 

0.1 

0.1 

0.2 

0.3 

0.3 

0.2 

0.1 

0.5 

0.3 

0.1 

0.1 

0.3 

0.4 

0.4 

0.2 

0.1 

0.6 

0.3 

0.1 

0.1 

0.3 

0.5 

0.5 

0.3 

0.1 

0.6 

0.4 

0.1 

0.1 

0.3 

0.5 

0.5 

0.3 

0.1 

0.1 
0.1 
0.1 
0.1 


0.1 
0.2 
0.4 


0.2 
0.3 
0.3 
0.3 


0.4  I  1 
0.9  I  2 
1.4         3 


0.4 
0.4 
0.5 
0.6 


i 

1 

I' 


EXAMPLE  ILLUSTRATING  THE  USE  OF  TABLE  2. 
1.  Required,  the  height  of  tide  at  Boston,  Massachusetts,  at?  a.  m.,  on  a  daj'  when  the  nearest  predicted  tides  are  as  follows: 


Low  water. 
Time.         Height. 
6h  mm.       —0.6  ft. 


High  water. 
Time.         Height, 
llh  22m.        11.2  ft. 


The  given  time,  7  a.  m.,  is  about  2  hours  qfter  low  water,  and  the  range  of  tide  in  this  case  is  11.8  feet.  Entering  Table  2  for 
Boston.  2  hours  after  low  water,  for  the  range  11.8  feet  (interpolating  between  11  and  12  feet),  we  find  8.8  feet,  which,  added  to 
-0.6  foot,  the  height  of  low  water,  gives  2.7  feet  as  the  height  required. 

2.  Required,  the  height  of  tide  at  New  York,  New  York,  at  6:15  a.  m.,  on  a  day  when  the  nearest  predicted  tides  are  as  follows: 


High  water. 
Time.        Height. 
Sh  2dm.         4.4  ft. 


Low  water. 
Time.         Height. 
9h  51m.         0.1  ft. 


The  given  time,  6:15  a.  m.,  is  about  2|  hours  <nfler  high  water,  and  the  range  of  tide  in  this  case  is  4.8  feet.  Entering  Table  2  for 
New  York,  2f  hours  after  high  water,  for  the  range  4.3  feet  (interpolating  between  2  and  8  hours  and  between  4  and  5  feet),  we 
find  1.8  feet,  which,  subtracted  from  4.4  feet,  the  height  of  high-  water,  gives  2.6  feet  as  the  height  required. 

8.  Required,  the  height  of  the  tide  at  Charleston,  South  Carolina,  at  8:80  p.  m.,  on  a  day  when  the  nearest  predicted  tides  are 
aB  follows: 


Low  water. 
Time.         Height 
llh  28m.  0.0. 


High  water. 
Time.        Height. 
17h  52m.         5.0  ft. 


The  given  time,  3:30  p.  m.,  is  about  2^  hours  b^ore  high  water,  and  the  range  of  tide  is  5.0  feet.  Entering  Table  2  for 
Charleston,  2i  hours  before  high  water,  for  the  range  5.0  feet  (interpolating  between  2  and  3  hours),  we  find  1.3  feet,  which, 
subtracted  from  5.0  feet,  the  height  of  high  water,  gives  8.7  feet  as  the  height  required. 
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TABLE  2  A.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 


For  extending  the  appliccUion  of  Table  $  Btothe  height  of  the  tide  at  any  time. 

Duration  of  rise  or  fall,— that  is,  the  difference  between  the  times  of  the  tides  on  either  side  of  the  time  for  which  the  height 

U  required. 

1 

h,m. 

A.m. 

h.m. 

Km, 

A.m. 

h.m. 

h.m. 

h.m. 

h.  TO.  !  h.  TO. 

h.m. 

A.  TO. 

h.m. 

I          1 
A.  TO.  h.m.  h.m.  A,  TO. 

A.  TO. 

'a.  TO. 

A.  TO. 

L». 

280 

800 

880 

400 

480 

500 

580 

600i700 

800 

900 

1000 

1100  1200  1800  1400 

160011600 

17  001 

The  tabular  values  are  the  top  argwnent  for  entering  Table  2  B. 

006 

0  12 

0  10 

OO9I0O8   007    006    006    005 

004 

004 

008 

008 

0  08    0  081002    002 

002 

0  08    0  02 

006 

0  10 

0  25 

0  21 

0  18  ,  0  16    0  14    0  12    0  11    0  10 

009 

008 

007 

006 

006i005,005   004 

004 

10041004 

0  10 

0  15 

0  37 

0  31 

0  271023    021    019    017    016 

0  13 

0  12 

0  10 

009 

00810081007    007 

006 

|006l005 

0  15 

a 

> 

020 

0  60    0  41 

085l0  31    O281O25    022    0  21 

0  18  1  0  16 

0  14 

0  12 

0  11    0  10    0  10   0  09 

008 

0  08    0  07 

020 

026 

102i052    044    0S9036j0  81    028,026  =  022,0  19 

0  17 

0  16.0  14    0  18    0  12    0  111  0  10 

0  10    0  09 

•          1 

026 

§ 

030 

115    102,053    0  47    0411037    084,0  8l!o27i028 

0  21    0  19 

0  17    0  16   0  14    0  18   0  12 

•  0  12  !  0  11 

080 

1 

S 

035 

I27I112I102    054|048    0  43    039|036'0  81i027 

024    022 

0  20    0  18    0  17    0  16 

0  14 

,  0  14  ;  0  13 

085 

s- 

1 

040 

139 

1231111,1021055   050    04504i;0350  31 

028025 

0  28    0  21  ,  0  19    0  18 

0  17 

0  16  ,  0  15 

040 

3 

0  45 

162 

133120    110  1102    0560  5l'0  47    04O 

035 

0  81  1  0  28 

025    02810  21    020 

0  19 

0  17  1  0  16 

045 

s 

tA 

050 

204 

144    129,118    109    102056    0  52!0  44 

089 

0  85    0  31 

0  28    026024    0220  21 

0  19  1  0  18 

0  50 

9 

1 

055 

2  17 

1  54 

1  88    1  25    1  16    1  08    1  02  1  0  67    0  49 

048 

088    084 

0  81    0  28    0  26   0  21    0  23 

0  21  j  0  20 

055 

r  1 

1  00 

229 

2  01 

146    188    123115,107'l02    053 

0  47 

041    037 

OS4I08I    029    027025 

023    022 

100 

•t     1 
-     1 

tf 

106 

2  41 

2  15    I  55    1  41    1  30    1  21  j  1  13    I  07  '  0  58 

050 

045    0  40 

037084    0  31    029i027 

025   024 

1  05 

<ir   ' 

g 

1  10 

254 

2  25    2  W  .  1  49    1  37    1  27    1  19  ;  1  12    1  02 

054 

048    043,040    086    033   0  31,029 

.0  27    0  26 

1  10 

?   1 

% 

115 

806 

2  35 

2  13  11  56    144.183,124    118    107,058 

0  52    0  47 

0  42    039    086   08310  31 

029    027 

1  16 

0    1 

6 

1  20 

2  46 

222204,150139130    123J111    102 

055    050 

045    041    088    085   083 

0  81    0  29 

1  20 

1 

1 

1  25 

2  56 

2  31  ,  2  12  1  1  57    1  46    1  35    1  28  |  1  15    1  06 

06©j053 

048044    0  41038   085 

083    081 

125 

I  30 

806 

2  40  :  2  20    2  04 

1  52    1  41    1  33 

1  20    1  10 

1  02    056 

0  51    0  47    0  48    0  40   0  37 

0351033 

1  80 

i 

1  35 

2  49    2  27    2  11 

1  58    1  47    1  38 

1  24    1  14 

1  06    059 

054    0  49    045    042089 

0  37    0  86 

185 

? 

s 

1  40 

2  57    2  35    2  18  !  2  04  :  1  52    1  44 

1  29    1  18 

1  09    1  02 

0  56    0  62    0  48    0  44 

0  41  1  0  39    0  87 

1  40 

I 

! 

1  46 

8  06    2  43    2  25   2  10    1  58    1  49 

1  33    1  22 

1  12  .  1  05 

0  59    0  54  ;  0  50    0  47 

043 

041    0  38 

1  45 

1  50 

2  51    232    2  17  1204    154'l38'125 

1  16    1  08 

1  02  '  0  57    0  58 

0  49 

046 

043    040 

1  60 

1 

a 

155 

269    2  89223    2W    159 

1  42    1  29 

1  19    1  11 

1  05    1  00    055 

0  51 

0  48 

045    042 

1  55 

1 

200 

306,2  46|229!2  15    204 

1  46    1  33 

1  28  '  1  15    1  08  '  I  02  !  0  57 

058 

050 

0  47    0  44 

200 

^  1 

206 

258    235   2  20    209 

1  51    1  87 

1  26  1  1  18  1  1  11  i  1  05 

1  00:055 

052 

0  49    0  46 

205 

•Q 

2  10 

3  00 

2  41    2  26    2  15 

1  55  '  1  41 

1  80  1  1  21  1  1  13    1  07 

1  C2    0  58 

054 

0  50  ;  0  47 

2  10 

1 

2  15 

8  06 

2  48    2  82    2  20 

2  00  i  1  45 

1  33    1  24  '  1  16  '  I  10 

1  04    1  00 

056 

0  52   0  49 

2  15 

s     < 

220 

2  54  j2  37    2  25 

2  01    1  49 

187 

1  27    1  19  , 1  12 

1  07    1  02 

058 

0  54  «  0  51 

2  20 

•    •§ 

2  25 

3  00  j  2  43    2  80 

209    153 

1  40 

1  30  , 1  22    1  15 

109:1  04 

100 

056   053 

225 

i     ' 

2 

it 

»4 

230 

30612  482  35 

2  13    156 

1  44 

133 

125    1  18 

1  12    1  07 

1  02 

066    065 

2  80 

§     ' 

235 

2  54    2  40 

2  18  '  2  00    1  47  '  I  86 

1  28    120 

1  14    1  09  i  1  04 

1  00   0  57 

286 

1    . 

a 

2  40 

3  00    2  46 

2  22  i  2  04    1  50    1  39 

1  30 

1  23 

1  16    1  11  1  1  06 

102,058 

2  40 

2 

2  46 

8  06    2  51 

2  26    2  08    1  51    1  42 

1  83 

1  25    1  19    1  18  1  1  08 

104    100 

245 

1     - 

1 

0) 

250 

2  66 

2  81  ■  2  12    1  57    1  46 

1  86 

1  28  1  1  21    1  15    1  10 

1  06    1  02 

250 

265 

3  01 

2  35    2  16 

2  01  '  1  49 

139 

1  81  1  1  24  1  1  18    1  12 

1  08    1  04 

255 

9 

a 

300 

806 

240    220 

2  04    1  52 

142 

1  83126 

1  20    1  16 

1  10 

1  06 

800 

B 

3  10 

2  49  ;  2  27 

2  11    1  58 

147 

1  38    1  31 

1  24    1  19 

1  14 

109 

3  10 

1 

« 

820 

2  57    2  85 

2  18    2  04 

1  58 

144    136 

1  29    1  23 

1  18 

1  18 

320 

^ 

33U 

806    248 

2  25  i  2  10 

1  59 

1  49  1  1  40 

1  33    1  27 

1  22 

1  17 

880 

S^ 

1 

840 

2  61 

2  82  :  2  17 

201 

154    1  45 

1  88   1  81 

125 

1  20 

340 

a 

350 

259 

239 

2  28  .  2  10 

1  59'l  50 

142    1  35 

1  29 

1  24 

350 

400 

306 

2  46 

2  29  !  2  1^ 

2  04    1  55    1  46    1  89 

1  33 

128 

400 

1 

4  10 

EXPLANATION  OP  TABLES  S  A  AND  9  B. 

258 

2  35  1  2  21 

2  09    1  59    1  51    1  44 

187 

1  31 

4  10 

c 

to 

420 

2  59 

2  41    2  27 

2  15    2  04  *  1  55    1  48 

1  41 

1  35 

4  20 

f 

1 

4  30 

440 

If  til*  raai|«  of  tide  to  lew  th«ii  10  feet,  whancrtr  Um  dnratloM 
of  rht  and  ftll  are  not  lew  thaa.  My,  6  hoart,  nor  greater  than  Ch. 
Um.,  Tabl«  9  B  may  be  umkI  directly.     Bat,  for  Kmt«r  raofsAof 

806 

248 
254 

2  82 
288 

2  20    2  09    2  00    1  52 
225    2  14:204    156 

1  45 
1  49 

1  39 
1  42 

490 
440 

f 

4  50 

Ud*.  or  whan  th«  duratloni  of  rtae  and  fall  eic«ed  the  aiore  limila. 

3  00 

2  44 

2  80  1  2  19  ,  2  09    2  00 

1  53 

1  46 

450 

it  beoomea  rfeairable  to  ae«  Tabic  2  A  before  enterlac  Tkble  S  B. 

7 

500 

806 

2  49 

2  85   2  28    2  13    2  04 

1  56 

1  50 

600 

? 

1 

5  10 
5  20 

are  given: 

1.  Required,  the  helsht  of  tea  at  Ih.  Um.  p.  m.  £or  a  alatloB  at 
which  the  acarcat  prcdkted  tldea  are  given  aa  foUowa: 

265 
3  01 

240,228    2  18    206 
2  46    2  33    2  22    2  12 

200 
204 

1  58 

1  57 

5  10 
520 

J 

L 

530 

High  water.                                    Low  water. 

806 

2  51  •  2  38  .  2  26    2  17 

2  08    2  01 

580 

S.   , 

s 

5  40 
550 

TlB«.                         HMA.          Time.                          Hdcbt. 
lOh.  91m fi.OTt,           llh.  8Sm --M  ft. 

2  56    2  42  1  2  31    2  21 

3  01    2  47 '2  85    2  25 

2  12  ,  2  01 
2  16    2  08 

540 

560 

I   1 

g 

The  duration  of  fall          slTh.  8*m.~10h.  »1m  A7h.  06m. 

1 

1 

6  00 

The  time  after  high  water«18h.  16m.— lOh.  «1m.=8h.  48m. 

a  M    2  62    2  40    2  20 

2  20    2  12 

6  00 

6  10 

The  range  of  tide               b6.0--(— O.T)                b«.7  ft.                                                                n  in    n  aa     n  oo 

The  heiAt  of  high  water                                         =«.0  tt                                                                          ^  67    2  44    2  88 

2  24    2  15 

6  10 

B 

»5 

6  20 

TU>U  9  A,  argaiSUnta  1h.  06m.,  and  »h.  48m..  giTea  th.  fin.                                                                  8  02  ,  2  49    2  87 
Table  2  B.  arg  omenU  th.  r.m.,  and  6.7  ft.,  givea  iJtU.                                                                           806263241 
Required  \uAgiit  of  tea  at  Ih.  16m.  p.  m.^Ol«  Js8.8  ft.                                                                                   '  2  67    2  46 

2  27  ,  2  19 

620 

« 

1 

630 
6  40 

2  81    2  22 
285,226 

680 
6  40 

1 

650 

S.  Required,  the  height  of  aea  at  »h.  80m.  a.  m.  for  a  ataUoa  at                                                                      8  02    2  50 
which  tke  tlia  ia  diurnal,  the  aaaraat  predicted  tldaa  being  aa                                                                      o  im    ^  ou 

289 

280 

660 

1 

1 

700 

foUowa:     ^^  ^^                                      High  water.                                                                                          8  06    2  64 

248 

288 

700 

er 

d 

7  10 

Time.                         Height.          Time.                         Ha^ht. 
4h.V8m OJbtt.         Slh.0.6m sTt  ft. 

2  68 

2  47 

287 

7  10 

s 

d. 

720 
7  30 

8  02 
8  06 

2  61 
266 

241 
244 

720 
780 

St 

5 

The  duration  of  riae          s91h.  06m.^h.  SSnuaBlCh.  STm. 

§ 

7  40 
750 

The  time  after  low  water-  9h.  80m.— 4h.  98m.aB  6h.  Otm.                                                                                               ~   ' 
The  rang*  of  Ude             sS.9— 0.8                    a.t.1  ft. 
The  helglit  of  low  water                                      sO.8  ft. 

260 
802 

248 
252 

740 

760 

r 

Table  9  A,  argumentt  16h.  87m.  and  6h.  0»m.,  givea  Ih.  (8m. 

^ 

J 

8  00 

Table  9  B,  argumente  Ih.  6Sm.  and  9.1  ft.,  givea  0.4  ft. 
Required  kelgkt  of  the  tea  at  »h.  80m.  a.  m.aB0.»f0.tel.«  ft. 

8  06    2  661 

800 

p 

8  10 

2  60 

8  10 

? 

8  20 

808 

820 

•"* 

890 

806 

8  80 

fl7ding  the  time  after  high  water. 



TABLE  2  B.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 
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Height  of  the  mrface  of  the  sea  reckoned  from  high  or  low  vxUer. 

Time  before  or  after  high  oi 

low  water,— that  is,  the  difference  between  the  time  for  which  the  height  is  required  and  the      1 1 

nearest  high  or  low  water. 

h.m. 

».-. 

h.  tn.  ,A.  wi. 

h.m. 

h,  TO. 

h.  m. 

h.  m. 

h.m. 

Km. 

h,  m. 

h.m. 

h.m. 

h.m. 

h.m. 

k,m. 

h.  TO. !  A.  TO. 

h.  TO. 

010 

0«, 

0  80  j  0  40 

050 

100 

110 

120 

180 

140 

160 

200 

210 

220 

280 

2  40 

260     3  00 

3  10 

Subtract  the  tabular  values  from  the  height  of  high  water  when  th6  diflTerence  of  time  is  reckoned  from  high  water. 

Add  the  tabular  values  to  the  height  of  low  water  when  the  difference  of  time  is  reckoned  from  low  water. 

i  ^^ 

i!?b 

A 

& 

d^o 

/« 

A 

A 

ii 

A 

li 

^i 

0.1 

^.1 

0.2 

0.2      0.2 

0.2      0.2 

^i 

0.6 

1 

2     1.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0,1 

0.2 

0.2 

0.2 

0.8 

0.3 

0.3      0.4 

0.4  ;    0.6 

0.6 

1.0 

3      1.5 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.2 

0.2 

0.3 

0.3 

0.4 

0.4 

0.6 

0.5 

0.6 

0.6 

0.7 

0.8 

1.5 

g"      2.0 
8      2.5 

S      3.0 
•a      3.5 
-Z      4,0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.2 

0.2 

0.3 

0.8 

0.4 

0.5 

0.6 

0.6 

0.7 

0.8 

0.9 

0.9 

1.0 

2.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.2 

0.2 

0.8 

0.3 

0.4 

0.6 

0.6 

0.7 

0.8 

0.9 

1.1 

1.1 

1.2 

1.8 

2.6 

a 

0.0 

0.0 

0.0 

0.1 

0.1 

0.2 

0.3 

0.3 

0.4 

0.6 

0.6 

0.7 

0.8 

0.9 

1.0 

1.2 

1.3 

1.4 

1.6 

S.0 

0.0 

0.0 

0.1 

0.1 

0.2 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

1.0 

1.1 

1.2 

1.4 

1.5  1    1.7 

1.8 

8.5 

0.0 

0.0 

0.1 

0.1 

0.2 

0.3 

0.8 

0.4 

0.6 

0.7 

0.8 

0.9 

1.1 

1.2 

1.4 

1.6 

1.7  '    1.9 

2.1 

4.0 

S 

t      ^'^ 

0.0 

0.0 

0.1 

0.1 

0,2 

0.3 

0.4 

0.5 

0.6 

0.8 

0.9 

1.1 

1.2 

1.4 

1.6 

1.8 

1.9  1    2.1 

2.3 

4.6 

!i 

I      5.0 

0.0 

0.0 

0.1 

0.1 

0.2 

0.3 

0.4 

0.6 

0.7 

0.8 

1.0 

1.2 

1.4 

1.6 

1.7 

1.9 

2.2       2.4 

2.6 

5.0 

r 

i      5.5 

0.0 

0:0 

0.1 

0.2 

0.2 

0.3 

0.5 

0.6 

0.8 

0.9 

1.1 

1.3 

1.5 

1.7 

1.91    2.1 

2.4   '   2.6 

2.8 

5.5 

& 

J  la 

0.0 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.7 

0.8 

1.0 

1.2 

1.4 

1.6 

1.9 

2.1 

2.3 

2.6  1    2.8 

8.1 

6.0 

A 

0.0 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.7 

0.9 

1.1 

1.3 

1.5 

1,8 

2.0 

2.3 

2.6 

2.8  !    3.1 

8.4 

6.6 

<? 

I      7.0 

0.0 

0.0 

0.1 

0.2 

0.8 

0.4 

0.6 

0.8 

1.0 

1.2 

1.4 

1.6 

1.9 

2.2 

2.4 

2.7 

3.0       3.3 

8.6 

7.0 

1 

5      7.5 

0.0 

0.1 

0.1 

0.2 

0.3 

0.5 

0.6 

0.8 

1.0 

1,3 

1.5 

1.8 

2.0 

2.3 

2.6 

2.9 

3.2       3.6 

3.9 

7.6 

S      8.0 

0.0 

0.1 

0.1 

0.2 

0.4 

0.5 

0.7 

0.9 

1.1 

1.3 

1.6 

1.9 

2.2 

2.5 

2.8 

3.1 

3.5  ;    3.8 

4.1 

8.0 

i  a     8.5 

0.0 

0.1 

0.1 

0.2 

0.4 

0.5 

0.7 

0.9 

1.2 

1.4 

1.7 

2.0 

2.8 

2.6 

3.0 

3.3 

3.7  1    4.0 

4.4 

8.6 

^ 

2      9.0 
S      9.6 

0.0 

0.1 

0.1 

0.2 

0.4 

0.6 

0.8 

1.0 

1.2 

1.5 

1.8 

2.1 

2.4 

2.8 

3.1       3.5 

3.9       4.3 

4.6 

9.0 

0.0 

0.1 

0.2 

0.3 

0.4 

0.6 

0.8 

1.0 

1.3 

1.6 

1.9 

2.2 

2.6 

2.9 

3.3       3.7 

4.1       4.5 

4.9 

9.6 

•3     10.0 

0.0 

0.1 

0.2 

0.8 

0.4 

0.6 

0.8 

1.1 

1.4 

1.7 

2.0 

2.3 

2.7 

3.1 

3.5       3.9 

4.3       4.7 

6.2 

10.0 

I 

1    10.5 

0.0 

0.1 

0.2 

0.3 

0.6 

0.7 

0.9 

1.2 

1.4 

1.8 

2.1 

2.6 

2.9 

3.3 

3. 7       4. 1 

4.5       5.0 

6.4 

10.6 

I     11.0 

0.0 

0.1 

0.2 

0.8 

0.5 

0.7 

0.9 

1.2 

1.5 

1.8 

2.2 

2.6 

3.0 

3.4 

3.8       4.3 

4.7  ,    5.2 

6.7 

11.0 

9^ 

S     11.5 

0.0 

0.1 

0.2 

0.3 

0.5 

0.7 

1.0 

1.8 

1.6 

1.9 

2.3 

2.7 

8.1 

3.6 

4.0       4.5 

.•i.O  '    5.4 

5.9 

11.6 

ST 

5    12.0 

0.0 

0.1 

0.2 

0.8 

0.5 

0.7 

1.0 

1.3 

1.7 

2.0 

2.4 

2.8 

3.3 

8.7 

4.2       4.7 

5.2  1    5.7 

6.2 

12.0 

ss* 

■S    12.5 

0.0 

0.1 

0.2 

0.8 

0.6 

0.8 

1.1 

1.4 

1.7 

2.1 

2,5 

2.9 

3.4  *    3.9 

4.4       4.9 

5.4       5.9  1    6.4 

12.5 

0 

§    18.0 

0.0 

0.1 

0.2 

0.4 

0.6 

0.8 

1.1 

1.4 

1.8 

«»  o 

2.6 

8.1 

3.5 

4.0 

4.5  .    5.1 

5.6       6.2 

6.7 

13.0 

g     13.5 
<    14.0 

0.0 

0.1 

0.2 

0.4 

0.6 

0.8 

1.1 

1.5 

1.8 

2!  3 

2.7 

3.2 

3.7 

4.2 

4. 7       5. 8 

6.8       6.4 

7.0 

13.5 

s* 

0.0 

0.1 

0.2 

0.4 

0.6 

0.9 

1.2 

1.5 

1.9 

2.3 

2.8 

8.3 

8.8 

4.3 

4.9       5.5 

6.0       6.6 

7.2 

14.0 

Jo* 

^     14.5 

0.0 

0.1 

0.2 

0.4 

0.6 

0.9 

1.2 

1.6 

2.0 

2.4 

•2.9 

3.4 

3.9 

4.5 

5. 1       6. 7 

6.3       6.9 

7.6 

14.5 

&• 

^    16.0 

1   Z     15.5 

0.0 

0.1 

0.2 

0.4 

0.7 

0.9 

1.3 

1.6 

2.1 

2.5 

3.0 

8.6 

4.1 

4.6 

5.2       5.8 

6.5       7.1 

7.7 

16.0 

1 

0.0 

0.1 

0.2 

0.4 

0.7 

1.0 

1.8 

1.7 

2.1 

2.6 

3.1 

8.6 

4.2 

4.8 

5.4  .    6.0 

6.7 

7.3 

8.0 

15.5 

1 

'   1    16.0 
t    16.5 

0.0 

0.1 

0.8 

0.6 

0.7 

1.0 

1.4 

1.8 

2.2 

2.7 

3.2 

3.8 

4.8 

5.0 

6.6  '    6.2 

6.9 

7.6 

8.2 

16.0 

» 

0.0 

0.1 

0.3 

0.5 

0.7 

1.0 

1.4 

1.8 

2.3 

2.8 

3.3 

3.9 

4.5 

5.1 

6.8  .    C.4 

7.1 

7.8 

8.5 

16.5 

§. 

«    17.0 

0.0 

0.1 

0.3 

0.5 

0.7 

1.1 

1.4 

1.9 

2.3 

2.8 

3.4 

4.0 

4.6 

5.3 

5.9  '    6.6 

7.3       8.0 

8.8 

17.0 

Oi 

^    17.5 

0.0 

0.1 

0.8 

0.5 

0.8 

1.1 

1.6 

1.9 

2.4 

2.9 

3.5 

4.1 

4.8 

5.4 

6.1 

6.8 

7.6 

8.8 

9.0 

17.6 

1   ; 

0.0 

0.1 

0.8 

0.6 

0.8 

1.1 

1.5 

2.0 

2.5 

8.0 

3.6 

4.2 

4.9 

6.6 

6.3 

7.0 

7.8 

8.5 

9.3 

18.0 

iP    18.5 

0.0 

0.1 

0.8 

0.5 

0.8 

1.2 

1.6 

2.0 

2.5 

8.1 

3.7 

4.3 

5.0 

5.7 

6.5 

7.2 

8.0 

8.8 

9.6 

18.5 

"1 

^     19.0 

0.0 

0.1 

0.3 

0.5 

0.8 

1.2 

1.6 

2.1 

2.6 

3.2 

3.8 

4.5 

5.2 

5.9 

6.6 

7.4 

8.2 

9.0 

9.8 

19.0 

2    19.6 

0.0 

0.1 

0.3 

0.5 

0.9 

1.2 

1.7 

2.1 

2.7 

3.3 

3.9 

4.6 

6.8 

6.0 

6.8 

7.6 

8.4 

9.2 

10.1 

19.6 

0 

*    20.0 

0.0 

0.1 

0.3 

0.6 

0.9 

1.3 

1.7 

2.2 

2.7 

3.3 

4.0 

4.7 

5.4 

6.2 

7.0 

7.8 

8.6 

9.5 

10.8 

20.0 

2. 

1    20.6 
S    21.0 

0.0 

0.1 

0.8 

0.6 

0.9 

1.8 

1.7 

2.2 

2.8 

3.4 

4.1 

4.8 

6.6 

6.3 

7.2 

8.0 

8.8 

9.7 

10.6 

20.5 

0.0 

0.1 

0.3 

0.6 

0.9 

1.3 

1.8 

2.3 

2.9 

8.5 

4.2 

4.9 

5.7 

6.5 

7.3 

6.2 

9.1 

9.9 

10.8 

21.0 

5 

^    21.6 

0.0 

0.2 

0.3 

0.6 

0.9 

1.3 

1.8 

2.4 

2.9 

3.6 

4.3 

5.0 

5.8 

6.7 

7.5 

8.4 

9.3 

10.2 

11.1 

21.5 

X 

2    22.0 

i  ^-^ 

0.0 

0.2 

0.4 

0.6 

1.0 

1.4 

1.9 

2.4 

8.0 

8.7 

4.4 

5.2 

6.0 

6.8 

7.7 

8.6 

9.5 

10.4 

11.8 

22.0 

o. 

0.0 

0.2 

0.4 

0.6 

1.0 

1.4 

1.9 

2.5 

3.1 

3.8 

4,5 

5.3 

6.1 

7.0 

7.9 

8.8 

9.7 

10.7 

11.6 

22.5 

2. 

::    28.0 

0.0 

0.2 

0.4 

0.6 

1.0 

1.4 

2.0 

2.5 

3.2 

3.9 

4.6 

5.4 

6.2 

7.1 

8.0 

9.0 

9.9 

10.9 

11.9 

28.0 

s- 

P    23.5 
?    24.0 
5    24.5 

0.0 

0.2 

0.4 

0.7 

1.0 

1.5 

2.0 

2.6 

3.2 

8.9 

4.7 

5.5 

6.4 

7.3 

8.2       9.2 

10.1 

11.1 

12.1 

23.6 

9 

0.0 

0.2 

0.4 

0.7 

1.1 

1.5 

2.0 

2.6 

3.3 

4.0 

4.8 

5.6 

6.6 

7.4 

8.4 

9.4 

10.4 

11.4 

12.4 

24.0 

gi 

0.0 

0.2 

0.4 

0.7 

1.1 

1.5 

2.1 

2.7 

3.4 

4.1 

4.9 

5.8 

6.7 

7.6 

8.6 

9.6 

10.6 

11.6 

12.6 

24.5 

5 

J    25.0 

0.0 

0.2 

0.4 

0.7 

1.1 

1.6 

2.1 

2.7 

8.4 

4.2 

5.0 

5.9 

6.8 

7.7 

8.7 

9.7 

10.8 

11.8 

12.9 

25.0 

1    25.5 
1    26.0 
»    26.5 

0.0 

0.2 

0.4 

0.7 

1.1 

1.6 

2.2 

2.8 

3.5 

4.8 

5.1 

6.0 

6.9 

7.9 

8.9 

9.9 

11.0 

12.1 

13.1 

25.5 

0.0 

0.2 

0.4 

0.7 

1.1 

1.6 

2.2 

2.9 

3.6 

4.4 

5.2 

6.1 

7.1 

8.0 

9.1 

10.1 

11.2 

12.3 

13.4 

26.0 

0.0 

0.2 

0.4 

0.7 

1.2 

1.7 

2.2 

2.9 

3.6 

4.4 

6.3 

6.2 

7.2 

8.2 

9.3 

10.3 

11.4 

12.5 

13.7 

26.5 

5* 

S    27.0 

0.0 

0.2 

0.4 

0.8 

1.2 

1.7 

2.8 

3.0 

3.7 

4.5 

5.4 

6.3 

7.3 

8.4 

9.4 

10.6 

11.6 

12.8 

13.9 

27.0 

P* 

■o    27.5 

0.0 

0.2 

0.4 

0.8 

1.2 

1.7 

2.3 

3.0 

3.8 

4.6 

5.5 

6.5 

7.5 

8.6 

9.6 

10.7 

11.9 

13.0 

14.2 

27.6 

f 

5    28.0 

0.0 

0.2 

0.4 

0.8 

1.2 

1.8 

2.4 

3.1 

3.8 

4.7 

5.6 

6.6 

7.6 

8.7 

9.8 

10,9 

12.1 

13.3 

14.4 

28.0 

sr 

k    28.6 

0.1 

0.2 

0.5 

0.8 

1.8 

1.8 

2.4 

3.1 

3.9 

4.8 

5.7 

6.7 

7.7 

8.8 

10.0 

11,1 

12.3 

13.5 

14.7 

28.5 

t 

rf    29.0 

0.1 

0.2 

0.5 

0.8 

1.3 

1.8 

2.4 

3.2 

4.0 

4.9 

5.8 

6.8 

7.9 

9.0 

10.1 

11.3 

12.6 

13.7 

15.0 

29.0 

1    29.5 
S    S0.0 

0.1 

0.2 

0.5 

0.8 

1.3 

1.9 

2.5 

3.2 

4.0 

4.9 

5.9 

6.9 

8.0 

9.1 

10.3 

11.5 

12.7 

14.0 

15.2 

29.6 

«* 

0.1 

0.2 

0.5 

0.8 

1.8 

1.9 

2.5 

3.3 

4.1 

5.0 

6.0 

7.0 

8.1 

9.3 

10.5 

11.7 

12.9 

14.2 

15.6 

30.0 

ST 

i 

1    80.5 
g)    31.0 

0.1 

0.2 

0.5 

0.9 

1.8 

1.9 

2.6 

3.3 

4.2 

5.1 

6.1 

7.2 

8.3 

9.4 

10.7 

11.9 

13.2 

14.4 

15.7 

30.5 

0.1 

0.2 

0.5 

0.9 

1.4 

1.9 

2.6 

3.4 

4.3 

5.2 

6.2 

7.3 

8.4 

9.6 

10.8 

12.1 

13.4 

14.7 

16.0 

31.0 

£ 

3    81.6 
»    82.0 

0.1 

0.2 

0.5 

0.9 

1.4 

2.0 

2.7 

3.5 

4.3 

5.3 

6.3 

7.4 

8.6 

9.8 

11.0 

12.3 

13.6 

14.9 

16.2 

31.6 

I 

0.1 

0.2 

0.6 

0.9 

1.4 

2.0 

2.7 

3.5 

4.4 

5.4 

6.4 

7.5 

8.7 

9.9 

11.2 

12.5 

13.8 

16.1 

16.5 

32.0 

32.5 

0.1 

0.2 

0.6 

0.9 

1.4 

2.0 

2.8 

3.6 

4.6 

5.4 

6.5 

7.6 

8.8 

10.1 

11.4 

12.7 

14.0 

15.4 

16.8 

32.6 

The  above  table  v 

ras  compu 

ted  f 

or  ti<3 

lea  hi 

iving 

peri( 

)da  oi 

[rise 

and  fa 

11  each  equa 

I  to  one-quai 

ter  of  a  lunar  day,  or  about     1 1 

6k  l»i.    Table  2 

Ahaabee 

nmA< 

leto 

exteo 

dthe 

appl 

icatlG 

noft 

hiatal 

>le  to  nearly 

all  kinds  of 

Lides,  except  river  tides. 

_ 
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TABLE  3.— TIDAL  DIFFERENCES 


22 


'  Geographic  position. 


Station. 


NORTH  AMERICA  (ARCTIC 
Regions). 

arctic  archipelago. 


Lati- 
tude. 


Longitude. 


Arc.    Time, 


North, 


West. 


Herschel  leland -  69  37  I  138  55 

Bay  Of  Mercy 74  10  '  118  20 

Prince  of  Wales  Strait 73  00     116  00 

Winter  Bay 74  50    11100 


Bridport  Inlet,  Dealy  Island 74  55 

Northumberland  Sound ;  76  52 

Refuge  Cove,  Wellington  Channel . .   75  31 
Qrifflths  Island,  Barrow  Strait 74  35 


108  47 
97  00 
92  10 
95  80 


Beechey  Island.  Barrow  Strait ,  74  43  I  92  00 

Port  Leopold,  Barrow  Strait 78  50,  90  26 

Port  Kennedy,  Bellot  Strait ?2  01  I  94  15 

Fury  and  Hecla  Strait 69  25  ,  81  80 


HUDflON  BAY. 


62  41 
58  46 
67  02 
62  34 


Marble  Island 

Port  Churchill 

York  Factory 

Port  Laperriere,  Digges  Island . 

HUDSON  STRAIT. 


Port  Boucherville,  Nottingham  I. ...  63  12 

StupartBay 61  35 

Ashe  Inlet I  62  83 

Koksoak  River,  Ungava  Bay i  58  34 

Port  Burwell,  Ungava  Bay 60  25 

CUMBERLAND  SOUND.  I 

Kingua  Fiord |  66  86 

GREENLAND. 


West  coast. 

Frederikfldal 

Nennortallk 

Julianshaab 

Arsuk 

Frederlckshaab 


I 


60  01 
60  08 

60  42 

61  12 

62  00 


Godthaab 64  12 

Holsteinborg 67  00 

"  "  68  50 

69  16 
72  50 


Whaleflsh  Inlands . 
Qodthavn,  Disco  Island . 
Upemivik 


North  Star  Bay 

Wolstenholm  Sound 

Port  Foulke 

Ren.%elaer  Bay 

Thank  God  Harbor,  Polaris  Bay. 

GRINNSLL  LAND. 


Cape  Lawrence 

Fort  Conger,  Discovery  Harbor. 
Cape  Sheridan 


JAN  MAYEN. 

41  I  Mary  Muss  Bay 

ICELAND. 


42  ,  Reikiavik  . 


GREENLAND. 

East  coast. 

43  I  CapeBorgen 

44  !  Cape  Philip  Broke 

46     Pendulum  Island 

46  '  Jackson  Island 

47  Cape  Hold-with-Hope(Broer  Buys) 

48  ;  Nubarblk 

49  Cape  Farewell 


76  80 
76  33 
78  18 
78  87 
81  87 


81  21 
'  81  44 
I  82  25 


71  00 


64  12 


75  26 
74  55 
74  40 
78  56 
73  28 
63  25 
59  46 


91  10 
94  10 

92  32 
78  01 


77  28 
71  32 
70  35 
68  12 
64  46 


67  20 


44  34 

45  16 
45  54 

48  27 

49  37 

I 

51  44  I 
58  42  I 
53  15  , 
53  28 
56  05 

68  50  I 
68  56 
73  00  1 
70  53  I 
61  44  , 


h.m. 
9  16 
7  63 
744 
7  24 

7  15 
6  28 
6  09 
6  22 


6  08 
6  02 
6  17 
5  26 


6  05 
6  17 
6  10 
5  12 


5  10 
4  46 
4  42 
4  83 
4  19 


429 


2  58 

3  01 
304 
3  14 
3  18 

8  27 
885 
8  33 

3  84 
8  44 

4  35 
4  36 
4  52 
4  44 
4  07 


18  02 

17  86  , 

18  SO 
20  00  I 
20  80  I 

42  00  I 

43  66  i 


Standard  port  for 
reference. 


69  15  '  4  37 
64  44  ,  4  19 
61  30       4  06 


8  28       0  34 


21  60       1  27 


1 


1  12 
1  10 
1  14 
1  20 

1  22 

2  48 
2  56 


Name. 


Madras. 
Madras. 
Madras. 
Madras. 


Charleston  . 
Melbourne  . 
Charleston  . 
Madias 


Page, 


Tidal  differences. 


Time. 


HW. 


LW. 


Charleston  . 
Charleston  . 
Charleston  . 
Charleston  . 


241 
241 
241 
241 

107 
225 
107 
241 


107  I 
107 
107  I 
107  I 


Brest i  273  ' 

Brest I  278  I 

Brest .1  273 

Brest I  273  . 


Brest 

Liverpool  . 
Liverpool  . 
Liverpool  . 
Sheerne.««  . 


273 
305 
305 
805 


Sheemes8 1    289 


Charleston  . 
Charleston  . 
Charlei«toii  . 
Charleston  . 
Charleston  . 


Savannah  Entr, 
Savannah  Entr 
Savannah  Entr 
Savannah  Entr 
Savannah  Entr, 

Savannah  Entr 
Savannah  Entr. 
Savannah  Entr, 
Savannah  Entr, 
Charleston  . 


107 
107 
107 
107 
107 

111 
111 
111 
111 
111 

111 
111 

in 
111 

107 


I 

Savannah  Entr...'  Ill 

Charleston l  107 

Madras 241 

Halifax 51 

i 

Sheerness I  289 


Halifax 

Halifax 

Nagaj^kl 

Nagasaki 

Nagasaki 

Madras 

Savannah  Entr... 


51 
51 
178 
173 
173 
241 
111 


Local  time. 


I 


h.  m. 
-3  20 
-8  18 
-8  88 
-6  58 

-5  58 
-1  50 
+4  12 
-8  11 


+4  18 
+8  69 
+3  82 
-0  60 


+0  22 
+3  18 
+7  27 
+5  12 


+5  18 
-2  56 
-3  07 
-2  29 
-3  27 


h.  m. 
-3  15 
-7  28 
-8  13 
-6  43 

-5  51 
-1  57 

+4  12 
-8  Ofi 


+4  20 
+4  00 
+3  32 
-0  fiO 


+0  15 
+3  10 
+7  20 
+6  02 


+5  09 
-3  23 
-8  38 
-3  00 
-3  10 


Height 


HW.      LW 


Mean  Low 
Water  Springs. 


-4  60  i 
-2  12  I 
-2  49  I 
-1  29 
-1  82  I 

-0  68  , 
-1  14 
+0  28  I 
+1  16 
+8  14 

+8  22 
+3  24  I 
+8  89  ' 

+4  08 
+4  32  I 


+3  88 
+3  63 
+2  13 


+3  27  i 
+4  46 


+4  02 
+3  16 
+3  12 
+2  57 
+2  42 
-2  06 
-8  89 


-4  50 
-2  14 
-2  51 
-1  31 
-1  34 

-1  05 
-1  21 
+0  21 

+1  09 
+3  08 

+3  16 
+3  10 
+3  16 
+3  54 

+  4  26 


+3  81 

+3  48 
+2  13 


+3  04 
+6  06 


+8  42 
+2  62 
+8  13 
+2  58 
+2  43 
-2  02 
-3  46 


feeL 
-0.6 
-LO 
0.0 
+0.6 

-1.6 
-0.2 
-0.1 
+0.6 


-0.2 
-0.2 
-1.6 
+2.0 


-3.6 
-6,7 
-9,4 


-5.2 
-2.2 
+2.9 
+9.2 
+2.2 


+6  28       +6  40     +8.3 


+3.0 
+2.4 
+1.0 
+6.3 

+2.7 

+4.1 
+2.0 
-0.2 
-0.1 
+0.1 

-0.3 
-0.2 
+1.8 
+2.6 
-0.4 


+5.0 

0.0 

-0.4 


-2.2 


-2.0 
-L6 
-1.0 
0.0 
-0.4 
+1.6 
-0.2 


feet. 
-0.2 
-0.2 
-0,2 
0.0 

+0.4 
0.0 

+0.6 
0.0 


+0.6 
+0.6 
+0.4 
+0.9 


-0.9 
-0.4 
-0.9 
-1.2 


-0.8 
-0.2 
+0.7 
+1.6 
+0.6 


+0.9 


+1.2 
+1.2 
+1.0 
+L6 
+1.2 

+1.4 
+1.2 
+1.0 
+0.9 
+1.1 

+1.1 
+1.0 
+1.4 
+1.5 
+0.8 


+2.0 
+0.8 
-0.2 


0.0 
-0.2 


0.0 

0.0 

-0.2 

0.0 

0.0 

+0.1 

+1.0 


Ratio 

of 
ranges. 


0.80  I 
0.67  I 
1.02 

L29 

0.60  I 
0.82 
0.86 
1.29 


0.84; 
0.84 
0.60 
1.21  , 


0.61 
0.78 
0.61 
0.46 


0.70 
0.90 
1.10 
1.86 
1.12 


1.21  I 


1.34 

1.22 

0.99, 

1.71 

1.28 

1.41 
1.13 
0.84  I 
0.86 
0.86 

0.80 
0.81 
1.05 
1.16 
0.76 


1.47 
0.83 
0.84 


0.70 
0.85 


0.56 

0.68 

0.86 

1.00, 

0.96' 

1.60  I 

0.82 
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ninrriAi  wavp    Mean  sea  level  I 
Diurnal  wave,  above  plane  of— '  ' 

,  Varia- 

,  don  of 
^  ,  the  com- 
Trpplc      paag 


Interval. 


22 


Mean. 


I     HWI. 


h.  m. 

450 
12  20 
12  00 

1  20 

1  38 
12  20 
11  50 

006 


LWI. 


9 

1156 

10 

11  38 

11 

11  10 

12 

650 

h.  m. 
11  05 
7  00 

6  10 

7  40 

800 
6  10 
540 
620 


548 
529 
500 
0  40 


18  '  4  00 

14  ;  6  56 

15  11  06 

16  8  52 


868 
750 
804 
8  42 
904 


629 


266 
588 
456 
6  15 
6  12 

640 
620 
8  05 
8  50 
10  50 


11  21 
5  10 


48  ,  11  65 

44  U  10 

45  11  06 

46  10  50 

47  10  86 

48  6  20 
49!  4  00 


10  15 
046 
455 
289 


2  46 
1  87 

1  52 

2  80 
2  62 


11  42 


I 

10  58  I 

11  00 

11 14  ; 

11  43 

12  14  I 

•! 


11  09 
11  84 
10  85 


506 
1125 


543 
458 
453 
488 
423 
008 
10  13 


Tropic. 


HHWI.      LLWI, 


9  10 
11  46 
11  09 
0  08 
0  00 

0  27 
007 

1  52 

2  37 
4  38 

4  46 
4  40 

4  45 

5  23 

5  58 


5  01 
620 
420 


h.  m. 

5  17a 
12  51a 
r2  2Sa 

1  416 

1  &Sb 
12  61a 
12  08a 

0  266 


12  14a 
11  50a 
11  24a 
7  00a 


350a 
656a 
11  04a 
860a 


8  62a 

7  46a 

8  01a 
889a 
905a 


528a 


259a 

5  38a 

6  01a 
6  19a, 

6  16a  I 


6  41a; 
622a 
8  07a' 
8  52ai 

10  56a  I 

11  05a 
11  07a 
11  20a 

11  49a 

12  22a 


11  14a 
11  42a 
10  46a 


11  26b 


5  13a 


12  Ola 
11  16a 
11  08a 
10  68a 
10  38a 
626a 
4  05a 


A,  m. 
12  066 
8  11a 

7  07a 
880a 

8  49a 
7  22a 
622a 
7IO0 


629a 
4  58a 
4  18a 
0  10a 


10  18a 
0  476 
4586 
2  486 


2  476 
1  406 

1  586 

2  316 
2466 


11  49a 


8  506 

11  256 

10  466 

-  0  15a 

-020a 

0  13a 
-009a 

1  34o 

2  19a 
4  31a 

4  37a 
4  32a 

4  38a 

5  16a 

6  49a 


4  55a 

5  11a 
4  06a 


5  046 
11  24a 


5  41a 
4  56a 
4  52a 
4  37a 
4  22a 
0  19a 
9  506 


Range  of  tide. 


Mean 

(Mn). 


Feet. 
1.8 
1.6 
2.3 
2.9 

8.1 
1.4 
4.4 
2.9 


4.3 
4.3 
8.1 
6.2 


8.9 
11.5 
8.9 


10.2 
19.2 
23.5 
28.9 
16.1 


15.9 


6.9 
6.3 
5.1 

8.8 


9.5 
7.6 
5.7 

5.8 
5.8 

5.4 
5.5 
7.1 
7.8 
3.9 


9.9 
4.8 
1.9 


3.0 
11.5 


2.4 
2.9 
5.3 
6.2 
6.9 
3.6 
5.5 


Spring 

(8g). 


Feet. 
2.3 
2.0 
3.0 
8.8 

4.0 
1.8 
5.7 
3.8 


6.6 
5.6 
4.0 
8.0 


12.0 
15.5 
12.0 
9.0 


13.5 
25.1 
31.2 
38.5 
19.7 


Neap 

(Np). 


Feet. 
1.2 
1.0 
1.5 
1.9 

2.0 
0.9 
2.8 
1.9 


2.8 
2.9 
2.1 
4.2 


I 


9.4 
8.6 
7.0 
12.0 
9.0 

12.5 
10.0 
7.5 
7.6 
8.0 

7.5 
7.6 
9.9 
10.8 
6.4 


13.8 
6.9 
2.6 


3.8 


14.5 


8.1  , 
3.7 
6.7  ' 
7.9  ' 
7.5  , 
4.9 
7.6 


5.1 


5.1 
3.8 


6.1 
12.3 
14.4 
17.6 

9.8 


9.8 


8.8 
8.4 
2.8 
4.8 
3.6 

6.0 
4.8 
3.6 
3.7 
3.0 

2.9 
2.9 
3.7 
4.1 
2.0 


5.1 
2.2 
1.0 


2.2 


8.4 


1.8 
2.1 
3.9 
4.6 
4.8 
2.0 
3.0 


Great 
tropic 

(Gc). 


FeeL 
2.9 
2.6 
8.6 
4.3 

4.6 
2.4 
6.1 
4.8 


6.0 
6.8 
4.4 
8.0 


8.8 
10.9 
8.3 
6.2 


9.8 
18.7 
22.3 
28.6 
14.6 


16.1 


7.4 
6.7 
6.6 
9.8 

7.1 

9.9 
7.9 
6.0 
6.0 
6.0 

6.6 
5.6 
7.4 
8.0 
3.8 


10.1 
4.1 
1.8 


8.6 
12.6 


3.0 
3.5 
6.2 
7.2 
6.9 
3.9 
5.9 


Tropic  diurnal 
inequality. 


HWQ. 


Feet. 
1.6 
1.5 
1.8 
2.0 

2.1 
1.4 
2.6 
2.0 


2.5 
2.6 
2,2 
8.1 


I 


LWQ. 


0.4 
0.4 
0.4 
0.3 


0.3 
0.8 
0.6 
0.6 
1.4 


1.8 


2.1 
2.0 
1.8 
2.3 
2.0 

2.0 
1.8 
1.6 
1.6 
0.7 

0.6 
0.6 
0.7 
0.8 
0.5 


0.9 
0.6 
0.4 


0.2 


0.4 


0.2 
0.2 
0.8 
0.3 
0.3 
1.5 
1.8 


Feet. 
0.9 
0.8 
1.0 
1.1 

1.1 
0.8 
1.4 
1.1 


1.4 
1.0 
0.8 
1.1 


0.2 
0.2 
0.2 
0.2 


0.9 
1.4 
1.4 
1.5 
0.2 


1.5 


0.5 
0.5 
0.4 
0.6 
0.5 

0.4 
0.3 
0.3 
0.3 
0.6 

0.6 
0.6 
0.7 
0.7 
0.5 


Tropic 
HW 

inter- 
val. 


0.8 
0.5 
0.8 


0.6 
1.2 


0.6 
0.6 
0.8 
0.9 
0.9 
0.4 
0.5 


h.  m. 


Tropic 
range. 


Feet. 
1.8 
1.7 
2.1 
2.3 


18  51 
13  00 


9  16 


7  07  I 


Predic- 
tions. 


2.4  1 
1.6 
2.9 
2.3 


2.8 
2.7 
2.3 
8.3 


0.4 
0.4 
0.4 
0.4 


1.0, 

1.6  I 
1.5  , 

1.7  ! 

1.4, 


2.8 


2.0 
1.8 
1.6 
1.6 
0.8 

0.9 
0.9 
1.0 
1.0 
0.7 


LLW. 


Feet. 
1.2 
1.0 
1.5 
1.9 

2.0 
0.9 
2.8 
1.9 


2.8 
2.8 
2.0 
4.0  ! 


10.5 


2.1  I  4.7 

2.0  I  4.8 

1.8  I  8.5 

2.4  6.0 

2.0  4,5 


6.2 
5.0 
3.8 
8.8 
4.0 

3.8 
8.8 
5.0 
5.4 
2.7 


1.2 

6.9 

0.8 

8.0 

0.5 

1.3 

0.7 

1.9 

1.3 

7.2 

0.6 

1.6 

0.6 

1.8 

0.8 

3.4 

0.9 

4.0 

0.9 

3.8 

1.5 

2.4 

1.9 

8.8 

Feet. 
1.3 
1.2 
1.6 
1.9 

2.1 
1.1 
2.8 
1.9 


2.8 
2.5 
1.9 
8.6 


6.0 

7.8 
6.0  I 

4.5  I 


12.6 
15.6 
19.2 
9.8 


4.2 
4.5 
4.2 
3.1 


5.0 
9.5 
11.3 
14.4 

7.1 


East. 
o 

43.0 
90.0 
90.0 
120.0 

136. 0£. 
158.  OW. 
189.  OW. 
148.  OW. 

West. 

187.0 
127.0 
134.0 
81.5 


East. 

4.5 
10.0 

7.0 
44.0  W. 


Wett. 

48.0 
49.0 
52.0 
42.0 
49.0 


I 


8.0 


3.3 
8.0 
2.5 
4.3 
3.2 

4.5 
8.6 
2.6 
2.6 

2.8 

2.6 
2.6 
3.4 
3.9 
2.0 


6.6 


46.5 
47.0 
48.0 
49.5 
51.5 

56.5 
62.0 
64.0 
64.5 
75.0 


t 


'  97.0 
I  97.5 
,107.0 
105.0 
'  96.0 


4.8  105.0 
2.1  '  99.0 
0.9     95.0 


1.8     28.0 
6.8     35.5 


1.5 
1.8 
3.2 
3.7 
3.6 
1.7 
2.6 


38.5 
38.0 
37.5 
39.0 
39.0 
49.6 
46.0 
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TABLE  8.— TIDAL  DIFFERENCES 


station. 


'  NORTH  AMERICA  (Eaot  Coast). 

LABRADOR. 


1  '  Eclipee  Harbor .. . 

2  NacnvakBay 

Naln 

Hopedale  Harbor. 
Indian  Harbor .... 


Independent  Harbor . 

Indian  Tickle 

Seallslands 

Veni«on  Tickle 

Occasional  Harbor . . . 


Fishing  Ship  Harbor 

Spear  Harbor 

St.  Lewis  Sound 

Chateau  Bay.  Strait  of  Belle  Isle .. 

Red  Bay,  Strait  of  Belle  Isle 

Forteau  Bay,  Strait  of  Belle  Isle  .. 

NEWFOUNDLAND. 

Ikut  coatt. 


PistoletBay 

Hare  Bay 

Canada  Bay 

Cat  Head.  White  Bay 

Fortune  Harbor,  Notre  Dame  Bay. 


Fogo  Harbor 

Barrow  Harbor,  Bonavlsta  Bay  , 
Hearts  Content,  Trinity  Bay . . . . 
Grace  Harbor,  Conception  Bay.. 
St.  Johns 


South  coast. 


Cape  Race 

Trepassey  Harbor 

St.  Mary  Harbor,  St.  Mary  Bay. 
Cape  St.  Mary,  Placentia  Bay . . 
Woody  Islana,  Placentia  Bay  . . 
Burin  Harbor,  Placentia  Bay.. . 


Geographic  position. 


LaU- 
tude. 


Great  Laun 

St.  Pierre  Island 

Brunet  Islands 

Grand  Bank  Harbor.  Fortune  Bay. 
Grand  le  Pierre  H.,  Fortune  Bay. . 


38    Breton  Harbor,  Fortune  Bay . 


39  ;  Hermitage  Cove . 

40  Rencontre  Bay . . 

41  I  LaHuneBay 

42  Burgeo  Islands . . 

43  LaPoileBay.... 

44  Port  Basque 


^^orth. 
o  / 
M50 
59  05 
56  84 
56  25 
54  80 

53  51 
53  34 
53  14 
52  58 
52  40 

52  36 
52  26 
52  19 
52  00 
61  45 
51  27 


51  32 
51  17 
50  45 
50  08 
49  82 

49  44 
48  40 
47  53 
47  42 
47  34 


46  39 
46  43 
46  55 

46  50 

47  47 
47  02 

46  56 

46  47 

47  16 
47  06 

I  47  09 
47  30 

47  32 
47  37 
47  83 
47  86 
47  40 
47  35 


West  coast. 
Ou^fqfSt.  Lawrence. 


CodroyRoad 47  58 

St.  George  Harbor 48  28 

Frenchman  Cove,  Bay  of  Islands  ..|  49  00 

Bonne  Bay i  49  84 

Cowhead  Harbor 49  55 

Hawke  Harbor I  50  37 

PortauChoix 60  44 

"  ~  50  48 

50  54 

51  09 


Good  Bay 

Castors  Harbor,  St.  John  Bay  , 
St.  Genevieve  Bay , 


QUEBEC. 

QtUJofSt.  Lawrence. 


Belles  Amour  Bay. . . 
Mistanoque  Harbor  . 
Antrobus  Island. 


51  27 
51  16 
50  88 


Wapltagun  Harbor |  50  12 


Longitndc. 


Arc.     Time. 


West. 


64  10 
68  20 
61  44 
60  20 
57  80 


56  55 

848 

56  00 

844 

55  42 

843 

55  46 

843 

56  47 

3  43 

55  45 

343 

56  88 

3  43 

55  44 

3  43 

55  68 

844 

56  26 

3  46 

56  23 

8  46 

h.  m. 
4  17 
4  18 
407 
4  01 
3  60 


55  45 

55  56 
66  08 
66  41 

56  15 

54  16 
53  86 
53  28 
53  13 
52  41 


68  07 

53  38 
63  35 

54  12 

54  13 
56  11 

66  38  , 
56  09  i 

55  56 
66  44 

54  46  , 

55  47 

65  55 

56  37 

56  50 

57  37 

58  28 

59  07 


59  24  I 
68  21 
58  09 
57  57  I 
57  47 

67  12 
57  21  I 
67  12 
56  57  i 
66  48 


57  26 

58  12 
69  17 
60  01  i 


Standard  port  for 
reference. 


Name. 


Charleston  . . 

Charleston  .. 

Sandy  Hook. 

Sandy  Hook. 

Sandy  Hook.. 
I 

Sandy  Hook. 
j  Sandy  Hook. . 
I  Sandy  Hook.. 
I  Sandy  Hook. 
I  Sandy  Hook., 

>  I  Sandy  Hook., 
St.  Johns 


8  43 
3  44 
8  45 
3  47 
3  41 

3  87 
3  34 
334 
833 
3  81 


8  32 
8  34 
8  34 
3  87 
3  37 
3  41 

3  42 
3  45 
3  44 
3  43 
3  39 
3  43 

3  44 
3  46 

3  47 
3  60 
3  M 
3  56 


8  58 
8  53 
8  58 
3  52 
8  51 

8  49 
8  49 
8  49 
3  48 
8  47 


860 
853 
8  57 
4  00 


St.  Johns . 
Halifax  . 
Halifax  . 
Halifax. 


St.  Johns . . . , 
Sandy  Hook 
Sandy  Hook 
St.  Johns .  . 
St.  Johns . . . 

St.  Johns . . . 
St.  Johns... 
St.  Johns . . . 
St.  Johns . . . 
St.  Johns... 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


Halifax 

Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


Halifax 
Halifax 
Halifax 
Halifax 


Page. 


107 
107 
83 


88 


83 


Tidal  diflerences. 


88 


Time. 


HW. 


LW. 


Local  time. 


h.  m. 
+0  18 
-0  42 
-0  28 
-1  58 
-1  18 

-^0  48 

-101 
-0  58 
-0  61 
-0  60 

-0  44 
+0  29 
-0  18 
-0  86 
+0  67 
+1  67 


h.  m. 
+0  16 
-0  44 
-0  88 
-2  08 
-1  28 

-0  68 
-1  06 
-1  03 
-0  56i^i 

-oes* 

-0  49 
+0  28 
-0  14 
-1  12 
+0  10 
+1  09 


Time  meridian, 
6€P  W. 


+0  29 
+0  44 
-107 
-0  05 
+0  02 

-0  01 
-1  06 
+0  14 
+0  05 
000 


-1  07 
-1  06 
-0  26 
+0  28 
+0  08 
+0  48 

+0  19 
+0  40 
+1  09  I 
+0  53  I 
+1  10  I 
+0  57  ! 

+0  51 
+1  03  I 
+0  49  ' 
+0  45 
+1  16 
+1  20 


+0  69 

+1  09 
+1  22 
+1  38 

+1  42 

+1  66 
+1  50 
+1  66 
+2  00 
+2  08 


+0  47 
+2  20 
+2  24 
+2  28 


+0  28 
+0  89 
-1  12 
-0  06 
+0  01 

-0  02 
-107 
+0  18 
+0  04 
000 


-1  12 
-1  10 
-0  80 
+0  23 
+0  08 
+0  43 

+0  14 
+0  35 
+1  (H 
+0  48 
+1  Oft 
+0  62 

+0  46 
+0  58 
+0  44 
+0  40 
+1  11 
+1  16 


+0  29 
+0  37 
+0  46 
+0  57 
+108 

+1  12 
+  1  08 
+1  13 
+1  16 
+1  21 


-0  01 

+1  26 
+1  21 
+0  26 


I  Ratio 
Height.  of 
I  ranges.! 


HW.     LW. 


Mean  Low 
Water  Springs. 

fed. 


feet. 
-0.8 
-0.6 
+0.9 


+0.6 

+0.7  ! 

+0.8 


+1.2  I  +0.8 
+1.4  '  +0,8 


+0.4 
+0.6  I 
+0.2 


+0.7  ; 
+0.7  , 
+0.7 


+0.2  i  +0.7 
-0.4     +0.6  1 


+0.2 
+1.0 
+0.8 
-2.0 
-2.0 
-1.2 


0.0 
+1.6 

0.0 
+1.2 
+0.8 

+1.0 
+1.0 
+0.7 
+1.0 
0.0 


+1.0 
+1.2 
+2.0 
+1.7 
+1.6 
+1.0 

+1.6 
+1.2 
+1.0 
+0.8 
+1.4 
+1.7 


+0.7 

+0.2  1 

+0.1  I 

0.0  I 

0.0  ; 

0.0 


0.0 
+0.8 
+0.6 
+0.2 

0.0 

+0.2  j 
+0.2 
+0.1  I 
+0.2 
0.0 


+0.8 
+0.8 
+1.0 
+0.9 

-1-0.8 
+0.O 

+0.8 
+0.8 
+0.8 
+0.8 
+0.8 
4-0.9 


+1. 6     +0. 8 
+1.0  I  +0.8  I 
+1,0     +0.8 
+0.8     +0.8  I 
+0.7     +0.7 
+0.8     +0.7 


-0.9 
-1.2 
-0.8 
-0.6 
-0.4 

-0.5 
+1.0 
+0.8 
-1.2 
-0.2 


+0.1 
0.0  I 
0.0  I 
0.0 
0.0  I 

+0,1 

+0.2 

+0.8 

0.0 

0.0 


-1.6  0.0 
-0.5  '  +0.1 
-1.2  1  0.0 
-1.2  I      0.0 


0.72 
0.74 
1.06 
1.13 
1.15  I 

0.95 
1.00  ' 
0.91 
0.91 
0.82 

0.91 
1.85 
1.08 
0.56  , 
0.66 
0.73  I 


1.00 
1.15 
0.87 
1.40 
1.27  I 

l.a5' 

1,31 

1.23 

1.35 

1.00 


1.06  I 

1.08 

1.24 

1.17 

1.15 

1.06 

1.15 
1.08 
1.06 
1.02 
1.13 
1.17 

1.15 

1.04 

1.06, 

1.02« 

1.00 

0.91 


0.77 
0.70 
0,82 
0.84 
0.89 

0.87 
1.17 
1.16 
0.75  . 
0.94 


0.68 
0.87 
0.78 
0.78 


AND  TIDAL  CONSTANTS. 


88S 


Interval. 


i 


Mean. 


HWL  I  LWI. 


1 
2 

\ 

6 

6' 

7 
8 

i» 

11 

12 

.  13 

14 

I  15 
I  16 


17 

I  18 

19 

,20 

21 

I22 
23  . 
24 
25 


I  28 

29. 
'  80  I 

31  . 

32 


34 
,  85 
136 

37 


89 
40  I 
41 
'  42 
43 
44 


>  45 
46 

;47 

i48 
I  49 

I 

50 

51 
158 
158 

154' 


65  * 
56  I 
157 

158  ; 


K,  fn. 
800 
700 
700 
580 
6  10 

640 
627 
630 

6  87 
638 

644 

7  12 
6S0 
780 
000 

10  00 


729 
8  28 
686 
660 
704 

705 
60S 
7  23 
7  15 
7  12 


A.  m. 
1  48 
048 
048 

11  48 

12  28 

028 
0  15 
0  18 
025 
026 

082 
100 

0  18 

1  05 

2  25 
824 


I 


8  50 
905 
920 

9  30 
9  40  I 

955 
950  I 
966  < 
10  00  > 
10  10  , 


1  17 

2  16 
024 
088 
052 

058 
12  16 
1  11 
1  08 
1  01 


650  : 
650 

7  80 
820 
800 
885  I 

8  05 
8  23  ' 
8  53 
838 
900 
8  42 

885 
8  45 
8  30 
8  22 
850 
852 


845 
10  15 
10  15  I 

10  15  I 


Tropic. 


HHWI.  '    LLWI. 


088 
038 
1  18 
208 
1  48 
223  ; 

1  53  I 

2  11  i 
2  41 
226 
2  48  . 
290  j 

2  28  I 
288  I 
2  18  I 
2  10 
2  88  ' 
2  40 


2  82 

2  45 
258 
806 
8  13 

8  24 

3  20 
325 
327 
385 


2  10 

3  38  I 
325 
2  26 


A.  m. 
806a 
706a 
6  57a 

5  27a 

6  07a 

6  86a 
624a 
6  26a 
6  S8a 
684a 

640a 
708a 
6  26a 
6  57a 
8  27a 
980a 


7  24a 
825a 
6S2a 
646o 
700O 

7  Ola 
560a 
7  19a 
7  11a 
7  07a 


6  47a 

6  47a 

7  27a 

8  17a 

7  57a 

8  S2a 

802a 
8  20a 
850a 
8S5a 
8  57a 
8  89a 

8  82a 
8  41a 
8  27a 
8  19a 
8  47a 
848a 


8  22a 
8  87c 

8  54a 

9  04a, 
9  14a  I 

928a 
9  28a, 
9  33a| 
9  31a  I 
945a 


8  15a 
948a' 
945a' 
945ai 


A.  m. 
1215 
0  215 
1075 
12  01a 
12  40a 

0486 
0886 
0386 
0456 

0  476 

0526 

1  216 

0  426 

1  096 
2296 
8286 


1  436 

2  386 
0446 
1  006 
1  146 

1  146 
12  87a 
1  846 
1  246 
1266 


0  576 
0566 
1846 
2256 
2056 
2426 

2  116 
2296 
8006 
2446 
8066 
2  476 

2406 
2536 

2  876 
2286 
2566 

3  006 


2  866 

2  496 

3  016 
3  096 
3  166 

3  286 
3  236 
3  286 
3  316 
3  386 


Range  of  tide. 


Mean 

(Mn). 


SeeU 
8.7 
8.8 
4.0 
5.2 
5.8 

4.4 

4.6 
4.2 
4.2 
8.8 

4.2 
8.4 
2.7 
2.4 
2.4 
8.1 


I 


Spring 
(Bar). 


/cd. 
5.0 
5.2 
6.5 
6.9 
7.0 

5.8 
6.0 
5.5 
6.5 
5.0 

5.5 
4.5 
8.5 
8.1 
8.1 
4.0 


2  146 

3  876  I 
8296 
2  306 


2.5  1 
6.3 
4.0  , 
8.5 

8.2  I 

8.4  ' 
8.8 
8.1 
8.4  , 
2.5 


4.9 
5.0 
5.7 
5.4 
5.8 
4.9 

5.8 
5.0 
4.9 
4.7 
5.2 
5.4 

5.3 
4.8 
4.9 
4.7 
4.6 
4.2 


8.8 
3.0 
8.5 
3.6 
8.8 

3.7 
5.0 
4.9 
3.2 
4.0 


2.8 
3.7 
8.1  I 
3.1  » 


3.8 
7.0 
5.2 
4.6 
4.0 

4.5 
4.4 
4.1 
4.5 
3.8 


6.5 
6.6 
7.6 
7.2 
7.0 
6.5 

7.0 
6.6 
6.5 
6.2 
6.9 
7.1 

7.0 
6.8 
6.4 
6.2 
6.0 
5.5 


4.3 
3.9 
4.5 
4.6 
4.9 

4.8 
6.5 
6.4 
4.1 
5.2 


3.6 
4.8 
4.0 
4.0 


Neap 

(Np). 


2.0 
2.1 
3.0 
3.2 
8.2 

2.7 
2.8 
2.6 
2.6 
2.3 

2.6 
2.0 
1.6 
1.6 
1.6 
2.0 


1.5 
3.2 
2.4 
2.1 
1.9 

2.1 
2.0 
1.9 
2.1 
1.5 


8.0 
3.1 
3.5 
3.3 
3.2 
3.0 

3.2 
3.1 
3.0 
2.9 
3.2 
3.3 

3.2 
2.9 
8.0 
2.9 

2.8 
2.6 


2.1 
1.9 
2.3 
2.8 
2.5 

2.4 
3.2 
3.2 
2.1 
2.6 


1.8 
2.4 
2.0 
2.0 


Great 
tropic 

(Qc). 


feet, 
4.0 
4.1 
5.4 
5.7 
5.8 

4.9 
5.1 
4.7 

4.7 
4.8 

4.7 
8.8 
8.1 
2.9 
2.9 
8.7 


2.9 
5.8 
4.4 
8.9 
8.6 


Tropic  diurnal 
inequality. 


HWQ. 


8.8 
8.7  ! 
3.4 
8.8 
2.9 


5.4 
5.5 
6.8 
5.9 
5.8 
5.4 

5.8 
5.5 
5.4 
5.2 
6.7 
5.9 

5.8 
5.3 
5.4 
5.2 
5.1 
4.7 


8.9 
3.5 
4.1 
4.1 
4.4 

4.3 
5.7 
5.6 
3.8 
4.6 


3.3 
4.3 
3.7 
3.7 


/BCt 
1,6 
1.5 
1.8 
1.4 
1.5 

1.8 
1.8 
1.8 
1.8 
1.2 

1.8 
1.1 
1.0 
0.2 
0.2 
0.2 


1.0 
1.4 
1.2 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.0 


1.3 
1.4 
1.5 
1.4 
1.4 
1.3 

1.4 
1.4 
1.8 
1.8 
1.4 
1.4 

1.4 
1.8 
1.3 
1.8 
1.8 
1.3 


0.2 
0.2 
0.2 
0.2 
0.2 

0.3 
0.8 
0.3 
0.3 
0.8 


0.6 
0.7 
1.0 
1.0 


LWQ. 


0.4 
0.4 
0.8 
0.8 
0.8 

0.8 
0.3 
0.3 
0.8 
0.8 

0.8 
0.2 
0.2 
1.2 
1.2 
1.4 


0.2 
0.8 
0.8 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
'0.2 


0.3 
0.3 
0.3 
0.3 
0.8 
0.3 

0.3 
0.8 
0.8 
0.3 
0.3 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter* 
val. 


A.  9R. 


622 


0.8  !. 
I 
0.8   . 
0.8   . 
0.3 
0.8 
0.8 
0.8 


1.4 
1.8 
1.4 
1.5 
1.5 

1.5 
1.7 
1.7 
1.4 
1.5 


1.3 
1.0 
1.0 
0.8 


Tropic 
range. 


1.5 
1.6 
1.4 
1.4 
1.4 

1.8 
1.8 
1.8 
1.3 
1.2 

1.3 
1.1 
1.0 
1.2 
1.2 
1.4 


1.0 
1.4 
1.2 
1.2 
1.1 

1.1 
1.1 
1.1 
1.1 
1.0 


1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.3 
1.4 
1.4 

1.4 
1.4 
1.4 
1.3 
1.8 
1.3 


Predio- 
tions. 


Sed, 
2.5 
2.6 
8.2 
8.4 
8.5 

2.9 
8.0 
2.8 
2.8 
2.5 

2.8 
2.2 
1.8 
1.6 
1.6 
2.0 


1.6 
8.5 
2.6 
2.3 
2.0 

2.2 
2.2 
2.0 
2.2 
1.6 


8.2 
8.3 
3.8 
3.6 
8.5 
3.2 

8.5 
3.8 
8.2 
8.1 
8.4 
8.6 

8.5 
8.2 
8.2 
8.1 
3.0 
2.8 


1.4 
1.3 
1.4 
1.5 
1.5 

1.5! 

1.7  1 
1.7  I 
1.4 
1.5 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


2.2 
2.0 
2.2 
2.8 
2.4 

2.4 
3.2 
3.2 
2.0 
2.6 


1.7 
1.8 
2.3 
2.6 
2.7 

2.2 
2.3 
2.1 
2.1 
1.9 

2.1 
1.7 
1.4 
1.7 
1.7 
2.2 


1.3 
2.7 
2.0 
1.8 
1.6 

1.7 
1.7 
1.6 
1.7 
1.8 


WeO.. 
o 

47.5 
46.0 
40.5 
89.0 
88.5 

87.5 
87.0 
87.0 
86.5 
36.0 

86.0 
86.0 
86.5 
86.0 
81.5 
84.0 


84.0 
84.0 
82.5 
81.5 
81.0 

82.0 
80.5 
29.5 
29.0 
29.0 


2.5 
2.5 
2.9 
2.7  ' 
2.7  I 
2.5  I 

2.7 

2.5 

2.5  I 

2.4 

2.6 

2.7 


2.2  • 

2.0 

2.3 

2.5  I 

2.4 
8.2 
8.2 
2.2 
2.6 


28.0 
28.0 
28.0 
27.5 
28.5 
27.5 

27.5 
27.0 
27.5 
27.0 
28.0 
28.0 


2.7 

28.0 

2.4 

27.5 

2.5 

27.6 

2.4 

27.0 

2.8 

27.0 

2.1 

26.5 

27.0 
28.0 
29.0 
80.0 
80.5 

32.0 
82.0 
82.0 
82.5 
83.0 


1.3 

1.8  ! 

1.9 

33.5 

1.5 

2.4  1 

2.4 

83.0 

1.8  ; 

2.0  1 

2.1 

81.0 

1.3 

2.0 

2.1  , 

30.0 

334 


TABLE  3.— TIDAL  DIFFERENCES 


I 


Geographic  position. 


Sttftlon. 


I 
Longitude. 

Latl-  

tude.  I  I 

'    Arc.     Time. 
I  I 


Standard  port  for 
reference. 


Name. 


Page. 


Tidal  differences. 


Time. 


HW. 


LW. 


Height. 


Ratio 

of     , 
ranges. 


HW. 


LW. 


5 
I    6 

I    7 
8 


NORTH  AMERICA  (East 
Coast)  —Con  tinned. 

QUEBEC— continued. 

GtUfofSt.  ZauTcmrc— Continued. 


KegaahkaBay i  50  11 

Little  Natanhquan  Harbor !  60  12 

A^>peetetat  Bay 50  19 

Mingan  Harbor '  50  17 


North. 


Anticottl  Island. 


West  Point  Light 

Bear  Bay . .  

East  Point 

Southwest  Point  Light . 


St.  Laicrence  River. 


9  Cape  Rosier  Light 

10  Cape  Magdalen  Light. , 

11  Martin  River  Light... 

12  Carousel  Light 

13  Cawee  Island , 

14  Cape  Chatte  Light 


Point  de  Monts  Light 

Matane  Light 

Little  Metfa 

Manicouagan  Shoal  Light. 
Father  Point  Light 


Bic  Island 

Tadousac,  Saguenay  River... 
Chicoutimi,  Saguenay  River . 

Brandy  Pots  Light 

M  urray  Bay 


Orignaux  Point  Light. 

Coudres  Island 

L'Islet 

Beaujeu  Channel 

Groaselsle 


Berthier 

St.  Laurent  Light,  Orleans  Island.. 

Quebec  Dry  Dock 

St.  Nicholas 


34  I  St.  Augustin 

I  36     Ste.  Croix 

I  36  t  Point  Platon  .... 
[  37  '  Grondlne  Light . 


38  Cape  Roche  Light 46  83 

39  !  Batiscan  Light 46  31 

40  '  Champlain  Light. '  46  26  i 

41  I  Three  Rivers 46  20  ' 

I  QulfoJSt.  Lauraice.  , 

42  I  O'Hara  Point  Light.  Gasp^  Bay....'  48  50  i 

43  Cape  Despair  Light 48  26  I 

44  I  Macquereau  Point.  Chaleur  Bay  ...i  48  12  ■ 

46  I  Carlisle,  Chaleur  Bay I  48  01  , 

46  !  Carleton  Point.  Chaleur  Bav 48  05  1 


NEW  BRUNSWICK. 

i  Gulfqf  St.  Lateral  ce. 

47  I  Campbellton.  Chaleur  Bay. . 

48  I  Dalhousie.  Chaleur  Bay 

49  Bathurst.  Chaleur  Bay 

50  I  Caraquette.  Chaleur  Bay 


I 


48  01  . 
48  04  , 
47  39 
47  50 


51  I  Miscou  Harbor,  Chaleur  Bay 47  55 

52  North  Tracadio  Gully  Light 47  30 

53  Lower  Neguac,  Miramichl  Bay ;  47  16 

54  Richibucto  Head  Light * . . . .   46  40 


Shediac  Island  Light. . 
Jourlmain  Islet  Light . 
Cape  Tormentlne 


46  16 
46  10 
46  07 


Wciit. 


61  16  I 
61  50  , 

63  00 

64  02 


h.  m. 
4  (»5 
4  07 
4  12 
4  It; 


49  52 
49  31 
49  08 
49  24 


48  62 

49  16 
49  13 
60  06 
49  50 
49  06 


49  20 
48  62  , 

48  41  I 

49  06 
48  31  ' 

48  24  I 
iS  09 
48  34 
47  52 
47  39 

47  30  I 

47  21  I 
47  08  ' 
47  06 
47  02  I 

46  56 
46  62 

46  49  I 
46  42  ' 

46  46  , 
46  87  I 
46  40 
46  36 


64  32  I  4  18 

62  26  !  4  10 
61  39  4  07 

63  36  4  14 


64  12  1 
66  19 
66  09 

66  23 

67  07 
66  45 


I     ? 


70  02  I 
70  26 
70  22  , 


64  32  . 
64  18  I 

64  46 

65  20 

66  07  I 


I 


4  17 
4  21 
4  25 
4  2*i 
4  28 
4  27 


Halifax 
Halifax 
Halifax 
Halifax 


Halifax 
Halifax 
Halifax 
Halifax 


New  York . 
New  York  . 
New  York  . 
New  York . 
New  York  . 
New  York . 


I 


67  22 

67  S3 

68  01 
68  12 
68  28 

68  63 

69  43 

71  05  I 

69  41 

"0  08  , 


4  29  New  York . 
4  30  New  York  . 
4  32  I  New  York  . 
4  33  New  York . 
4  34  .  New  York . 


New  York . 
New  York . 
New  York . 
New  York . 
New  York . 


70  29 
70  40 

4  42 
4  43 

70  43 

71  03 
71  12 
71  24 

4  43 
4  44 
4  45 
4  46 

4  r.r. 

4  3^ 
4  44 

4  39 
4  41 

4  40  I  New  York . 
4  42  I  New  York  . 
4  41     New  York  . 

New  York. 

New  Y'ork . 

New  York . 
New  York . 
New  York . 
New  York . 


71  28  4  46 

71  45  4  47  , 

71  .-il  ,  4  47 

72  (M  I  4  48 

72  10  4  49 

72  15  ,  4  49 

72  21  I  4  49 

72  5J3  4  50 


New  York . 
New  York . 
New  York . 
New  York . 

New  York . 
New  York . 
New  York . 
New  York . 


4  18 
4  17 
4  19 
4  21 
4  24 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


66  40  I  4  27  Halifax 

66  21  4  25  I  Halifax 

66  87  4  22  '  Halifax 

61  54  i  4  20  Halifax 

64  29  4  IS  I  Halifax 

64  52  4  19  Halifax 

65  03  4  20  <  Halifax 
64  42  4  19  j  Halifax 

64  32  4  18  Halifax 

68  48  4  15  Halifax 

63  46  4  15  I  Halifax 


Time  meridian, 
6(P  W. 


h.m.    I 

+  2  48 

-f  8a6  I 

+  8  20  I 
-^  655 


51 

+  6  41 

51 

+  4  68 

51 

-1-825 

51 

+  604 

79 

+  607 

79 

+  6  19 

79 

+  627 

79 

+  6  84 

79 

+  6  S8 

79 

+  6  46 

h.  m. 
+  1  08 
+  147 
+  2  03 

+  4  38 


+  6  18 
+  3  36 
+  202 

+  6  29 


+  4  66 
+  609 
+  5  80 
+  5  29 
+  5  36 
+  6  20 


Mean  Low    \ 
Waiei  Spriniie.\ 

feet.  I  /eel.   I 
-  1.2        0.0 


-  1.2 

-  L2 

-  0.5 


-  0.5 

-  L2 

-  1.6 
+  0.7 


+  0.8 
+  1.6 
+  2.4 
+  8.2 
+  4.0 
+  7.5 


0.0 

0.0  I 

+0.1  I 


I 


+0.1 
0.0 
0.0 

+0.1  i 


+0.4  I 
+0.4  I 
+0.4 
+0.4  , 

+0.6 
+1.1  I 


Time  meridian, 
75°  W. 


I 


+  5  46 

+  6  49 

+  5  51 

+  554 

+  5  54 

+  569 
+  626 
+  6  43 
+  640 

+  7  22 

+  7  29 
+  7  68 
+  8  69 
+  9  19 
+  9  17 


+  5  22 
+  6  26 
+  627 
+  606 
+  630 


+  6.6 
+  6.0 
+  7.6 
+  6.9 
+  8.4 


+  6  38  +  8. 8  I 

,  +  6  06  +n.6  ■ 

+  7  42  +  6.9  , 

'  +  6  19  ;  +  11.6 

+  7  10  +11.2  I 

I  +  7  18  +12. 1  i 

+  7  60  +11.6 

+  8  65  +12.6 

t  +  9  16  +12.6  ! 

1+941  +13.6  , 


+  9  34  +10  00  +11. 6 
+  9  68  I  +10  86  +12.2 
+10  14  +11  00+9.6 
+10  49     +1136+11.2 


+  11  00  +11  62 
+11  46  +18  00 
+  11  65  +18  11 
-12  16  I  -10  81 

-11  52  -10  00 
-10  66  ,  -  8  89 
-10  24-8  17 
-  9  61  I  -  7  86 

TiTTie  meridian, 

6(P  W. 
+  7  06  +  6  48 
+  6  24  +  5  17 
+  6  61  +  6  62 
+  7  18  I  +  6  28 
+  7  80  I  +  6  47 


61      +  8  33  ,  +  8  01 

51  '  +  7  41  '  +  6  67 

51      +  7  29  I  +  7  17 

51     +  7  12  +  7  00 


+  6  66  +  6  43 

+  8  11  +  8  14 

+  9  48  >  +  9  64 

-  1  39  j  -  1  31 

000  ,+  008 

+  1  32  I  +  1  40 

+  2  37  I  +  2  16 


+10.6 
+  9.4 
+  8.8 
+  3.7 

+  1.2 
-1.4 

-  2.1 

-  8.2 


0.2  1 
0.8 
0.6 
-  0.6 
+  2.6  I 


+1.0 
+0.6 
+  1.1 
+0.7 
+1.2 

+0.8 
+  1.0 
-rO.7 
-+1.0 
+1.4 

+L1 
+1.6 
+  1.0 
+1.6 
+1.1 

+1.6 
+1.0 
+0.8 
+1.4 

+1.4 
+  1.2  , 
+L2 
+0.6  I 

+0.4  I 
+0.2  I 
+0.1 
0.0  . 


0.0  ' 

0.0  I 

+0.2  : 

+0.1  ■ 

+0.2  ' 


+  4.4  i  +0.4 

+  3.4  I  +0.4  I 

+  0.9  +0.3  I 

0.0  +0.2 

-  L2        0.0  i 
-2.6     -0.2  I 

-  2.6  j  -0.2  I 
-2.2     -0.2 


0.73 
0.73 
0.73  , 
0.87  I 


O.B? 
0.73 
0.66 
1.16 


1.11 
1.27 
1.45 
1.61 
1,80 
2,45 


2.26 
2.20 
2. 45 
2.41 
2.64 

2.m 

8.40 
2.41 
3.40 
3.21 

8.50 
8.30 
3.61 
3.49 
8,«2 

3.80 
3.52 
'2,98 
3.21 

3.11 
2.83 
2.74 

1.73 

1.21 
0.64 
0.51 
0.'25 


0.96  ! 

0.82 

0.84 

0.K7 

L54' 


L92 
L78 
L15 
0.98 

0.73' 
0.45 
0.42' 
0.51 


-  2.2 

-0.2: 

0.51 

-  LO 

0.0' 

0.75 

-  1.1 

-0.1 : 

0.77 

AND  TIDAL  CONSTANTS. 


385 


Interval. 


Range  of  tide. 


Mean. 


HWI. 


5  I 

6  • 
7 


LWI. 


Tropic. 


HHWI,  I   LLWI. 


1  Tropic  diurnal  I  rM„-~-i  ,„«-^    Mean  sea  level 
Inequality.       ^*°™*^  ^*^«-  aboveplaneof- 


I 


I 


Mean 

(Mn). 


h.  m. 
10  30  < 
10  45  • 
10  55 
1  01  , 


h.  m. 
303 
3  40  I 
3  51 
622 


I 


145 

0  10 
11  05 

1  12 


9 

1  25 

10 

133 

11 

1  37 

12 

1  43 

13 

1  45 

14 

1  56 

1  53 
1  55 
1  55 
1  57 

1  56 

159 
223 

2  34 
2  37 
8  17 

8  25 
8  51 

4  54 

5  12 
509 


7  00 
525 
355 
7  15 


6  40 

6  50 
5  57 

7  05 
7  10 
7  56 


7  66 
7  58 
768 
7  86 

7  69 

8  05 
830 

10  00 

8  48 

9  32 

9  41 

10  10 

11  17 

11  36 

12  00 


8  44  I 

9  41  I 
10  12 
10  44  I 


2  09 
1  29 

1  54 

2  19 
2  28 


828 
238 
2  29 
2  14 

1  59 
8  14 
460 
550 

780 
905 
10  09 


5  26  12  19 

5  49  :  0  29 

6  01  '  0  52  I 
6  88  1  26 

6  49  1  43 

7  33  2  50 

7  43  3  01 

8  21  4  08 


4  38 

5  89 

6  21 

7  02 


I 


7  30 
7  00 

7  33 

8  07 
8  23 


A.  m.   , 
10  00a 
10  15a 
10  25a  1 
0  346  ' 


1  186 
12  05a 
10  85a 

0  466 


1  216  I 
1  276 
1  326 
1  386 
1  406 
1  556 


1  496 
1  516 
1  516 
1  536 
1  526 

1  566 

2  206 
2  306 

2  346 

3  146  ' 

( 
3  226 

3  486 

4  516 
6  096  ; 
5066  I 

5236  j 

6  466  I 

6  026  . 

6  366  I 

6  466 

7  296  ; 

7  386  , 

8  166 


8  386  ' 
9366  , 
10  036  I 
10  326  I 


1  406 

1  036 

1  266 

1  526 

2066 

984 
832 
8  55 
840 

3  096 
2  186 
2  066 
1496 

9  376 

8356  1 
8586 
8  436  1 

825 
955 
U84 
0  10 

1296 
2  876 

4  136 

5  176 

8296  1 

10  006 ; 

11  396 
0  14a; 

1  50 
825 
4  01 

6  576 
8366 
9  416 

1  54a; 
3  29a' 
405a 

Spring 

(Sg). 


h.  m. 
3  076  I 
3  446 
3  K* 
6  266 


7  046 

6  296 
3  696  ' 

7  186 


7086 
7  166 
7206 
7  276 

7  316 

8  136 


8  136 
8  166 
8  166 

7  636 

8  166 

8  216  i 

8  466  , 
10  176  , 

8  586  I 

9  476 

9566 

10  266  ' 

11  316  I 

11  506  I 

12  146  { 

0  08a 

0  44a 

1  06<i 

1  42a 

2  OOu 

3  08a  I 
8  21a  I 

4  29a  I 

508a 

6  06ci 

7  Ola 
755a 


7  346 
7036  ' 

7  376  I 

8  116 
8  266  I 


feet.    I 
3.1  I 
3.1  I 
3.1 
3.7 


3.7 
3.1 

2.8  , 
4.9 

! 

4.9, 
5.6  I 
6.4  1 
7.1  ! 

7.9  I 
10.8 


9.7 
10.8 
10.6 
11.6 

12.8 
15.0 
10.6 
15.0 
14.1 

16.4 
14.5 
16.9 
15.4 
16.8 

14.5  ' 

16.6  i 
13.1 
14.1 

13.7 
12.6 
12.1 
7.6 

6.3 
2.8 
2.2 
1.1 


4.1 
3.5 
3.6 
3.7 
6.6 


8.3 
7.4 
4.9 
4.2 

3.1 
1.9 
1.8 
2.2 

2.2 
3.2 
3.8 


feet. 
4.0 
4.0 
4.0 

4.8 


Neap 

(NpJ. 


Great 
tropic 

(Gc.) 


I 


4.8 
4.0 
3.6 
6.0 


5.5 
6.4 
7.3 
8.1 
9.0 
13.0 


12.0 
11.0 
13.0 
12.0 
14.0 

14.0 
17.0 
12.0 
17.0 
17.0 

17.5 
17.5 
18.0 
18.5  . 
19.0 

17.5  I 
17.6 
14.9  I 
17.0  : 

16.6 
15.0 

14.6  ' 
8.6 

6.0 
8.2 
2.6 
1.3 


5.0 
4.6 
4.7  I 

4.8 
8.0 


10.0 
9.0 
6.3 
5.4  , 
1 
4.0  , 
2.4  . 
2.3  j 
2.8  I 

2.8  ' 
4.2 
4.0  , 


feet. 
2.0 
2.0 
2.0 
2.4 


I 


2.4  I 
2.0  ; 
1.8  ! 
8.7 


4.1 
4.7 
5.4 
6.0 
6.6 
8.3 


7.7 
8.1 
8.3 
8.9 
9.0 

10.3 
12.6 
8.9 
12.6 
10.9 

12.9 
11.2 
13.3 
11.9 
14.1 

11.2 
13.0 
10.9 
10.9 

10.6 
9.6 
9.3 
6.4 

4.4 
2.3 
1.8 
0.9 


3.1 
2.3 
2.3 
2.4 
4.9 


6.1 
5.6 
3.2 
2.7 

2.0 
1.2 
1.2 
1.4 

1.4 
2.1 
2.5 


feet. 
3.7 
3.7 
3.7 
4.3 


4.3 
3.7 
8.8 
5.4 


5.8 
6.0 
6.8 
7.6 
8.4 
12.0 


11.2 
10.8 
12.2 
11.2 
18.0 

12.9 
16.7 
11.2 
15.7 
15.8 

16.1 
16.2 
16.6 
17.1 
17.5 

16.2 
16.2 
13.6 
16. 

16.3  ' 
14.0 

13.6 ; 

8.1  I 

5.7 
3.1 
2.5 
1.3 


4.7 
4.1 
4.2 
4.3 
7.8 


9.1 

8.2 
5.6 
4.8 

8.7  I 
2.2  I 
2.2 
2.7  I 

2.7  ! 

8.8 

4.0 


HWQ. 


LWQ. 


Tropic 
HW 

inter- 
val. 


I 


feet. 
1.2 
1.2 
1.2 
1.4 


1.1 
1.1 
1.1 
1.2 


1.6 
1.8 
1.9 
2.0  I 
2.0 
2.0  1 


feet. 
0.5 
0.5 
0.5 
0.5 


0.5 
0.6 
0.5 
0.6 


0.8 
0.8 
0.9 
0.9 
1.0 
1.2 


2.6 

2.6 

2.7 

2.8 

2.8 

3.0 
3.3 
2.8 
8.3 
3.3 

3.3 
3.3 
8.4 
8.4 
8.5 

8.3 
3.4 
8.0 
3.2 

8.1 
3.0 
3.0 
2.4 

2.0 
1.4 
1.3  I 
0.9 


1.4 
1.4  I 
1.5 
1.5 
1.7 


2.0 
1.9  I 
1.7  1 
1.6 

1.3 
1.1 
0.9 
0.9 

0.9 
0.6 
0.6 


1.2 
1.3 
1.1 
1.3 
1.3 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.3 
1.3 

1.2 
1.2 
1.1 
1.0 

0.8 
0.6 
0.5 
0.4 


0.8 
0.3 
0.3 
0.3 
0.3 


0.8 
0.3 
0.3 
0.3 

0.3 
0.4 
0.5 
0.6 

0.9 
1.0 
1.4 


h.  m. 


Tropic 
range. 


Predic 
tions. 


17  43 


feet. 
1.3 
1.3 
1.3 
1.5 


1.6 
1.3 
1.3 
1.5 


1.8 
2.0 
2.1 
2.2 
2.3 
2.5 


2.6 
2.6 
2.7 
2.7 
2.7 

2.9 
8.2 
2.7 
8.2 
3.2 


8.8 
3.3 
3.3 
3.4 

3.4 
3.3 
8.0 

2.8 

2.8 
2.6 
2.4 
2.3 

1.9 
1.4 
1.2 
0.9 


1.4 
1.4 
1.5 
1.5 
1.7 


2.0  I 
1.9  I 
1.7 
1.6  I 


feet 
2.0 
2.0 
2.0 
2.4 


2.4 
2.0 
1.8 
3.0 


2.8 
8.2 
8.6 
4.0 
4.5 
6.6 


6.0 
5.6 
6.5 
6.0 
7.0 

7.0 
8.5 
6.0 
8.5 
8.5 

8.8 
8.8 
9.0 
9.2 
9.5 

8.8 
8.8 

7.4  I 

8.5  I 

8.2 : 

7.5  ' 

7.2  I 

4.3  ! 

3.0  ' 
1.6 

1.2  I 
0.6  < 


2.5 
2.2 
2.4 
2.4 
4.0 


5.0 
4.6 
8.2^ 
2.7 


Tropic 
LLW. 


Varia- 
tion of 
tlie  com- 


1.3 

2.0 

1.1 

1.2 

1.0 

1.2 

1.1 

1.4 

1.1 

1.4 

1.4 

2.1 

1.4 

2.0 

feet. 
1.7 
1.7 
1.7 
2.0 


I 


2.0 
1.7 
1.6 
2.8 


2.4 
2.8 
8.2 
8.6 
3.9 
6.0  I 


5.5 
4.8 
6.0 
5.2 
6.4 

6.1 
7.4 
5.1 
7.4 
7.7 

7.6 
8.0 
7.9 
8.4 
8.3 

8.0 
7.7  ; 
6.4 

7,7 

7.4 
6.8 
6.6 
8.7  . 

2.6 
1.4 

11  , 
0.5 


2.2  i 
2.0 
2.0  I 
2.1 
3.4 


4.8 
3.8 
2.6 
2.2 

1.7 
1.1 
1.1 
1.8 

1.4  . 

2.0 

2.1 


We«t. 
o 

29.0 
29.0 
28.6 
27.6 


27.0 
27.5 
27.5 
27.0 


25.5 
26.5 
25.0 
26.0 
25.0 
24.0 


24.0 
23.0 
22.5 
28.0 
22.0 

22.0 
21.0 
19.5 
20.5 
19.5 

19.5 
19.5 
19.0 
19.0 
18.0 

18.0 
18.0 
17.5 
17.6 

17.5 
17.0 
17.0 
16.5 

16.5 
16.5 
16.5 
16.0 


25.5 
25.0 
24.0 
24.6 
28.6 


22.5 
23.0 
23.0 
28.0 

24.0 
28.5 
23.5 
22.5 

22.0 
22.5 
22.5 
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TABLE  3.— TIDAL  DIFFERENCES 


» 

Station. 

Geographic  position,  j       ^^^^J^S^  '- 

Tidal  dillerencea. 

i 

1 

Ratio: 

of 
langea.. 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

Tima. 

Height. 

Arc. 

Time. 

HW. 

LW. 

HW. 

LW. 

1 

2 
8 

4 
5 

6 
7 

NORTH  AMERICA  (Eaot 
COAtT)— Continued. 

PBiyCE  EDWARD  I8LAND. 

Oft{fqfSt.  Latrr«u!<— Continued. 
North  Point  Llcbt 

North. 
c     / 
47  04 
46  48 
46  84 
46  28 
46  26 

46  27 
46  20 
46  10 
46  01 
46  12 

46  23 
46  13 
46  24 

46  53 

47  14 
47  28 

45  62 

45  45 

46  41 
46  53 
45  39 

45  42 

46  00 

46  38 

47  02 

46  49 
46  17 
46  13 
45  59 
45  55 
45  41 
45  30 

45  31 
45  23 
45  21 
45  12 
45  10 

44  59 
44  53 
44  46 
44  42 
44  40 

43  57 

43  55 

44  28 
44  35 
44  28 

44  23 
44  O^t 
44  02 
43  56 
43  4.H 

We 
o     / 
68  59 
64  08 
68  46 
68  17 
62  45 

61  68 

62  17 
62  31 
62  27 
68  07 

62  49 
68  29 
68  47 
64  14 

60  06 

61  57 

68  40 
68  10 

62  40 
61  55 
61  56 

61  82 
61  82 
61  00 
60  23 

60  20 
60  32 
60  13 
59  48 

59  57 

60  50 

61  03 

61  15 
61  29 

60  59 

61  OK 
61  41 

61  58 

62  31 

62  48 

63  01 
63  35 

59  ^'S 

60  00 
63  60 

63  bi< 

64  17 

64  IH  ' 
64  35 
64  42  , 
64  49 

64  56  j 

0^. 

h.m. 
4  16 

Halifax 

61 
51 
51 
51 
61 

61 
61 
51 
61 
61 

61 
61 
61 
51 

61 
61 

51 
51 
51 
51 
51 

51 
61 
51 
51 

51 
51 
51 
51 
51 
51 
61 

51 
51 
51 
51 
51 

51 
61 
51 
61 
51 

51 
51 
51 
51 
61 

51 
61 
51 
61 
51 

Timem 
6(P 

h.m. 
+  9  18 
+10  36 
+10  48 
+10  38 
+10  59 

+  087 
+  0  67 

+  1  22 
+  1  17 
+  246 

+  845 
+  206 
+  304 
+  964 

+  044 
+  1  05 

+  250 
+  2  18 
+  2  14 
+  1  29 
+  1  45 

+  1  44 
+  1  12 
+  1  06 
+  0  49 

+  0  25 
+  0  39 
+  020 
+  0  10 

-  008 

-  0  30 
+  0  11 

+  022 
+  023 

-  0  01 
+  002 

-  0  16 

+  0  0) 
+  0  13 
+  0  02 

-  006 
000 

-  033 

-  1  33 

-  0  03 
0  00 

-  0  01 

+  008 
+  0  01 
+  006 
+  020 
+  0  18 

h.m. 
+  9  16 
+10  89 
+10  46 
+10  41 
+11  02 

+  028 
+  0  18 
+  060 
+  088 
+  2  21 

+  2  47 
+  2  14 
+  248 
+10  02 

+  0  18 
+  083 

+  2  18 
+  146 
+  1  83 
+  0  57 
-»-  1  18 

+  1  16 
+  0  42 
+  036 
+  0  19 

+  0  25 
+  0  89 
+  0  20 
+  0  10 

-  003 

-  080 
+  0  11 

+  022 
+  023 

-  0  01 
+  002 

-  0  16 

+  003 
+  0  13 
+  002 

-  006 
000 

-  083 

-  1  83 

-  008 
000 

-  0  01 

+  008 
+  0  01 
+  006 
+  020 
+  0  18 

Meaf 

Watm-i 

feeL 
-2.6 
-2.6 
-8.2 
-8.4 
-8.6 

-8.6 
-L9 
-2.1 
-1.0 
+0.9 

+8.2 
+0.9 
+0.2 
-2.6 

-2.8 
-2.6 

0.0 
+0,6 
-L2 
-2.2 
-2.0 

-2.0 
-1.6 
-2.3 
-2.0 

-0.7 
+0.7 
-0.2 
+0.3 
-0.2 
+0.7 
-0.2 

+0.4 
+L0 
+L1 
+L2 
+1.1 

+1.1 
+L2 
+1.1 
+1.0 
0.0 

-LI 
-1.0 
+2.1 

+L8 
+2,1 

+L6 
+2.4 
+2.5 

+2.1 

+2.4 

\Lavo 
fpringi. 

Met. 
-a  2 

-0.2 
-0.2 
-0.2 
-0.4 

-0.8 

-0.1 

0.0 

0.0 

+0.8 

+0.6 
+0.8 
+0.2 
-0,2 

-0.1 
-0.2 

+0.2 
+0.2 

0.0 
-0.2 

0.0 

0.0 
0.0 
0.0 
0.0 

-0.1 
+0.1 

0.0 
+0.1 

0.0 
+0.1 

0.0 

0.0 
+0.2 
+0.1 
+0.2 
+0.1 

0.0 
+0.1 
+0.2 

0.0 

-0.1 
-0.2 
+0.8 
+0.2 
+0.8 

+a8 

+0.4 
+0.8 
+0.8 
+0.2 

1 
1 

0.45 
0.42 
0.83 
0.28 
0.23 

0.26 
0.69 
0.64 
0.76 
L15 

L62 
L15 
LOl 
0.45 

0.49 
0.42 

0.98 
L08 
0.70 
0.61  , 
0.56 

1 

0.66' 
0.68 
0.49 
0.56 

0.87 
L15 
0.96 
L06 
0.96 
L15 
0.96 

L08 
1.22 
L24 
L27 
L24 

L24  ! 

L24! 

L22 

1.00 

0.77 
0.80 
L43 
L86 
L43 

L88 

L50, 

L52 

L4S 

LGO 

Alberton 

4  16 
4  16 
4  18 
4  11 

408 
409 
4  10 
4  10 
4  12 

Halifax 

Richmond  Harbor 

Halifax 

Grand  Rustico  Licht 

Halifax 

St.  Peters  Harbor  light 

H*"faT 

East  Point  Light 

Halifax 

Souris T. 

Halifax 

8 

Georgetown  Harbor  Light 

Halifax 

9 
10 

11 
12 
18 

Cape  Bear  iLlght 

Halifax 

Charlottetown 

Halifax 

Hillsboro  River  Head 

4  11 
4  14 

Halifkx 

Crapaud  Light 

Halifax 

Summerslde,  Bedeque  Bav 

4  15 
4  17 

4  01 

4  08 

Halifax 

14 

MinimegtM^h  Light' * , 

HftUfftx 

15 

ISLANDS. 

Ou^fqfSt.  Lawrence. 
At.  Paul  Island.  Nnrthpast  TJffht    _  _ 

Halifax 

16  !  MfLffdalen  L<iiands.  Grindstone  I'd . . 

Halifax 

17 

NOVA  SCOTIA. 

OulJ  cif  St.  Lavrrence. 
Pugwash  Harbor  Light 

4  15 
4  18 
4  11 
408 
408 

406 
406 
4  04 
402 

4  01 

Halifax 

18 

Tatamagouche  Harbor , . . . 

Halifax 

19 

'  Pictou  fiarbor  Light 

Halifax 

20 
'  21 

|g 

24 
25 

26 
27 
28 
29 
80 
31 
32 

88 
84 
85 
36 
37 

38 

Cape  George  Light 

Halifax 

Pomquet  Harbor 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

CAPE  BBETON  ISLAND. 

OulfqfSt.  Lawrence. 

Gut  of  Canso.  North  Entrance 

Port  Hood  Light 

Chetican  Island  Light 

Cape  North 

Outer  coaet. 
Neal  Harbor 

St.  Anne  Harbor  Light 

4  02 

Halifax 

Sydney  Harbor  Light 

4  01 

3  59 
400 
403 

4  04 

4  05 

Halifax 

Ntenadou  Bav 

Halifax 

Louisburg  Harbor  Light 

Halifax 

Halifax 

St.  Peter  Bav  Light 

Arichat  Har"bor  Light 

Halifax 

NOVA  SCOTIA. 

Outer  coast. 

Gut  of  Canso,  South  Entrance 

Guysboro  Light 

Halifax 

406 
4  04 
4  06 
4  07 

4  08 

Halifax 

Canso  Harbor  Light 

Halifax 

Whitehaven 

Halifax 

Country  Harbor.  Island  Harbor 

Liscomb  Harbor  Light 

Halifax 

Halifax 

39 

Sheet  Harbor 

4  10 
4  11 
4  12 
4  14 

Halifax 

1  40 

Ship  Harbor 

Halifax 

1  41 

JiKlfjfv  Harhtir 

Halifax 

42     Haofax 

Halifax 

43 

Sable  Island,  north  side 

4  00 
4  00 
4  15 
4  16 
4  17 

4  17 
4  18 
4  19 
4  19 
4  20 

Halifax 

44 

.^able  Island,  south  side 

Halifax 

45 

Blind  Bav 

Halifax 

46 

St.  Margaret  Bay 

Halifax 

1  47 

Mahone  Bav 

Halifax 

1 
•  48 

Lunenburg 

Port  Medway 

Halifax 

49 

Halifax 

'60 

Li vttmool  Bav 

Halifax 

;  51     PortMouton i 

1  52     Port  Ebert 

Halifax 

Halifax 

1  «/* 

AND  TIDAL  CONSTANTS. 


33T 


Interval. 


Range  of  Ude. 


Mean. 


B  I  HWI.      LWI. 


h.  m. 

4  19 
542 
550 

5  47 

6  10 

8  16 
8  35 
859 
854 

10  21 

11  21 
989 

10  86 
500 


880 

845 


926 
853 
8  50 
8  35 


8  11 
8  25 
8  06 
8  00 
7  46 
7  15 
7  55 


8  05 
8  06 
7  48 
7  45 
7  25 

7  45 
7  50 
7  39 
7  80 
7  88 

7  15 

6  15 

7  80 
7  82 
7  90 

7  99 
7  81 
7  35 
7  49 

7  46 


Tropic. 


HHWI. 


h.  m. 

11  00 

12  23 
006 
003 
026 

220 
209 
2  40 
2  23 
409 

436  I 
4  00 
433 

11  45  I 


2  12 
225 


10  22 

4  03 

95? 

883 

950 

322 

906 

2  49 

925 

309 

3  10 
2  86 
2  82 
2  17 


2  24 
2  37 
2  19 
2  11 
1  57 
1  27 
207 


2  17 
2  17 
1  55 
1  57 
1  37 

1  57 

2  OS 
1  51 
1  42 

1 46 ; 

I 
127 

0  27 

1  42 
1  44 
1  42 

1  51  I 
1  43 

1  47 

2  01 

1  58 


LLWI. 


Mean 

(Mn). 


h.  m. 
3  425 
5066 
5086 
5086 
5  176 

7  286 
8036 
8256 

8  25f) 
9586 

11  026 

9  166 
10  126 

4286 


7556 
8086 


9  576 
9  296 
9  226 
8  356 
8  526 


8586 
8  216 
8  166 
8026 


7  46a 

8  14a 
758a 
7  46a 
7  31a 
7  02a 
7  41a 


7  64a 
7  57a 
7  31a 
7  38a 
7  13a 


7  38a 
7  27a 
7  18a 
7  21a 

659a 
5  59a 
7  19a 
7  20a 
7  19a 

7  27a 
7  21a 
7  24a 
7  38a 
7  86a 


h.  m.  I 
11  056  ' 
0  03a  , 
0  12ol 
009a| 

0  32a  I 

2  26a, 
2  13a  i 
245a  I 
2  27o  1 
4  12a 

4  3»a 
4  Q»a 

1  36a 
11  506 


2  16a 
280a 


4  06a 
3  36a 
3  26a 

2  53a 

3  13a 


3  14a 
240a 
2  37a 
2  21a 


2296 
2  436 
2  246 
2  186 
2  046 

1  m> 

2  146 


2  236 
2  236 
2  016 
2  086 

1  431)  I 

2066  I 

2096  I 
1  57b 

1  486  I 

1  526  I 

1  .V*  i 

0  y* 

1  iSb  I 
1  5(V>  I 
1  4H/>  I 

1  576  , 

1  48<)  ' 

1  626  I 

2  076 
2  046  I 

I 


Bpring  Neap 

(8g).  |(Npf 


1.9  ' 
1.9  I 
1.4  ■ 

1.0 ! 


feet. 
2.4 
2.4 
1.8 
1.6 
1.3 


1.1  1  1.4 
2.5  8.2 
2.3  3.0  . 

3.2  4.2  I 
4.9  6.4 


6.9 
4.9 
4.3 
1.9 


2.1 
1.8 


4.2 
4.6 
8.0 
2.2 
2.4 


2.4 
2.7 
2.1 
2.4 


3.7 
4.9 
4.1 
4.5 
4.1 
4.9 
4.1 


4.6 
5.2 
5.3  I 
5.4 
5.8  ' 


I 


5.3 
5.4 
5.3 
6.2 
4.3 


8.4 
6.1 

5.8  ' 
G.l 

I 
5.7 

6.4  I 

6.5  I 

6.1  : 

6.4  , 


feet. 
1.2 
1.2 
0.9 
0.8 
0.6 

0.7 
1.6 
1.5 
2.1 
3.2 


9.0  4.5 

6.4  3.2 

6.6  '  2.8 

2.4  ,  1.2 


2.7  , 
2.8 


5.4  1 
6.0 

3.9  I 
2.8  ' 
8.1 


3.1 
8.5  I 
2.7  ■ 
3.1 


4.5 
6.0  , 
5.0  , 
5.5] 
5.0 
6.0 
5.0  I 


5.6 
6.4 
6.5 
6.6 
6.5 


6.5  : 
6.5  . 
6.5  . 

6.4  I 
5.2 

4.0  I 
4.1 
7.5 
7.1 

7.5  : 

7.0 
7.9 
8.0 

7.5 
7.8  ! 


Great 
tropic 

(Gc). 


1.4 
1.2 


2.7 
3.0  I 
2.0 
1.4 
1.6 


1.6 
1.8 
1.4 
1.6 


2.8 

3.7 

3.1 

3.4  • 

3.1 

3.7 

3.1 


3.4 
8.9 
4.0 

4.1 
4.0  , 

4.0 
4.0 
4.0 
4.0 
8.2 

2.5 
2.6 
4.6 
4.4 
4.6 

4.3 

4.8 
4.9 
4.6 

4.8 


feet. 
2.2 
2.2 
1.8 
1.5 
1.8 

1.4 
3.0 
2.8 
3.8 
5.5 

7.7 
6.6 
4.9 
2.2 


2.6 
2.2 


4.8 
5.2 
8.5 
2.7 
2.9 


Tropic  diurnal   t)!,,,-,^!  ^^^t,    Mean  sea  level  ; 
Inequality.     '  ^^^"^^  ^»^e.  above  plane  of-' 


2.9 
8.2 
2.6 
2.9 


4.1 
5.3 
4.4 
4.8 
4.4 
5.3 
4.4 


5.0 
5.6 
5.7 

5.8 
5.7 

5.7 
5.8 
5.7 
5.7 
4.7 

3.6 
3.7  I 
6.5  I 
6.2  I 
6.5 

6.1 
6.8 
6.9 
6.5 
6.8 


HWQ. 


feet. 
0.9 
0.8 
0.6 
0.6 
0.6 

0.2 
0.2 
0.3 
0.4 
0.8 

1.4 
1.4 
1.4 
1.0 


0.1 
0.1 


0.5 
0.3 
0.3 
0.2 
0.2 


LWQ. 


0.2  I 
0.2 
0.2  ! 

0.2  I 


0.5 
0.5 
0.5 
0.5 
0.5 
O.fiw 
0.5 


0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.4 
0.4 
0.6 
0.6 
0.6 

0.6  I 
0.6  I 
0.6 
0.6 
0.6 


Tropic 
HW 

inter- 
val. 


feet. 
0.4 
0.4 
0.5 
0.6 
0.6 

0.8' 

1.2  I. 
1.2    . 

1.4  ,. 

•      1.4  I. 

1.6  . 
1.4  1. 
0.5'. 
0.5    . 


h.  m. 


1.1  I 

1.0  I 


0.9  I 
1.0 
1.0 
1.0  I 
1.0 

1.0 

1.0  I 
1.0 
1.0 
1.0 

0.8 
0.8 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 

1.1  ' 
1.1 


Varia-  ' 
tion  of  ! 

»,  1  1,^  ji  ,w^  2  ithecom- 
Tropic  Predic-  Tropic  I  pg^g  i 
range.  I  tiona.  j  LLW. 


15  04 


I 

1:1 !: 

1.1  '- 

1.2  |. 

I 


1.2  |. 

1.3  . 

1.1  |. 

1.2  I. 

I 
] 

1.0    i. 

1.0  1. 
0.9  !. 
0.9  . 
0.9  . 
1.0 
0.9 


3  20 


feet. 
1.1  ' 

0.9  ' 
0.8 
0.8  I 

0.8 
1.2 
1.2 
1.4 
1.7 

2.0 
1.7 
1.6  , 

1-1 ; 


1.1 
1.0  I 


feet. 
1.2 
1.2 
0.9 
0.8 
0.6 

0.7  ( 

1.6 

1.5 

2.1 

3.2 

4.5 
8.2 
2.8 
1.2 


1.4 
1.2 


1.6 
1.6 
1.3 
1.1 
1.2 


1.2 
1.8 
1.1 
1.2 


1.1  i 

l.l 

1.0 

1.0 

1.0 

1.1, 

1.0  I 


1.0 

1.1 
1.1 
1.1  i 

1.1  j 

1.1  i 
1.1 1 
1.1 
1.1 

1.0 

0.9 
0.9 
1.2 

1.2  I 
1.2, 

1.2  I 
1.2  I 

1.1'' 

1.2  1 


2.7  I 

8.0 

2.0 

1.4  ; 

1.6  I 

I 


1.6 
1.8 
1.4  , 
1.6  , 


2.2 
3.0 
2.5 
2.8 
2.5 
8.0 
2.5 


2.8 
8.2 
3.2 
3.3  I 
3.2 

3.2 
3.2 
8.2 
8.2 
2.6  I 

2.0 
2.0  I 

3.8  , 
3.6 
3.8 

8.5 
4.0 
4.0 

3.8 

8.9  I 


1.2 
1.2 
1.0 
0.9  I 

0.8  I 

1.0, 
1.7  1 
1.6  ' 
2.2  I 
3.0  ! 

4.0 
2.9 
2.3 
1.1 


1.6 
1.8 


2.8 
8.0 
2.0 
1.6 
1.7 


1.7 
1.9 
1.5 
1.7 


2.8 
2.8 
2.8 
2.5 
2.8 
2.8 
2.8 


2.6 
3.0 
3.0 
8.0 
8.0 

3.0 
8.0 
8.0 
8.0 
2.5 

1.9 
1.9 
8.4 
3.2 
8.4 

3.2 
3.6 
8.6 
3.4 
8.5 


We»t. 
o 

28.0 
28.0 
22.5 
28.0 
23.5 

24.0 
24.0 
24.0 
23.0 
23.0 

28.0 
23.0 
22.5 
'28.0 


26.0 
25.0 


22.0 
22.0 
22.5 
28.0 
23.0 


23.0 
28.5 
24.5 
25.5 


26.0 
26.5 
24.5 
24.5 
24.5 
24.0 
28.0 


I 

28.5 
23.0 
28.0  ' 
23.0  i 
22.5  I 

22.0  ! 
21.5  I 
21.5 
21.0  , 
21.0  I 

22.0 
22.0  i 
20.0 
20.0 
20.0 

20.0 
19.6 
19.0 
19.0 
19.0 


24290—03- 


-22 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


Gec^raphic  poedtion. 


Standard  port  for       \ 
reference.  i 


Tidal  differences. 


Lati- 
tude. 


Longitude. 


Arc.     Time. 


NORTH  AMERICA  (East 
Coast)— Continued. 

NOVA  SCOTIA— continued. 

Outer  cocMt— Continued. 


Rugged  Island  Harbor . 

Shelbume 

Negro  Harbor 

Barrington 

Cape  Sable  Light 


I 


Bay  qf  Fundy. 


Seal  Island  Light. 
Pubnico 


8  I  Argyle. 

9  I  Yarmouth 

10  I  Grand  Passage,  St.  Mary  Bay. 


Petite  Passage,  St.  Mar\-  Bay. 
Weymouth,  St.  Mary  Bay  . . . 

Digby  Pier 

Annapolis 

Port  George 

Isle  Haute  Light 


Black  Rock  Light 

Spencer  Anchorage 

Parrsboro,  Minas  Bansin... 
Horton  Bluff,  Minas  Badn  . 

Noel  Bay,  Minas  Basin 

SpicerCove 


NEW  BRUNSWICK— continued. 
Bay  qf  Fundy. 
SackviUe . 


Grindstone  Island  Light . 

Folly  Point 

Monckton  Railway 

Quaco 


North. 


48  42 
43  46  , 
48  34  ! 
43  33 
43  23  I 


St.John  Harbor   

LepreauBay 

Fish  Head,  Grand  Manan  Island. 
Seal  Cove,  Grand  Manan  Island.. 
Machias  Seal  Island  Light 


43  24 
43  38 

43  42 
48  50 

44  15 

44  28 
44  27 
44  41 

44  45 

45  00 
45  15 

45  10 
45  20 
45  23 
45  07 
45  19 
45  25 


45  58 
45  43  I 

45  52  I 

46  06  ' 
45  21 

45  14  I 
45  07  I 
44  47  , 
44  38  I 
44  30  I 


NEW  BRUNSWICK  AND  MAINE. 

Pa»9amaquoddy  Bay. 

Lubec,  Me |  44  52 

Deep  Cove,  Cobscook  Bay.  Me 44  54 

Federal  Harbor,  Cobscook  B.,  Me  . .  ^  44  52 
Welchpool,  Campobello  L,  N.B....,  44  53 

Eastfort,  Me '  44  54 

GleaaonCove,  Me 44  58 

L'Etang,N.B 46  04 

St.  Croix  River. 

St.  Andrew,  N.B 46  04 

Robbinston,  Me 45  05 

Dochet  Island  Light,  Me 45  08 

Dufferin  (The  Ledge),  N.  B 45  10 

Calais,  Me ,  45  11 

MAINE— continued.  ' 

West  Quoddy  Head I  44  49 

Cutler,  Little  River 44  89 

Starboard  Island,  Machias  Bay |  44  36 

Machiasport,  Machias  Bay 44  42 

Little  Kennebec  Bay |  44  37 

Roque  I  Harbor, Englishman  Bay..!  44  84 

Moose  Peak  Light i  44  28 

Jonesport I  44  82 

Nash  Island  Light I  44  28 

Addison  Point,  Pleasant  River |  44  87 

Trafton  Island,  Narraguafus  Bay  . .  I  44  29 

Millbridge.  Narraguagus  Bay ;  44  82 

Pigeon  Hill  Bay |  44  27 

Dyer  Bay 44  27 

Indian  Harbor,  Gooldsboio  Bay . . . .  i  44  24 


65  06 
65  19 
65  25 
65  84 
65  87 


We9t. 

h.m. 
4  20 
4  21 
4  22 
4  22 


I 


66  01 
65  47 

65  60 

66  08 
66  20 

66  12 
66  01 
65  46 
65  80 
65  09 
65  01 

64  46 
64  42 
64  19 
64  13 

63  45 

64  64 


64  22 
64  27 
64  34 

64  47 

65  32 

66  04 
66  31 
66  44 

66  50 

67  06 


66  59 

67  01 
67  04 
66  57 

66  59 

67  03 
66  50 


67  03 
67  06 
67  08 
67  12 
67  17 


66  57 

67  13 
67  23 
67  24 
67  26 

67  81 
67  82 
67  86 
67  45 
67  45 

67  50 
67  53 
67  62 
67  65 
67  68 


Name. 


Page.  ■ 


Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 


4  22 


4  24 
4  23 
428 
4  25 
4  25 


4  25  Eastport. 
4  24  Eastport. 
4  23  1  Eastport. 
4  '22  I  Eastport. 
4  21  Eastport. 
4  20  I  Eastport. 


Eastport.. 
Eastport . . 
Eastport.. 
Eastport.. 
Eastport! . 


4  19 
4  19 
4  17 
4  17 
4  16 
4  20 


4  17 
4  18 
4  18 
4  19 
422 

4  24 
4  26 
4  27 
427 

428 


4  28 
4  28 
4  28 
4  28 
4  28 
4  28 
4  27 


Eastport. 
Eastport. 
Eastport. 
Eastport. 
Eastport . 
Eastport. 


55 
55 
55 
55 
65 

55 
55 
55 
65 
55 
65 

55 
55 
65 
55 
55 
65 


Eastport i  55 

Eastport I  55 

Eastport :  55 

Eastport I  56 

Eastix>rt bo 

Eastport 55 

Eastport 55 

Eastport 55 

Eastport I  56 

Eastport 56 

I 


Eastport 55 

Eastport 55 

Eastport 56 

Eastport i  55 

Eastport 55 

Eastport |  55 

Eastport 55 


I 


4  28  1  Eastport i  56 

4  28     Eastport 56 

4  29     Ea«*tport 55 

4  29     Eastport 55 

4  29     Eastport |  55 


4  28 
4  29 
430 
4  30 
4  80 

4  30 
4  80 
430 
4  81 
4  81 

4  81 
482 
4  31 
4  82 
4  82 


Eastport 55 

Eastport '  56 

Eastport I  56 

Eastport 65 

Eastport 55 


Eastport. 
Eastport . 
Eastport. 
Boston... 
Boston... 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 


63 


Time. 


HW. 


LW. 


Height. 


RaUol 

of 
ranges., 


I  ' 

HW.  '   LW.   I 


Time  Meridian, 
fiO°  W. 

h.  m.    '  h.  m. 

51       +0  10  +0  10 

51       +0  22  I  +0  22 

51       +0  23  +0  23 

51  I     +1  22  +1  22 

51  I     +1  17  +1  17 


-0  88 
-103  I 
-101 
-0  11  I 
+0  25 

+0  22  ' 
+0  30  , 
+0  38 
+1  02  ' 
+0  49  I 
+0  52 

+0  69 
+1  13 
+1  49 
+2  01  I 
+2  10 
+1  08 


-0  46 
-1  06 
-0  69 
-0  26 
+0  22 

+0  23 
+0  29 
+0  34 
+1  01 
+1  02 
+1  16 


Mean  Low 
WaterSprinfft. 


feet. 
+  2.1 
+  1.6 
+  1.6 
+  6.2 
+  6.3 


6.2 

-  7.0 

-  6.2 

-  8.2 
+  L3 

!+  2.4 
+  4.4 
!+  7.6 
+  8.8 
1+11.7 
1+12.8 


feet. 
+0.3 
+0.2 
+0.2 
+0.6 
+0.6  1 


I 


+0.8 
+0.8  I 
+0.8  I 
+1.0  , 
+1.8  ! 

+1.4 
+1:4  I 
+1.8 
+1.8 
+2.1  I 
+2.0  , 


+1  28  +16.6  I  +2.2 
+1  48  1+18.8  I  +2.5 
+2  21  ;+22.2  i  +2.6 
+2  40  j+26.9  I  +2.9 
+2  49  1+29.1  w+8.1 


+1  47 


I 


+16.4  I  +2.4 


+1  26  ' 

+1  17  t 
+1  20  I 
+  1  42 
+1  08 

+0  66 
+0  56  I 
+0  63  ' 
+0  34  I 
+0  48 


+2  30 
+2  11 

+2  10 
+2  41 
+1  47 

+0  61 
+0  64 
+1  16 
+0  51 
+0  67 


1+24.2  I 
+20.2 
1+24.0 
1+26.9  ' 
1+10.0 

;+  4.1 

1+  4.8 

;+  2.8  I 

+  0.6 
,-  1.4 


+2.8 
+2.6 
+2.8 
+2.9 
+2.0 

+1.5 
+1.4 
+1.4 
+  1.2 
+1.2 


Time  meindian, 
7S°  W. 


Mean  Low 
Water. 


-0  05  1 
+0  11 
+0  15 
-0  02 

000  I 
+0  05 
-0  03  I 


+0  09 
+0  09 
+0  16 
+0  21 
+0  28 


-0  14 
-0  25 
-0  23 
-0  05 
-0  21 

-0  18 
-0  84 
-0  09 
-1  00 
-0  26 

-0  57 
-0  45 
-0  66 
-0  51 
-0  55 


-0  02 
+0  18 
+0  22 
-0  01 
0  00 
+0  08 
-0  04 


+0  13 
+0  14 
+0  21 
+0  27 
+0  36 


-0  13 
-0  26 
-0  28 
-0  04 
-0  21 

-0  18 
-0  39 
-0  14 
-1  00 
-0  26 

-1  07 
-0  46 
-0  66 
-0  51 
-0  65 


+  0.1 
+  L2 
+  0.8 
+  2.2 
0.0 
+  0.2 
+  2.1 


+  3.5 
+  1.6 
+  1.7 
+  1.8 
+  2.1 


8.0 
4.1 
5.7 
4.7 
5.4 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


6.9 
6.2  ' 
6.6 

1.4  I 
1.7 


+  1.6 
+  1.7 
+  1.6 
+  LS 
+  0.9 


0.0 
0.0 
0.0 
0.0 
0.0 


I 

1.43 
1.83 
1.33 
2.09 
2.12  1 


0.62 
0.58 
0.62  1 
0.77 
1.00 

1.06 
1.16 
1.32 
1.38 
1.58 
1.59 

1.73 
1.87 
2,07 
2.31 
2.43 
1.77 


2.18 
1.97 
2.17 
2.26 
1.45 

L14 
1.18 
1.08 
0.96 
0.86 


1.01 
1.07 
1.04 
1.12 
1.00 
1.01 
1.12 


1.19 
1.09 
1.09 

i.io 

1.12 


0.0 

0.84  1 

0.0 

0.77  1 

0.0 

0.69' 

0.0 

0.74 

0.0 

0.70 

0.0 

0.88! 

0.0 

0.€6 

0.0 

0.64  , 

0.0 

1.16 

0.0 

1.18 

1.17  I 

1.18 

1.12 

1.14 

1.09 


AND  TIDAL  CONSTANTS. 


839 


1 

1 

Interval. 



Range c 

>f  tide. 

•  Great 
tropic 
(Gc). 

iropic  aiumai 
Inequality. 

. 

MeaD. 

Tropic. 

!5 

Mean 

(Mn). 

'^ 

Neap 
(Np). 

HWQ. 

LWQ. 

1    3 

flWI. 

LWI. 

HHWI. 

LLWI. 

1 

A.m. 

h,  TO. 

A.  m. 

A.  TO. 

Sett, 

Stei, 

/«*. 

/«/. 

feet. 

Jeei. 

1     1 

788 

1  50 

7  27a 

1  566 

6.1 

l.b 

4.6 

6.5 

0.6 

1.1 

'    2 

7  49 

2  01 

7  87a 

2  076 

5.7 

7.0 

4.3 

6.1 

0.6 

1.1 

3 

7  49 

2  01 

7  87a 

2  076 

5.7 

7.0 

4.3 

6.1 

0.6 

1.1 

4 

848 

300 

8  41a 

8  046 

9.0 

11.0 

6.7 

9.5 

0.7 

1.8 

5 

8  42 

255 

83Sa 

3006 

9.1 

11.0 

6.8 

9.6 

0.6 

1.1 

1    6 

935 

328 

9d0a 

3296 

11.2 

12.8 

9.5 

11.0 

1.0 

0.9 

7 

9  11 

804 

906a 

3  106 

10.5 

12.0 

8.9 

10.8 

1.0 

0.8 

1    ^ 

9  13 

3  11 

9  08a 

3  176 

11.2 

12.8 

9.5 

11.0 

1.0 

0.9 

'    9 

10  01 

842 

956a 

3  476 

14.0 

16.0 

11.8 

18.8 

1.1 

1.0 

10 

10  37 

4  30 

10  88a 

4  346 

18.2 

20.8 

15.4 

17.9 

1.3 

1.1 

11 

10  84 

4  31 

lOSOa 

4356 

19.3 

22.0 

16.3 

19.0 

1.8 

1.1 

12 

10  43 

488 

10  39a 

4426 

21.1 

24.1 

17.9 

20.7 

1.4 

1.2 

i  13 

10  62 

4  44 

10  48a 

4406 

24.1 

27.5 

20.4 

28.6 

1.5 

1.8 

14 

11  17 

6  12 

11  14a 

5  166 

25.1 

28.7 

21.2 

24.7 

1.5 

1.8 

15 

11  05 

5  14 

11  Ola 

5  146 

27.8 

82.0 

28.3 

28.6 

1.5 

1.8 

16 

11  09 

529 

11  06a 

5  826 

•28.9 

83.0 

24.4 

28.4 

1.6 

1.4 

,  1" 

11  17 

5  42 

11  14a 

5466 

81.5 

86.0 

26.6 

31.0 

1.7 

1.5 

1« 

1181 

602 

11  26a 

6086 

84.0 

89.0 

28.4 

85.0 

1.9 

1.6 

'  19 

12  09 

6  87 

11  41a 

6  346 

87.7 

43.0 

81.9 

37.1 

1.9 

1.6 

20 

12  21 

666 

12  18a 

6  596 

42.0 

48.0 

85.5 

41.4 

2.0 

1.7 

21 

007 

707 

0046 

7  106 

44.2 

50.5 

37.4 

43.6 

2.0 

1.7 

22 

11  25 

600 

11  22a 

6086 

32.2 

87.0 

26.9 

88.2 

2.0 

1.7 

128 

11  46 

6  46 

11  58a 

6  496 

39.6 

45.2 

88.5 

39.0 

1.9 

1.6 

24 

11  86 

626 

11  88a 

6  296 

35.9 

41.0 

80.4 

35.3 

1.8 

1.5 

25 

11  89 

625 

11  36a 

6286 

39.4 

45.0 

83.3 

38.8 

1.9 

1.6 

26 

12  00 

6  55 

11  57a 

6  586 

41.2 

47.0 

34.9 

40.5 

1.9 

1.7 

27 

11  23 

558 

11  20a 

6  016 

26.3 

30.0 

22.2 

25.8 

1.5 

1.8 

1  28 

11  09 

500 

11  a5a 

5  046 

20.8 

23.8 

17.6 

21.2 

1.4 

1.8 

1  29 

11  06 

5  01 

11  02a 

5056 

21.5 

24.5 

18.2 

21.0 

1.4 

1.2 

30 

11  03 

522 

10  59a 

5266 

19.7 

22.5 

16.7 

19.4 

1.3 

1.1 

31 

10  44 

4  57 

10  39a 

5  026 

17.5 

20.0 

14.8 

17.2 

1.3 

1.1 

32 

10  57 

502 

10  52a 

5  076 

.    15.7 

18.0 

18.2 

16.3 

1.2 

1.1 

33 

11  04 

508 

1100a 

5086 

18.8 

20.9 

15.4 

19.0 

1.3 

1.2 

84 

11  20 

'   523 

11  16a 

5  276 

19.4 

22.3 

16.3 

20.1 

1.3 

1.2 

35 

11  24 

627 

11  20a 

5  816 

19.0 

21.8 

16.0 

19.7 

1.3 

1.2 

86 

11  07 

504 

11  03a 

5086 

20.4 

28.5 

17.0 

21.1 

1.8 

1.2 

37 

11  09 

505 

11  05a 

5  106 

18.2 

20.9 

15.2 

18.9 

1.3 

1.2 

38 

11  14 

5  13 

11  10a 

5  186 

18.4 

21.2 

15.5 

19.1 

1.3 

1.2 

39 

11  07 

502 

11  03a 

5066 

20.8 

23.3 

17.1 

21.0 

1.4 

1.2 

40 

11  18 

6  18 

11  14a 

5  226 

21.7 

24.9 

18.2 

22.5 

1.4 

1.3 

41 

U  18 

5  19 

11  14a 

6236 

19.8 

22.8 

16.6 

20.5 

1.3 

1.2 

42 

11  24 

5  25 

11  20a 

5  296 

19.9 

22.9 

16.7 

20.6 

1.3 

1.2 

43 

11  29 

6  81 

11  25a 

5866 

20.0 

23.0 

16.8 

20.7 

1.4 

1.2 

44 

11  36 

5  40 

11  32a 

5446 

20.3 

28.3 

17.1 

21.0 

1.4 

1.2 

45 

10  55 

4  52 

10  50a 

4  676 

15.2 

17.5 

12.8 

16.8 

1.2 

1.1 

46 

10  48 

438 

10  39a 

4  426 

14.1 

16.2 

11.9 

14.7 

1.2 

1.0 

47 

10  44 

4  40 

10  89a 

4  466 

12.5 

14.4 

10.5 

13.1 

1.1 

1.0 

48 

11  02 

4  59 

10  ft7tt 

5  046 

13.5 

16.5 

11.3 

14.1 

1.1 

1.0 

49 

10  46 

4  42 

10  41a 

4  486 

12.8 

14.7 

10.8 

13.4 

1.1 

1.2 

50 

10  49 

4  45 

10  44a 

4  506 

12.3 

14.1 

10.3 

12.9 

1.1 

0.9 

61 

10  33 

424 

10  28a 

4  306 

12.0 

13.8 

10.0 

12.6 

1.0 

0.9 

62 

10  58 

4  49 

10  58a 

4  556 

11.7 

13.5 

9.8 

12.2 

1.0 

0.9 

63 

10  40 

430 

10  34a 

4  386 

11.0 

12.6 

9.2 

12.4 

1.4 

1.1 

54 

11  14 

504 

11  08a 

5  126 

11.3 

13.0 

9.5 

12.7 

1.4 

1.1 

56 

10  43 

4  23 

10  87a 

4  816 

11.2 

12.9 

9.4 

12.6 

1.4 

1.1 

56 

10  64 

444 

10  48a 

4  526 

11.3 

13.0 

9.5 

12.7 

1.4 

1.1 

67 

10  44 

484 

10  38a 

4  426. 

11.2 

12.9 

9.4 

12.6 

1.4 

1.1 

68 

10  48 

438 

10  42a 

4  466 

10.9 

12.5 

9.2 

12.8 

1.4 

1.1 

59 

10  44 

4  34 

10  88a 

4  426 

10.5 

12.1 

8.9 

11.8 

1.8 

1.1 

Diurnal  wave     ^^"  ***  ^®^®^ ' 
uiumai  wave,  above  plane of- 


Tropic 
HW 

inter- 
val. 


Tropic 
range. 


Predic- 
tions. 


h.  m. 


806 


8  14 


feet. 
1.2 
1.2 
1.2 
1.4 
1.8 


feet, 
8.8 
8.6 
8.5 
6.5 
5.5 


1.8 
1.2 
1.3 
1.4 
1.6 

1.7  I 

1.8 

1.9 

1.9 

1.9 

2.0 

2.2 
2.8 
2.8 
2.5 
2.5 
2.6 


2.4 
2.8 
2.4 
2.5 
2.0 

1.8 
1.8 
1.7 
L6 
1.6 


1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 


1.9 
1.8 
1.8 
1.9 
1.9 


1.6 
1.6 
1.5 
1.6 
1.5 

1.4 
1.4 
1.4 

1.8 
1.8 

1.8 
1.8 
1.8 
1.7 
1.7 


Variar 
,  tion  of 
,^     .    I  the  com- 
Trowel    p«. 


West. 


6.4 
6.0  I 
6.4 
8.0  I 
1Q.4  ' 

11.0  I 
12.0 
13.8 
14.4 
16.0  I 
16.5  I 

18.0  ! 

19.5  I 

21.5 

24.0 

25.2 

18.6 


22.6 
20.5 
22.5 
28.6 
16.0 

11.9 
12.2 
11.2 
10.0 
9.0 


9.2 

9.7 

9.5 
10.2  I 

9.1  I 

9.2 
10.2 


10.8  ; 
9.9  , 
10.0 
10.0  I 
10.2  I 


7.6 
7.0 
6.2  I 
6.8 
6.4 

6.2 
6.0 
5.8 
5.5 
5.6 

5.6  i 
5.6  I 
5.6 
5.4  ' 
5.2  1 


f€ft. 

3.4] 
8.2 
8.2 
4.9 
3.8  I 


5.7 

5.1  I 

5.7 

7.1  i 

9.2 
I 

9.7 
10.6" 
12.1 
12.6 
14.2 
14.6 

16.7 
17.4 
18.9 
21.1 
22.2 
16.5 


19.9 
18.1 
19.8 
20.7 
18.3 

10.6 

10.8 
9.8 
8.8 
8.0 


9.5 
10.0 

9.8 
10  3 

9.4 

9.5 
10.4 


11.2 
10.2 
10.3 
10.8 
10.4 


7.9 
7.8 
6.5 
7.0 
6.7 

6.4 
6.8 
6.1 
6.1 
6.2 

6.2 
6.2 
6.2 
6.0 
5.8 


19.0 
18.5 
18.0 
18.0 
18.0 


17.5 
18.0 
18.0 
18.0 
18.5 

18.5 
19.0 
19.0 
19.5 
20.0 
20.5 

20.5 
21.0 
21.0 
21.5 
21.0 
21.0 


22.0 
21.5 
21.5 
21.5 
20.0 

19.5 
19.0 
18.5 
18.5 
18.0 


18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
19.0 


19.0 
19.0 
19.0 
19.0 
19.0 


18.5 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18.0 
17.5 
17.5 

17.5 
17.5 
17.6 
17.5 
17.5 
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TABLE  3.— TIDAL*  DIFFERENCES 


'  Geographic  position,  i 


L 


Standard  port  for 
reference. 


Tidal  differences. 


Station. 


!  LaU< 
I  tude. 


Longitude. 


I 


NORTH  AMERICA  (East 
Co  AST ) —Continued. 

MAINE— continued. 


1  Gonldsboro  Point 

2  '  Prospect  Harbor 

3  Winter  Harbor,  Frenchman  Bay.. 

4  I  Eastern  Pt.Har.,  Frenchman  Bay. 

5  ,  Sullivan,  Frenchman  Bay 

6  I  Mount  Desert  Narrows 


Salisburv  Cove,  Mt.  Desert  Island. 
Bar  Harbor,  Mount  Desert  Island. 
Southwest  Har., Mt.  Desert  Island. 
Somesville,  Mount  Desert  Island.. 
Bass  Harbor,  Mt.  Desert  Island  . . . 
Pretty  Marsh  Har.,  Mt.  Desert  I. . . 


Union  River.  Blue  Hill  Bay 

Blue  Hill  Harbor,  Blue  Hill  Bay... 


Allen  Cove.  Blue  Hill  Bay 

Mackerel  Cove,  Blue  Hill  Bay 

Naskeag  Har.,  Eggemoggin  Reach. 
Sedgwiclc,  Eggemoggin  Reach 


Pefiobscot  Bay. 


Matinicus  Harbor 

Head  Harbor,  Isle  au  Haut . . 

Kimball  Island 

Carvers  Harbor,  Fox  Islands. 
Iron  Point,  Fox  Islands 


43  52 

44  01 

44  04  I 
44  03 
44  08  I 

44  09  * 
44  06 
44  09 
44  12  , 
44  13 


29    Camden 44  12 

ao  I  Castine 1  44  28 

31  I  Belfast 44  25 


24  Pulpit  Harbor,  Fox  Islands . . 

25  ]  Rockland 

26  Greens  Landing,  Deer  Isle  . . . 

27  I  Ocean vllle.  Deer  Isle 

28  '  Northwest  Harbor,  Deer  Isle. 


Name. 


Arc.     Time. ' 


North. 
o     / 
44  28 
44  24 
44  23  . 
44  28  ; 
44  31 
44  26  I 

44  26  I 
44  23 
44  16  > 
44  22  , 
44  15  I 
44  20 

44  30  \ 
44  24 
44  18 
44  10 
44  13 
44  18  , 
1 


PenabKot  River. 


82     Fort  Point. 
38     Bucksport. 

34  Hampden  . 

35  I  Bangor 


I 
36  I 
87 


Outer  CfXiBt. 


44  28 
44^5 
44  45 
44  49 


West, 
h.  m. 


67  59 

68  01 
68  05 
68  11 
68  12 
68  22 

68  17 
68  12 
68  19 
68  20 
68  21 
68  25 

68  26 
68  34  , 
68  32  , 
68  26 
68  33 
68  37 


68  58 
68  37 


68  50 
68  52 


69  06 
68  40 
68  38 

68  41 

69  03 

68  48 

69  00 


68  49 
68  49 
68  50 
68  47 


Muscle  Ridge  Channel '  44  01 

Tennant  Harbor ,  43  58  , 

Herring  Gut 43  56  I 

Thomaston,  St.  George  River 44  04 

40  New  Harbor.  Muscongus  Bay >  43  52  { 

41  Broad  Cove,  Medomak  River 44  02  I 

42  I  Waldoboro,  Medomak  River 44  06  i 

43  Johns  Bay 43  52  | 

44  East  Boothbay,  Damarlscotta  R. . . . >  43  52  | 

45  Newcastle,  Damariscotta  River  —   44  03 


69  05 
69  12 
69  16 
69  11 
69  29 

69  24 
69  23 
69  32 
69  35 
69  83 


I 


46  Boothbay 43  50 

47  Herman  Harbor,  Sheepscot  River..'  43  49 

48  Jewett  Cove.  Sheepscot  Ri  ver •  43  52 

49  Wiscasset,  Sheepscot  River '  44  00 

50  HockomocBay |  43  53 

Kennebec  Bwer.  I 

51  Hunniwell  Point 143  45,    69  47 

I  52     Phippsburg i  43  49      69  48 

53     Bath 48  55  69  49 

I  54     Pleasant  Point i  43  58  69  52 

1  55  I  Abagadasset  Point I  44  00  69  49 

I        1 

I  56  I  Bowdoinham i  44  01  69  53 

I  57     Dresden 44  07  69  45 

1  .58  I  Gardiner ;  44  14  69  46 

59  I  Hallowell 44  17  69  47 

I  60  I  Augusta 44  18  69  46 

]        I  '  i 


432 
4  82  , 
4  32 


Boston. 

Boston. 

Boston. 
4  83  I  Boston. 
4  33  Boston. 
4  38  I  Boston. 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 
Boston. 
Boston. 
Boston. 


483 
4  33 
4  83 
433 
4  S3 
4  34 

434 
4  34 
434 
4  34 
434 
434 


4  36 
484 
4  85 
4  85 
4  35 

4  36 
4  36 
4  35 
485 
4  35 

436 
485 
4  86 


435 
4  35 
4  3.5 
4  35 


4  36 
4  37 
4  87 
4  3: 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 


Boston. 
Boston. 
Boston. 
Boston. 


Portland  . 

Portland  . 

Portland  , 

I  Portland  ; 

4  38  I  Portland  . 


4  38 
4  88  ! 
4  38  : 
4  88  1 
4  38  I 


Portland 
Portland  , 
Portland  , 
Portland 
Portland  , 


69  39  4  39  I  Portland  . 

69  43  4  39  I  Portland  . 

69  42  4  39  I  Portland  . 

69  40  4  39  I  Portland  . 

69  44  I  4  39  I  Portland  . 


4  89  I  Portland  . 
4  39  Portland  . 
4  89  I  Portland  . 
4  39  Portland  . 
4  39     Portland  . 

4  40  ■  Portland  . 
4  39  Portland  . 
4  39  Portland  . 
4  39  I  Portland  . 
4  39  ,  Portland  , 


Page. 


Time. 


Ratio 
Height.  of 
ranges. 


HW. 


LW. 


HW.      LW 


Time  meridian, 
75P  W. 


68  '  -( 
63   -I 


63 
68 


63 


59  ' 
59  I 
59  1 

59  I 

59 
59  ' 

59  I 
59  ' 
59  I 

59  j 
.59 
59  ' 
59  , 

59 


59  I 
59 
59  I 
59 
59  ' 

a»l 

69  I 
59  ' 
59 
59  1 


A.m.  ' 
-0  43  i 
-0  49 
-0  47  I 
-0  89 
-0  29  I 
-0  28  I 


0  87 

0  44 ; 

0  44  ' 

0  84  , 

0  45 

0  36 


-0  26 
-0  30 
-0  35 
-  0  43 
-0  8 
-0  19 


17  I 


-0  50 
-0  48 
-0  44 
-0  41 
-0  28 

-0  33  , 
-0  26  ' 
-0  37 
-0  86 
-0  27  , 


-0  02 
+0  14 
+0  54 
■i-1   12 


-0  06 
-0  16 
-0  14 
-f-0  11 
-0  19 


A.m. 
-0  43 
-0  50 
-0  48 
-0  40 
-0  29 
-0  28 

-0  38 
-0  45 
-0  45 
-0  85 
-0  46 
-0  87 

-0  26 
-0  80 
-0  36 
-0  44 


-0  01  , 
+0  19  I 
-0  19 
-0  09  I 
+0  16  ' 

-0  09 
-0  09 
-0  03 
+0  15 
+0  18 


+0  16 
+0  U 

+1  05  . 
+2  18 
+2  20  : 

+2  23 

+2  47  ' 
+3  80 

+3  56 

+4  11  I 


Hean  Low 
Water. 


feet.   1 
+1.4  i 
+1.2  ' 
+1.2 
+1.6 
+1.9 
+1.9  I 

+1.7  ■ 

+L5, 

+0.5 

+0.4  ! 

+0.4 

+0.6 

+1.9 
+1.8  I 
+0.7 
+0.6  I 


-0  41  !  +0.4 
-0  28  ;  +0.8 


I 
-0  54  I 
-0  52  I 
-0  48  ; 
-0  46  1 
-0  32  I 


-0  36 
-0  80 
-0  41 
-0  40 
-0  31 


-0  22  ,  -0  26 

-0  11   -0  14 

0  00   -0  03 


-0.7 
-0.5 
-0.3 
-0.8 
+0.4 

+0.8 

0.0 

0.0 

+0.2 

+0.1 

+0.1 
+0.2 
+0.6 


I 

-0  05  +0.6 
+0  12  I  +1.0 
+0  58  +2.4 
+1  21   +8.5 


-0  05 
-0  15 
-0  13 
+0  12 
-0  19 


+0.6 
+0.6 
+0.6 

+1.2 ; 

+0.5 


-0  01  I  +0.6 

+0  20  +1. 2 

-0  19  +0.6 

-0  0«  '  +0.2 

+0  17  I  +0.9  , 


-0  09 
-0  09 
-0  08 
+0  16 
+0  14 


+0  06 
+0  11 
+1  23 
+2  39 
+2  41 

+2  52 
+3  17 
+4  17 
+5  10 
+5  25 


+0.6 
+0.7 
+0.8 
+1.0 
+0.5 


-0.5 
-0.2 
-L9 
-4.1 
-8.2 

-2.8 
-8.7 
-8.7 
-4.6 
-4.5 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


I 


I 


I 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0  I 
0.0 
0.0 
0.0  I 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0  , 
0.0  I 
0.0  ; 


0.0  ' 
0.0 
0.0  I 
0.0  ! 

0.0  , 

0.0  ' 
0.0  t 
0.0 
0.0  ' 
0.0  , 

0.0  I 
0.0 
0.0  I 
0.0 
0.0  , 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


I 

1.15] 
1.18 

1.13; 

1.17 

1.20 
L20 

1.18  I 
1.16] 

L05I 

1.01, 
l.(M 
1.06 

1.20' 

1.14 
1.07  i 
1.06 
1.01 
1.03 


0.93 

0.97 
0.97 
1.04 

1.04 

1.00 

1.00] 

1.02 

1.01 

1.01 
1.02 
1.06 


I 


1.05 
1.11 
1.25 
1.37  I 


1.07 
1.07 
1.07 
1.14 
1.06 
I 

1.07 
1.14 
1.07  I 
1.03 
1.11 

1.07 
1.09 
1.10 
1.12 
1.06  I 


I 


1 


0.95 
0.98 
0.79 
0.54 
0.64 

0.69 

0.5?* ; 

0.58  ' 
0.49  I 
0.49  ( 
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1 

Interval. 

RaBge  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

1 

_       ._ 

Varia- 

1 

II' 

s 

Mean. 

Tropic. 

IMtian 

(Mn). 

?^ 

Neap 

(Np). 

Great 
tropic 

(Ge). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

.1 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

1 

i 

• 

. 

West. 

h.  m. 

h.   m. 

h.  m. 

h.  m. 

feet 

fed. 

feet. 

/€Ct. 

feet. 

feet. 

k.  TO. 

feet. 

feet. 

fed. 

o 

1 

10  56 

446 

10  50a 

4546 

11.0 

12.6 

9.2 

12.8 

1.4 

1.1 

1.8 

5.5 

6.1 

17.5 

2 

10  50 

439 

10  44a 

4  476 

10.8 

12.4 

9.1 

12.2 

1.4 

1.1 

1.7 

5.4 

6.0 

17.5  1 

1    » 

10  52 

4  41 

10  46a 

4  496 

10.8 

12.4 

9.1 

12.2 

1.4 

1.1 

1.7 

5.4 

6.0 

17.5 

1    4 

10  59 

4  48 

10  53a 

4566 

11.2 

12.9 

9.4 

12.6 

1.4 

1.1 



1.8 

5.6 

6.2 

17.0 

■    5 

11  09 

4  69 

11  03a 

5  076 

11.6 

13.2 

9.7 

12.9 

1.4 

1.1 



1.8 

6.8 

6.3 

17.0 

6 

11  10 

600 

11  (Ma 

5086 

11.5 

18.2 

9.7 

12.9 

1.4 

1.1 

1.8 

5.8 

6.3 

•17.0 

!    7 

11  01 

4  50 

10  55a 

4586 

11.3 

13.0 

9.5 

12.7 

1.4 

1.1 

1 
1.8 

5.6 

6.2 

17.0 

» 

10  64 

4  43 

10  48a 

4  516 

11.1 

12.8 

9.3 

12.5 

1.4 

1.1 

'       1.8 

5.6 

6.1 

17.0 

9 

10  54 

4  43 

10  48a 

4  516 

11.1 

11.6 

8.5 

11.3 

1.3 

1.0 

1       1.7 

5.0 

5.6 

17.0 

1  1^ 

11  04 

453 

10  58a 

5  016 

10.0 

11.5 

8.4 

11.2 

1.3 

1.0 

;      1.7 

5.0 

5.5 

17.0 

'  U 

10  53 

4  42 

10  47a 

4506 

10.0 

11.5 

8.4 

11.2 

1.3 

1.0 

1.7 

5.0 

5.5 

17.0 

12 

11  01 

4  50 

10  55a 

4  586 

10.2 

11.7 

8.6 

11.5 

1.3 

1.1 

1.7 

5.1 

5.7 

17.0 

,13 

11  11 

5  01 

11  05a 

5  096 

11.5 

13.2 

9.7 

12.9 

1.4 

1.1 

1.8 

5.8 

6.3 

17.0 

1  14 

1107 

4  57 

11  Ola 

5056 

10.9 

12.5 

9.2 

12.3 

1.4 

1.1 

1        1.8 

5.4 

6.3 

17.0 

|15 

11  02 

4  51 

10  56a 

4  596 

10.3 

11.8 

8.7 

11.6 

1.3 

1.1 



1.7 

5.2 

6.7 

17.0 

,  16 

10  54 

4  43 

10  48a 

4  516 

10.2 

11.7 

8.6 

11.5 

1.3 

1.1 

1.7 

5.1 

5.7 

16.5 

in 

11  00 

446 

10  54a 

4546 

10.0 

11.5 

8.4 

11.2 

1.3 

1.0 

1.7 

5.0 

5.6 

16.5 

18 

11  18 

604 

11  12a 

5  126 

9.9 

11.4 

8.8 

11.1 

1.3 

1.0 

1.7 

5.0 

5.5 

17.0 

19 

10  45 

4  31 

10  39a 

4  396 

8.9 

10.2 

7.5 

10.1 

1.2 

1.0 

1.6 

4.4 

5.0 

16.0 

20 

10  49 

435 

10  43a 

4436 

9.1 

10.5 

7.6 

10.3 

1.2 

1.0 

1.6 

4.6 

5.1 

17.0 

21 

10  52 

438 

10  46a 

4  466 

9.3 

10.7 

7.8 

10,5 

1.3 

1.0 

1.6 

4.6 

5.2 

17.0 

22 

10  55 

4  41 

10  49a 

4  496 

9.3 

10.7 

7.8 

10.6 

1.3 

1.0 

1.6 

4.6 

5.2 

16.0 

23 

11  08 

4  54 

11  02a 

5026 

10.0 

11.5 

8.4 

11.2 

1.3 

1.0 



1.7 

5.0 

5.5 

16.0 

24 

11  02 

4  49 

10  56a 

4  576 

9.9 

11.4 

8.3 

11.2 

1.3 

1.0 

8  14 

1.7 

5.0 

5.5 

16.0 

25 

1109 

456 

11  08a 

5  086 

9.6 

11.0 

8.1 

10.8 

1.3 

1.0 

1.6 

4.8 

5.5 

16.0 

26 

10  59 

4  45 

10  53a 

4586 

9.6 

11.0 

8.1 

10,8 

1.3 

1.0 

1.6 

4.8 

5.3 

16.5 

27 

11  00 

4  46 

10  54a 

4546 

9.8 

11.3 

8.2 

11.0 

1.3 

1.0 



1.7 

4.9 

5.4 

16.5  i 

•28 

11  09 

4  55 

11  03a 

5  036 

9.7 

11.2 

8.1 

10.9 

1.3 

1.0 

1.6 

4.8 

5.4 

16.5  i 

29 

11  13 

4  59 

11  07a 

5  076 

9.7 

11.2 

8.1 

10.9 

1.3 

1.0 

1.6 

4.8 

5.4 

16.5 

30 

11  25 

5  12 

11  19ft 

5  206 

9.8 

11.3 

8.2 

11.0 

1.3 

1.0 

1.7 

4.9 

5.4 

16.5 

ai 

11  35 

5  22 

11  29a 

5306 

10.2 

11.7 

8.6 

11.5 

1.3 

1.1 

1.7 

5.1 

5.7 

16.6 

32 

11  34 

5  21 

11  '2Sa 

5  296 

10.1 

11.6 

8.5 

11.8 

1.3 

1.0 

1.7 

5.0 

5.7 

16.5 

33 

11  50 

538 

11  44a 

5  466 

10.6 

12.2 

8.9 

11.9 

1.3 

1.1 

1.7 

5.3 

5.9 

17.0 

'M 

005 

6  24 

0  006 

6  316 

12.0 

13.8 

10.8 

13.2 

1.4 

1.1 

1.8 

6.0 

6.5 

17.0 

*•) 

0  28 

6  47 

0  186 

6  546 

13.1 

15.1 

11.0 

13.4 

1.5 

1.2 

1.9 

6.6 

7.2 

17.0 

36 

11  05 

4  51 

10  59a 

5006 

9.4 

10.8 

7.9* 

10.6 

1.4 

1.1 

1.8 

4.7 

5.2 

16.0 

37 

10  54 

4  40 

10  48a 

4  496 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1 

1.8 

4.7 

5.2 

16.0 

38 

10  66 

4  42 

10  50a 

4  516 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1 

1.8 

4.7 

5.2 

16.0 

39 

11  21 

507 

11  15ft 

5  166 

10.0 

11.6 

8.4 

11.2 

1.5 

1.2 

1.9 

5.0 

5.6 

16.0 

40 

10  50 

4  36 

10  44a 

4  446 

9.3 

10.7 

7.8 

10.5 

1.4 

1.1 

1.8 

4.6 

5.2 

15.5 

41 

11  06 

4  53 

11  02a 

5  026 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1    

1.8 

4.7 

5.3 

16.0  1 

42 

11  28 

6  14 

11  22o 

5236 

10.0 

11.5 

8.4 

11.2 

1.5 

1.1    

1.9 

5.0 

5.5 

16.0  ' 

43 

10  50 

4  35 

10  44a 

4  446 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1    

1.8 

4.7 

5.3 

15.5  1 

44 

11  00 

4  45 

10  53a 

4556 

9.0 

10.4 

7.6 

10.2 

1.4 

1.1    

1.8 

4.5 

4.7 

15.5  1 

4b 

11  25 

5  11 

11  19a 

5  206 

9.7 

11.2 

8.1 

10.9 

1.5 

1.2   

1.8 

4.8 

5.5 

15.5 

46 

10  59 

4  44 

10  53ct 

4  536 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1  , 

1.8 

4.7 

5.5 

16.5 

47 

10  59 

4  44 

10  53a 

4  536 

9.5 

10.9 

8.0 

10.7 

1.4 

1.1    

1.8 

4.8 

5.3 

15.5 

48 

11  06 

4  50 

10  59a 

4  596 

9.6 

11.0 

8.1 

10.8 

1.4 

1.1    

1.8 

4.8 

5.3 

15.5 

49 

11  28 

5  09 

11  17tt 

5  186 

9.8 

11.2 

8.2 

11.0 

1.5 

1.2  , 

1.8 

4.9 

5.5 

15.5 

50 

11  21 

5  07 

11  15a 

5  166 

9.3 

10.7 

7.8 

10.5 

1.4 

1.1    

1.8 

4.6 

5.2 

15.5 

51 

11  24 

.5  01 

11  17a 

5  116 

8.3 

9.5 

7.0 

9.5 

1.4 

1.1 

1.7 

4.2 

4.6 

15.5 

52 

11  19 

504 

11  12a 

5  146 

8.6 

9.9 

7.2 

9.8 

1.4 

1.1 

1.7 

4.3 

4.8 

15.5 

03 

12  18 

a  16 

12  05<i 

6  276 

6.9 

7.9 

5.8 

7.9 

1.2 

1.0 

1.6 

3.4 

3.9 

15.5 

iA 

1  01 

7  82 

0  516 

7  466 

4.7 

5.4 

4.0 

5.5 

1.0 

0.8 

:        1.3 

2.4 

2.7 

15.5 

55 

1  03 

734 

0  556 

7466 

5.6 

6.4 

4.7 

6.5 

1.1 

0.9    1.4 

2.8 

3.2 

15.5 

66 

1  05 

7  44 

0  576 

7  566 

6.0 

6.9 

5.0 

7.0 

1.1 

1.0    1.5 

3.0 

3.5 

15.5 

57 

130 

8  10 

1  226 

8  226 

5.1 

5.9 

4.3 

6.0 

1.1 

0.8    

1.3 

2.6 

2.9 

15.5 

58 

2  13 

9  09 

2  056 

9  216 

5.1 

5.9 

4.3 

6.0 

1.1 

0.8  1 

1.3 

2.6 

2.9 

15.5 

59 

2  39 

10  03 

2  296 

10  1-6 

4.3 

4.9 

3.6 

5.1 

1.0 

0.8    

1.2 

2.2 

2.5 

15. 5 

60 

2  54 

10  IS 

2  146 

10  326 

4.3 

4.9 

3.6 

5.1 

1.0 

0.8    

1.2 

2.2 

2.5 

15.5 
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TABLE  3.— TIDAL  DIFFERENCES 


I  G««r.phic  position.         ^tandwd  port  for 


Tidal  differenceH. 


Station. 


NORTH  AMERICA  (East 
Coast)— Continued. 

MAINE— continued. 
Caaco  Bay. 


Lati- 
tude. 


North. 


-I 


Longitude. 


Name. 


An\     Time. , 


Watt. 


I  10 
11  , 

12 


Small  Point  Harbor ,  43  44 

Foster  Point.  New  Meadow  R i  43  62 

Lowell  Cove,  Orrs  Island 43  45 

MericoneagSound 43  43 

Harpswell  Harbor '  43  4*5 

Pott«  Harbor j  43  44 

Middle  Bav  Cove,  Pennell'i  Wharf.  I  43  51 

MaquoitBay l  43  51 

Bartol  Point.  Freeport  River i  43  50 


Great  Chebeag  Island. 
Parker  Point,  Yarmouth  River. 
Portland 


Outer  coQti. 


43  45 
43  47 
43  40 


69  :.i 
69  53  I 

69  59  I 

70  01 
70  00 

70  02 

69  57 

70  01 
70  06 
70  06 
70  08 
70  14 


13  Richmonds  Island 

14  Wood  Island 

15  Saco  River  Entrance  . 

16  Kennebunk  Port 


NEW   HAMPSHIRE. 


17 

18 

I  19 


Portsmouth 

Isles  of  Shoals  Light. 
Hampton  Harbor 


MASSACHUSETTS. 


20  ,  Newburyport 

21  Ipswich  Entrance . 

22  I  Annisquam 

28  I  Rockport 

24  1  Gloucester 


43  33  70  14 

43  27  70  20 

43  28  ,  70  24 

43  22  '  70  28 


}  A.  m. 

I  4  39 
440 
4  40 
4  40 
4  40 

4  40 
4  40 
4  40 
4  40 
i  4  40 
4  41 
4  41 


4  41 
4  41 
4  42 
4  42 


43  05  I  70  44  4  43 
42  58  I  70  37  ,  4  42 
42  54       70  49  I    4  43 


42  48 
42  41  ' 
42  40 
42  39 
42  37  . 

42  32 
42  30 
42  25 
42  27 


25  I  Salem 

26  Marblehead 

27  I  Nahant 

28  Lynn  Harbor 

29  Boston I  42  22 

30  Boston  Light I  42  20 

31  ;  Cohasset  Harbor !  42  15 

32  Gurnet  Light 42  00 

33  Plvmouth i  41  57 

34  ,  Sandwich ,  41  46 


70  52  ; 
70  50  I 
70  41  I 
70  37 
70  40 

70  53 
70  51 
70  54 
70  57  , 


4  43 
4  43 
4  43 
4  42 
4  43 

4  44 
4  43 
4  44 
4  44 
4  44 


Portland  . 
Portland  . 
Portland  . 
Portland  . 
Portland  . 

Portland  . 
Portland  . 
Portland  . 
Portland  . 
Portland  . 
Portland  . 
Portland  . 


Portland  . 
Portland  . 
Portland  . 
Portland  . 


Portland  . 
Portland  , 
Portland  . 


Portland  . 
Portland  . 
Portland  . 
Portland  . 
Portland  . 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 


70  53  4  44  Boston. 

70  47  4  43  Boston. 

70  3()  .  4  42  Boflton. 

70  40  4  43  Boston. 

70  28  4  42  Boston. 


,  Sand  v  Neck  Light |  41  43 

I  Wellfleet,  Cape  Cod '  41  56  i 

i  Provlncetown,  Cape  Cod i  42  08 

Race  Point, Cape  Cod ...I  42  04 

I  Nauset  Harbor,  Cape  Cod *'  *" 

I  Pleasant  Bay,  Cape  Cod 

I  Chatham,  Cape  Cod 

Monomoy  Point 

Pollock  Rip 


I 


41  48 

1 
41  43  I 
41  40 
41  33 
41  33 


I         Santucket  Sound,  north  side. 

44  Stage  Harbor j  41  40  i 

45  Btts«  River  Breakwater I  41  3S  ' 

46  I  oint  Gammon 41  37  i 

147  Hvannls  14138  1 

48  Succonnes-sel  Point 41  33 

I  Xantucket  Island.  i 

49  Great  Point 41  '23  I 

50  Wauwinet  (outer  shore) 41  20 

51  SiaMconset I  41  16 

52  Tom  Nevers  Head !  41  14 

53  Forked  Pond 4114 

i 

54  Weweeder 41  14  i 

5.5     Smith  Point,  south  side |  41  17 

156     Smith  Point,  nc»rth  side ,  41  17  i 

57  I  Nantucket  Harbor 41  17 


70  17 
70  02 
70  11 
70  15 
69  5(> 

69  58 

69  ;V< 

70  00 
69  55 


69  58 

70  II 
70  16 
70  17 
70  29 


70  03  I 
70  00  ■ 

69  58  I 

70  01  ' 
70  02 

I 
70  (W  I 
70  15  ' 
70  15  , 
70  06 


4  41 
4  40 
4  41 
4  41 
4  40 

4  40 
4  40 
4  40 
4  40 


4  40 
4  41 
4  41 
4  41 
4  42 


4  40 
4  40 
4  40 
4  40 
4  40 

4  40 
4  41 
4  41 
4  40 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 
Boston., 


Newport 

Newport 

Newport 

NewTXjrt 

out  Point  Comfort 


Newport 

Newport 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


&9 
59  ' 
59 
59 
59 

59 

59 

59 

59 

S9  I 

59 

59 


59 
59 
59 
59 


59 
59  , 

59  I 


63 


63 


67 
67 
91 
91 
91 

91 
91 
91 
91  i 


Time. 
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!  Ratio  ' 

Height.      I     of     , 

I  ranges. 


HW. 


LW.        HW.      LW. 


Timemeridian, 
15°  W. 

h.  m. 
-0  10 
+0  26 

+oa'i 

+0  03 
-0  12 


Mean  Low 
Jfater. 


+0  05 
+0  32 
+0  28 
+0  SO 
+0  06 
+0  29 
000 


-0  06 
+0  06 
+0  02 
+0  10 


+0  19  ' 
+0  14  , 
+0  22 


+0  19  , 
+0  18  ' 
+0  09 
-0  08 
-0  02 

-0  11 
-0  19 
-0  18 
-0  07 
0  00 

-0  18 
-0  18 
-0  06 
-0  09 
+0  03 

+0  06 
-0  11 
-0  01 
-0  09 
+0  19  , 


n.  m.  i 
-0  10 
+0  30  I 
+0  06  I 
+0  08  I 
-0  16  I 

+0  05 
+0  37 
+0  31 
+0  34 
+0  06 
+0  32 
000 


-0  06 

0  00 

+0  02 

+0  11 


feet. 

0.0 
+0.1 

0.0 
-0.2 
+0.1 

0.0 
+0.6 
-t-0.7 
+0.2 
+0.1 
+0.3 

0.0 


-0.2  } 
+0.1  ; 
+0.1 
+0.1  ' 


I  feet. 

!  0.0 
0.0 
0.0 
0.0 
0.0 


+0  20 

+0.4 

+0  08 

0.0 

+0  28 

-1.1 

+0  21 
+  0  15  , 
+0  11  , 
-0  07  , 
0  00 

-0  14 
-0  21  I 
-0  20  I 
-0  09 
0  00 

-0  21 
-0  21  , 
-0  08 
-0  10 
+0  01 

+oa'> 

-0  12 
-0  03 
-0  12 
+0  41 


+1  10 
+0  40 
+0  29 
+0  19 

+  1  44 
+0  36 
+0  27 
+0  17 

+4  40 
-^4  3«5 
+4  32 
+4  81 
+3  08 

+5  02 
+4  46 
+4  33 
+4  31 
+3  00 

-u4  17 
+4  33 
-+-2  25 
+1  13 
-0  30 

-•■4  35 
4-4  58 
^2  42 
+  0  01 
-0  09 

-1  02 
-1  13 
+3  0'> 
+3  19 

-0  47 
-0  57 
-^3  02 
+3  17 

-0.9 

0.0 

0.0 

-0.2 

+0.1 

-0.4 
-0.4 
-9.3 
-0.1 
0.0 

-0.1 
-0.2 
-0.2 
+0.6 
+0.1 

+0.5 
+1.1 
-0.4 
-0.7 
-3.1 

-6.1 
-5.6 
-.•).9 
-5.5 


-0.2 
+0.2 
-0.2 
-0.4 
-0.6 


I 


-0.5 
-0.2 
-0.2 
-1.3 
-1.1  , 

-0.3 
-0.3 
+0.2 
+0.6 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0  , 

0.0  I 

0.0  1 
0.0  j 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


1.00 
1.02 
1.01 
0.98 
1.02 

1.00 
1.07 
L09 
1.03 
1.02 
1.04 
1.00 


0.98 
1.02 
1.02 
1.02 


1.06 
1.00 
0.88 


0.89 
1.01 
1.01 
0.98 
1.02 

0.96 
0.96 
0.97 
0.99 
1.00 

0.99 
0.98 
0.98 
1.06 
1.01 

1.05 
L12 
0.96 
0.93 
0.68 

0.36 
0.42 
0.39 
0.43 


0.»l 
1.06 
0.94 
0.H9 
0.76 


0.S6 
0.94 
0.92 
0.4H 
0.56 

O.SS 
0.88 
1.06 
1.24 
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TABLE  3. -TIDAL  DIFFERENCES 


IS 


station. 


NORTH  AMERICA  (Eabt 
Coast  )  —Con  tinned . 

M  Aii8ACHr8  ETT8— Continued. 

Tuckemudc  Igland. 

EaatPond 


Geographic  position. 

Longitude. 
LaU- 
tnde.  I 

Arc.     Time. 


Sorth. 

I  41  18 


I                  Mtufixget  Island. 
2  I  Life-saving' station 


I 


Chappaguiddlck  Idand. 


3  I  Cape  Poge  Light . 

4  1  Chappaquiddick  Dike. 


5     Wasque  Point . 


41  20 


41  26 
41  22 
41  21 


Marthas  Vineyard. 


6  Edgartown 

7  ,  Katama  Bay 

8  I  Pahognet 

9  '  ChllmarkPond 

10  I  No  Mans  Land  Island . 


11  I  Gay  Head  Light.. 

12  Menemsha  Bight. 

13  I  Cedar  Tree  Neck . 

14  ,  Chappaquonsett. . 

15  West  Chop  Light . 


24 
25 
26 
27 

■28 

29 
80 
31 
82 


|34 
85 

i  36 
37 

I  38 


40 

41 

'  42 

I  44 


'  46 
,  46 
47 
,  48 
I  49 

I  50 
,  51 
,  52 


Vineyard  Haven . 
East  Chop  Light  . 
Cottage  City 


Vineyard  Sound,  north  aide. 


41  23 

4122 

41  21 

41  20 

41  16 

41  21 

41  21 

41  26 

41  28 

41  29 

41  28 

4128 

41  27 

I 


MonantHill 

Falmouth 

Nobska  Point  Light 

Tarpaulin  Cove 

Quicks  Hole,  8outh  side . 

Buzzards  Bay. 


Cuttyhunk  Light 

Penikese  Island 

Quicks  Hole,  north  side 

Kettle  Cove 

Uncatena  I.,  N.  side  Woods  Hole  . 

Woods  Hole.  Fish  Comm.  Wharf. . 

Hog  Island  Harbor 

Pocasset  Harbor 

Back  River  Hiirbor 

Wareham  River 


I  41  83 
41  32 
41  31 
41  28 
41  26 


.!  41  25 

.  41  27 

. !  41  27 

.'  41  28 

.,  41  31 

.;  41  31 

.  41  37 

.'  41  41 

.  41  44 

.  41  44 


Bird  Island  Light 

Mattapoisett 

Clark  Point 

New  Bedford 

Dumpling  Rock  Light . 
Westport 


41  40 
41  39 
41  36 
41  88 
;  41  32 
41  31 


RHODE  ISLAND. 


I 


West 


70  15 


70  19 


70  27 
70  27 
70  27 


70  81 
70  29 
70  85 
70  43 
70  49 

70  51 
70  47 
70  42 
70  38 
70  36 

70  36 
70  34 
70  83 


70  32 
70  87 
70  39 
70  45 
70  51 


70  57 
70  55 
70  60 
70  47  i 
70  42  ' 

70  40  1 
70  38 
70  37 
70  37 
70  43 


Narragansett  Bay. 

Sakonnet  Point  Light 41  27  71  12 

Newport 1  41  29  I  71  20 

Beavertail  Light 41  27  '  71  24 

Wickford 4134  7127 

Prudence  Island  Light j  41  36  '  71  18 

Bristol  Ferry  Light 41  89  71  16 

Bristol I  41  40  71  16 

Fall  River,  Ma« !  41  42  71  10 

East  Greenwich i  41  40  71  27 

Warren |  41  44  71  17 

NayatPoint I  41  43  71  21 

Pawtuxet 41  46  ,  71  28 

Providence 4149;  7124 


70  43 
70  49 
70  54 
70  55 

70  55 

71  04 


h.m. 
4  41 


4  41 


4  12 
4  42 
4  42 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Old  Point  Comfort 


Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


4  42  Old  Point  Comfort 
4  42  ;  Old  Point  Comfort 
4  42  .  Old  Point  Comfort 
4  43  1  Old  Point  Comfort 
4  48  I  Old  Point  Comfort 

4  48  I  Old  Point  Comfort 
4  43  '  Old  Point  Comfort 
4  43  ,  Old  Point  Comfort 
4  48  I  Old  Point  Comfort 
4  42    Old  Point  Comfort 

4  42  !  Old  Point  Comfort 
4  42  I  Old  point  Comfort 
4  42    Old  Point  Comfort 


I 


4  42     Old  Point  Comfort  91 

4  42  I  Old  Point  Comfort  91 

4  43     Old  Point  Comfort  91 

4  43  I  Old  Point  Comfort,  91 

4  48  '  Newport 67 


4  44     Newport 67 

4  44  I  Newport 67 

4  43  I  Newport 67 

4  43  I  Newport 67 

4  43     Newport 67 

Old  Point  Comfort ,  91 

Newport 67 

Newport 67 

Newport 67 

Newport I  67 
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91 


4  43  ' 
4  43 
4  42  I 
4  42 
4  48  , 


4  48  ,  Newport 67 

4  43  I  Newport 67 

4  44     Newport 67 

4  44  I  Newport 67 

4  44  '  Newport i  67 

4  44  I  Newport '  67 


4  45  I  Newport 67 

4  46     Newport 67 

4  46  I  Newport 67 

4  46  ,  Newport ,  67 

4  45  I  Newport '  67 

4  45  ,  Newport I  67 

4  45  i  Newport 67 

4  45     Sard>- Hook 83 

4  46  t  Charleflton 107 

4  45  I  Charleston H)7 

4  45    Charleston 107 

4  46  ,  Charleston 107 

4  46  I  Newport 67 


Time. 


HW. 


LW. 


Time  meridian, 
76^  W. 


h.  m. 

+2  56 


+1  68 


+2  45 
+2  31 
+0  04 


+3  08 
+0  04 
-0  30 
-1  02 
-1  42 

-1  36 
-1  25 

-1  18 
-0  08 

+2  26 

+2  35 
+2  80 
+2  42 


+1  16 
+  1  16 
-0  86 
-1  17 
-0  12 


-0  13 
-0  12 
-0  12 
-0  06 
+0  09 

-0  31 
000 
-0  01  I 
+0  01  ! 
+0  10  I 

+0  05  ; 
+0  07 
-^-0  02 

+0  08  ; 

+0  10  I 
+0  09 


-0  08 

0  00  I 
-0  07 
+0  05  ' 
+0  04  I 

+0  05  , 
^0  14 
+0  29  ' 

+0  05  I 
+0  08  ! 

-0  02  j 
^0  08 
+0  25 


h.  m. 

+2  50 


+2  15     -0.9 


'  Ratio 
Height.  of 

ranges. 


HW.      LW. 

I  I 


Mean  Lmc    I 
Water. 


feet. 
+0.1 


+2  81 
+2  22 
+0  20 


+2  40 
+0  19 
-0  15 
-0  47 
~1  28 

-1  20 
-1  07 
-0  43 
+0  85 
+1  52 

+2  22 
+  1  59 
+2  13 


-0.5 
-0.9 
-1.0 


-0.5 
-0.8 
-0.4 
0.0 
+0.7 

+0.5 
+0.2 
-0.2 
-0.2 
-0.9 

-0.8 
-0.9 
-0.8 


Jeet. 
0.0  1 


0.0 


0.0  I 
0.0  ' 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


+1  28  '  -L5 
+1  81  I  -1.0 
-0  05  -1.0 
-0  50  I  -0.2 
+0  27  I  -0.4 


I 


-0  02  , 
-0  01 
-0  04  I 
+0  13 

+0  04  I 

-0  31  i 
-0  04  I 
-0  08 
-0  13  I 
+0  03 

-0  03  ' 
~0  02 
+0  07  I 
+0  17  , 
+0  07 
+0  26  I 


+0  05 
0  00 
+0  10 
-0  24 
-0  24 

-0  20 
-0  04 
-0  84 
-1  00 
-0  42 

-0  55 
-0  51 
-0  02 


0.0 
+0.1  , 
+0.2 

+0.8  I 
+0.6  I 

-0.8 
+0.6  i 
+0.6  I 
+0.6  I 
+0.6  I 

+0.8  I 
+0.4  I 
+0.4 
+0.7 
-^0.3 
-0.4  ' 


+0.1 
0.0 
+0.3 
+0.7 
+0.8 

+0.9 
+0.6 
+0.8 
-0.6 
-0.5 

-0.2  I 

-0.4 

+0.9 


0.0  I 
0.0 
0.0  , 
0.0  I 
0.0  , 

0.0  I' 
0.0  ' 
0.0  I 


I 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 

0.0 ; 

0.0  I 
0.0  , 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0  I 

0.0 

0.0 


I 

0.0  I 

0.0 ! 

0.0 
0.0 
0.0 


1.04 


0.64 


0.80 
0.64 
0.60 

] 

0.80  ' 

0.68 

0.84 

1.00 

1.28 

1.20 
1.08 
0.92 
0.92 
0.64 

0.68 
0.64 
0.68 


0.40 
0.60  I 
0.60  I 
0.92  ' 
0.89 


1.00 
l.OS 
1.06 
1.28 
1.17  I 

0.67 
1.17 
1.17 
1.17  I 
1.17  , 

1.23 
1.11 
l.ll 
1.20 
1.09 
0.h9 


i.ds 

1.00 
1.09 
1.20 
1.23 


0.0 

1.26 

0.0  ! 

1.17  1 

0.0 

1.07 

0.0, 

0.88 

0.0  1 

0.89 

0.0  1 

0.95 

0.0 

0.91 

0.0 

1.27 
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Interval. 


Bange  of  tide. 


Tropic. 


HWI. 


h.  TO. 

12  05 


I    2  I    11  07 


3  11  63 

4  11  89 

5  9  12 


I    9 

10  ' 

11  I 

12  ' 
13 

15 

;i6' 
17; 

18  ' 


I  19 
'20 
21 
22 
23 


40 

41 

,42 

44l 


'46 

46 

47  I 

48 
•49  : 

50 
51 
52 


12  16 
9  12 
888 
805 
7  25 

7  81 
7  42 

7  49 

8  50 
11  34 

11  43 
11  88 
11  60 


10  24 
10  24 
8  32 
7  51 
788 


7  30 
7  87 
7  38 
744 

7  60 

8  36 
7  60 
7  60 
7  62 
800 

7  65 
7  57 
7  61 
7  67 
769 
758 


7  40 
748 
740 
752 
762 

7  68 

8  02 
8  10 
800 
804 

7  54 
806 

8  12 


K  m.  ,       h.  tn. 
6  82        12  06a  , 


I 


4  57 


5  12 
508 
8  01 


5  21 
800 
2  26  I 
1  68 
1  12  ; 

1  20  I 
1  88  I 
1  67  ' 

8 15 : 

488 

503 
440 
4  54 


409 
4  IS 
2  36 
1  61 
1  29 


059 
1  00 
058 
1  15 
1  06 

209 
0  58 
055 

0  50 

1  06 

0  59 

1  00 
1  08 
1  18 
1  08 
1  27 


106 
1  00 
1  09 
085 
086 

0  40 
066 

0  61 
045 

1  03 

0  51 
054 
0  57 


1107a 


1153a 
11  89a  I 
9  12a  I 


12  16a 
9  12a 
838a 
805a 
725a 

7  81a  I 
742a 
7  49a 
859a' 
11  34a, 

11  48a 
1188a 
11  50a 


10  24a 

10  24a 

832a 

7  51a 

7  88a 


736a 
7  87a 
7  38a 

7  44a 
750a 

8  36a 
7  50a 
7  50a| 
7  52a  I 
800a 

7  56a 
7  67a 
7  51a 
7  57a 
750a 
7  58a 


7  40a 
7  48a 
7  40a 
7fi2a 
7  62a 

7  54a 

8  02a 
8  11a 
8  Ola 
8  06a 

7  66a 

8  02a 
8  11a 


h.  m. 
bibb 


4  376 


4585 
4435 
2  405 


5025 
2  425 
2086 
1  385 
0586 

1  065 

1  175 
1415 

2  595 
4  135 

4455 
4205 
4  865 


8  445 
8555 
2  195 
1  355 
1  155 


0  45a 
0  46a 

0  44a 

1  03a 
•0  58a 

1  51a 
0  45a 
0  42a 
0  37a 
0  52a 

0  47a 
0  47o 

0  65a 

1  06a 

0  55^1 

1  13a 


0  51a 
0  46a 
0  56a 
028a 
0  24a 

0  29a 
0  44a 
0  42a 
0  34a 
0  52a 

0  40a 

1  055 
1  096 


Mean    Spring 

(Mn).      (8g). 


fed. 

2.6  1 


1.6  ! 


2.0 
1.6 
1.5 


2.0 
1.7 
2.1 
2.5, 

8.2  I 

3.0  ' 
2.7  I 
2.3 
2.3 
1.6  ' 

1.7 
1.6 
1.7 


1.0 
1.6 
1.5 
2.3 
3.1 


3.5 
3.6 
3.7 
4.3 
4.1 

1.7 
4.1  I 
4.1  I 
4.1 
4,1  ! 

4.3  I 
8.9 
3.9  ' 
4.2 

8.8  ' 
3.1  I 


3.6  . 

8.5  ; 

3.8  I 
4.2 
4.3 

4.4 
4.1  I 

4.9  , 

4.6  ' 
4.6 

4.9  ! 
4.7, 

4.4  I 


feet. 
8.0 


2.4 
2.0 

1.8 


2.4 
2.1 
2.6 
8.1 
4.0 

3.7 
3.3 
2.8 
2.8 
2.0 

2.1 
2.0 
2.1 


1.2 
1.8 
1.8 
2.8 
3.8 


4.3 
4.5 
4.6 
5.3 
5.0 

2.1 
5.1 
5.1 
5.1 
5.1 

6.3 

4.8 
4.8 
5.2 
4.7 
3.8 


4.5 
4.4 
4.7 
5.2 
5.3 

5.2 
4.8 
5.8 
5.3 
5.4 

5.8 
5.6 
5.4 


Neap 

(Np). 


feet. 
1.9 


2.0  !      1.2 


1.6 
1.2 
1.0 


1.6 
1.2 
1.5 
1.8 
2.3 

2.2 
2.0 
1.7 
1.7 
1.2 

1.2 
1.2 
1.2 


0.7 
1.1 
1.1 
1.7 
2.3 


2.6 
2.6 
2.7 
3.1 
3.0 

1.2 
8.0 
3.0 
3.0 
3.0 

3.1 
2.8 
2.8 
3.1 
2.8 
2.3 


2.6 
2.6 
2.8 
3.1 
3.1 

3.6 
3.3 
4.0 
3.6 
3.7 

4.0 
3.7 
3.4 


Great 
tropic 

(GO. 


/eeL 
2.8 


1.7 


2.2 
1.8 
1.7 


2.2 
1.9 
2.3 
2.7 
3.4 

8.2 
2.9 
2.5 
2.5 
1.7 

1.9 
1.8 
1.9 


1.1 
1.6 
1.6 
2.5 
3.3 


3.7 
8.8 
8.9 
4.5 
4.3 

1.9 
4.3 
4.3 
4.3 
4.3 

4.5 
4.1 
4.1 
4.4 
4.0 
3.3 


3.8 
8.7 
4.0 
4.4 
4.5 

4.6 
4.3 
6.1 
4.7 

4.8 

5.1 
4.9 
4.7 


Tropic  diurnal 
inequality. 


HWQ. 


feet, 
0.7 


0.5 


0.6 
0.5 
0.5 


0.6 
0.6 
0.6 
0.6 
0.7 

0.7  I 

0.7  ! 
0.6 
0.6 
0.5 

0.5  1 

0.6 

0.5 


0.4 
0.4 
0.4 
0.6 
0.7 


0.8 
0.8 
0.8 
0.8 
0.8 

0.6 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 
0.7 


0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 


LWQ. 


feet. 
0.1 


0.1 


0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 


murn.Jw.ve.    Mj^JpT^'e'^Jfl 


Tropic 

HW    ;  Tropic 
inter-    range. 

val. 


A.  m. 


Predic- 
tions. 


feet. 
0.7 


0.6  I 


0.6  I 
0.5 
0.6  ' 


0.6 
0.5 
0.6 
0.6 
0.7  , 

0.7  , 
0.7  I 
0.6  j 
0.6 

0.6  i 

0.6  I 
0.5 

0.5  I 


0.4 
0.4 
0.4 
0.6 
0.7 


0.8 
0.8  I 
0.8  I 
0.8 
0.8 


0.1    

0. 1  !      7  81 

0.1  I 

0.1    

0.1    

0.1 

0. 1         7  46 

0.1    , 

0.1 

0.1  I 

0.1    , 

0.1 

0. 1         7  25 


/eet. 
1.8 


0.8  I 

0.8  I 

0.8 

0.8 

0.8 

0.7 


0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 


Tropic 
LLW. 


1.0  , 
0.8 

0.8  ! 


1.0 
0.8 
1.0 
1.2 
1.6 

1.5 
1.4 
1.2 
1.2 
0.8 

0.8 

0.8 
0.8 


0.5 
0.8 
0.8 
1.2  , 
1.6 


1.8 
1.8 
1.8 
2.2 
2.0 


feet 
1.3 


1.0 
0.8 
0.7 


1.0 
0.8 
1.0 
1.2 
1.6 

1.5 
1.3 
1.1 
1.1 
0.8 

0.8 
0.8 
0.8 


0.5 
0.7 
0.7 
1.1 
1.5 


1.7 
1.8 
1.8 
2.1 
2.0 


2.2 
2.0 
2.0 
2.1  i 
1.9  I 
1.6 


2.2 
2.0 
2.4 
2.2 
2.3 

2.4  , 
2  4 
2.2  1 


Varia- 
tion of 
the  com- 
pass. 


0.5 

0.8 

0.8 

0.8 

2.0 

2.0 

0.8 

2.0  ' 

2.0 

0.8 

2.0  , 

2.0 

0.8 

2.0 

2.0 

I 

2.1  I 
1.9  I 
1.9 
2.1 
1.9 
1.5  , 


1.8  I  1.8 

1.8  I  1.7 

1.9  1.9 

2. 1  2. 1 

2.2  2.1 


2.1 
2.0 
2.4 

2.2  1 

2.2  I 
I 

2.4 

2.3  , 
2.1 


West. 
o 

12.0 


12.0 


12.0 
12.0 
12.0 


12.0 
12.0 
12.0 
12.0 
11.5 

11.5 
11.5 
12.0 
12.0 
12.0 

12.0 
12.0 
12.0 


12.0 
12.0 
12.0 
12.0 
12.0 


12.0 
12.0 
12.0 
12.0 
12.0 

12.0 
12.0 
12.0 
12.0 
12.0 

12.0 
12.0 
12.0 
12.0 
12.0 
12.0 


12.0 
12.0 
12.0 
11.5 
11.5 

11.6 
11.5 
12.0 
11.5 
12.0 

12.0 
12.0 
12.0 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


Longitude. 


Arc.     TJme. 


Name. 


;Page. 


Tidal  differencefl. 


NORTH     AMERICA    (East 
Coast)— Continued. 

RHODE  ISLAND— continued. 

Outer  coa9t. 


Sorth. 


Point  Judith  Light '  41  22 

Block  Island,  Basin  Harbor 41  10 


Watch  Hill  Light  . 


CONNECTICUT. 


Long  Idand  Sound,  north  nde. 
4  I  Stonington . 


5  Noank,  My.stic  River  Entrance 

6  j  New  London,  Custom-House  Whf.. 

7  New  London  Naval  Station 

8  I  Norwich,  Thames  River 


9  ,  Millstone  Point 

10  I  Saybrook  Breakwater 

11  Saybrook,  Connecticut  River 

12  Lyme  Ferry,  Connecticut  River . . . 
18  i  E!»ex,  Connecticut  River 


14 
15 
16 
I  17 
18 

19 
,20 
I  21 

22 
,28 
I 

I  24 
I  25 

26 
I  27 

28 
,29 

I  30 
31 
32 
33 
34 


Chester,  Connecticut  River 

Higganum,  Connecticut  River 

Middletown,  Connecticut  River 

South  Glastonbury,  Conn.  River ... 
Wethersfleld,  Connecticut  River . . . 


Hartford,  Connecticut  River 

Duck  Island 

Falkner  Island  Light 

Money  Inland,  Thimble  Islands 


41  18 


41  20 
41  19 
4121 
41  24 
41  32 

41  18 
41  16 
41  17 
41  18 
41  21 

41  24 
41  80 
41  34 
41  40 
41  43 

41  46 
41  16 
41  13 

.  41  15 

Branford 41  16 

Southwest  Ledge  Light 41  14 

New  Haven '  41  18 

MilfordRoads 41  10 

Bridgeport ,  41  10 

Black  Rock  Harbor  Light I  41  09 

Saugntuck 41  06 

Westport '  41  09 

Wilsons  Point 41  06 

Norwalk  Islands  Lt.,  Sheffield  Is . . .   41  03 

Darien !  41  03 

Stamford 41  02 

Greenwich 41  02 


NEW  YORK. 


Long  Mand  Sound,  north  gidc. 


Great  Captain  Island  Light 40  59 

37  I  Mamaroneck 40  56 

38  NewRochelle i  40  54 

39  City  Island 40  51 

40  ThrogsNeck 40  48 


East  Jiiver. 

41  Whitestone  Point 

42  Clauson  Point 

43  ,  College  Point 

44  Flushing,  Flushing  Bay. 
46  ,  Hunts  Point 


I 


North  Brother  Light 

Lawrence  Point 

PolhemusDock 

Pot  Cove.  Astoria 

Hallets  Point  Light,  Hell  Gate . 


Hell  Gate  Ferry,  Astoria 

Black  wells  Island  Light 

East  4l8t  street,  New  York  City 

East  27th  street,  Bellevue  Hospital . 

Brooklyn  Navy- Yard 

Brooklyn  Bridge 


40  48 
40  48 
40  48 
40  46 
40  48 

I  40  48 
40  47 

'  40  47 
40  47 
40  47 

40  46 
40  46 
40  45 
I  40  44 
40  42 
40  42 


West. 


71  29 
71  38 
71  62 


71  64 

71  69 

72  06 
72  06 
72  a') 

T2  10 
72  21 
72  21 
72  20 
72  28 

72  26 
72  33 
72  89 
72  37 
72  39 

72  40 
72  28 
72  39 
72  45 
72  49 

72  55 

72  55 

73  02 
73  11 
78  13 
73  21 

73  22 
73  24 
73  25 
73  29 
73  33 
73  35 


73  37 
78  44 
78  46 
78  47 
73  47 


73  49 
73  51 
73  51 
73  51 
73  52 

73  54 
78  55 
78  65 
78  56 
73  56 

73  56 
73  66 
73  58 
73  58 

73  69 

74  00 


h.  m. 
4  46 
4  46 
4  47 


448 
448 
4  48 
4  48 
4  48 


Newport i      67 

Newport 67 

New  London ,      71 


New  London  . 
New  London . 
New  London . 
New  London  . 
New  London  . 


London  . 
London . 
London  . 
London  . 
4  50    New  London  . 


4  49     New  1 

4  49     New  ] 
4  49  I  New 

4  49  I  New  ] 


4  50 
4  50 
4  51 
4  50 


New 
New 
New 
New 


4  51  I  New 


London . 
London . 
London  . 
London . 
London  . 


4  61 
4  50 
4  51 
4  51 
4  51 

4  52 
4  52 
4  52 
4  53 
4  53 
4  53 

4  53 
4  54 
4  54 
4  51 

4  54 
4  54 


4  54 
4  55 
4  56 
4  55 

4  56 


New  liondon  . 
Sandy  Hook . . 
Sandv  Hook . . 
Willets  Point . 
Willets  Point . 

Willets  Point . 
Willets  Point . 
Willets  Point . 
Willets  Point . 
Willets  Point . 
Willets  Point . 

Willets  Point . 
Willets  Point . 
Willets  Point . 
Willets  Point . 
Willets  Point . 
Willets  Point . 


Willets  Point . 
Willets  Point . 
Willets  Point . 
Willets  Point . 
Willets  Point . 


4  55  Willets  Point . 

4  65  Willets  Point . 

4  55  I  Willets  Point . 

4  55  Willets  Point . 

4  55  Willets  Pohit . 

4  56  I  Willets  Point . 
4  56  Willets  Point. 
4  56  '  Willets  Point . 
4  56  I  Willets  Point . 
4  56  ,  New  York 


4  56 
4  56 
4  66 
4  56 
4  56 
4  56 


New  York  . 
New  York  . 
New  York  , 
New  York  . 
New  York  . 
New  York  . 


Time  meridian, 
7S'>  W. 


71 
71 
71 
71 
71 

71  I 
71  I 
71 
71 
71 

71 
71 
71 
71 
71 

71 
88 
83 
75 
75 


"5  I 

I?  I 

75  , 

75 

75 


79  1 
79  . 
79  ' 
79  . 
79 
79  , 


h.m. 
-0  15 
-0  14 


-0  17 
-0  08 
000 
-1-0  06 
+0  41 

-1-0  06 
-1-1  04  ; 
+1  14 
-hi  30 
-H  48 

+2  16 
-h3  14  I 
-1-3  55  I 
+4  49 

+b2S 

-H5  52 
+3  10 
+3  19 
-0  13 
-0  09 

-0  12 
-0  02 
"0  04 
000 
-0  01 
-0  03 

-1-0  10 
-0  03 
-0  O) 
-0  04 
-0  OS 
-0  02 


-0  04 
-0  01 
-hO  06 
000 
+0  02 


-i-0  05 
-1-0  10 
+0  14 
-1-0  33 
+0  20 

+0  14  , 
+0  09 
+0  06 
+0  02 
+2  49 

+1  56 
+  1  50 
+1  37 
+1  23 
+0  40 
+0  20 


h.m. 
+0  18 
+0  26 
-0  58 


-0  27 
-0  12 
000 
+0  11 
+0  47 

+0  04 
+0  42 
+0  57 
+1  24 

+1  51 

+2  30 
+4  01 
+4  48 
-I-6  01 
+6  46 

+7  23 
+3  02 
+3  09 
-0  37 
-0  31 

-0*) 
-0  22 
-0  22 
-0  11 
-0  11 
-0  12 

-0  01 
-0  09 
-0  18 
-  0  17 
-0  16 
-0  15 


-0  17 
-0  13 
-0  03 
-0  01 
+0  01 


+0  11 
+0  14 
+0  17 
+0  57 
+0  16 

+0  13 
+0  11 
+0  09 
+0  07 
+2  32 

+1  85 
+1  88 
+1  24 
+1  16 
+0  43 
+0  22 


Mean  Low 
Water. 


feet. 
-0.4 
-0.5 
+0.8 


+0.8 

0.0 

0.0 

+0.1 

+0.7 

+0.3 
+L2 
+1.2 
+0.9 
+0.5 

0.0 
-0.5 
-0.9 
-1.3 
-1.6 

-1.6 
-0.1 
+0.S  ' 
-1.7 
-L7 

-1.6  , 

-1.3 

-0.7  , 

-0.1 

-0.2 

-0.3 

-0.2 
-0.1 
-0,3  , 
-0.2 
-0.2  1 
+0.1  I 


0.0 
+0.2 
+0.8 

+0.1 
0.0 


-0.8 
-0.2 
-0.2 
-0.8 
-0.4 

-0.5 
-0.8  1 
-1.1 

-1.4  I 
+0.9 

+0.7  i 
+0.9 
+0.6  : 
+0.8  . 

0.0  ! 

0.0  I 


feeL 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0  I 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0  ! 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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1 

Interval. 

Range  of  tide. 

V^'^uT'i  «'""""--*• 

Mean  nea  level 
above  plane  of— 

Varia- 

1 

s 

Mean. 

Tropic. 

Mean 

(Mn). 

W 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

s 

HWI. 

LWI. 

HHWl. 

LLWI. 

val. 

1 

- 

West. 

1       1 

h.  m. 

h.m. 

h.  TO. 

A.    TO. 

/eel. 

feet. 

feet. 

feet. 

fed. 

feei. 

h.m.  1    feet. 

feet 

feet. 

0 

1   1  ' 

7  32 

1  17 

7  82a 

1086 

8.1 

8.8 

2.8 

8.8 

0.7 

0.1 

0.7 

1.6 

1.5 

11.6 

i    2 

733 

125 

783a 

1116 

8.0 

8.7 

2.2 

8.2 

0.7 

0.1 

0.7 

1.5- 

1.5 

11.0 

1    3' 

8  49 

2  88 

845a 

2  586 

2.7 

8.2 

2.1 

8.1 

0.9 

0.2 

0.9 

1.4 

1.4 

11.0 

1    4 

909 

803 

905a 

8286 

2.7 

8.2 

2.1 

3.1 

0.9 

0.2 

0.9 

1.4 

1.4 

11.0 

5 

9  18 

8  18 

9  18a 

8406 

2.5 

8.0 

2.0 

2.9 

0.9 

0.2 

0.9 

1.2 

1.3 

11.0 

6 

926 

830 

9  21a 

3  516 

2.5 

2.9 

1.9 

2.8 

0.9 

0.2 

8  31 

0.9 

1.2 

1.8 

11.0 

7 

932 

3  41 

9  27a 

4  016 

2.5 

2.9 

2.0 

2.8 

0.9 

0.2 

8  27          0.9 

1.2 

1.3 

11.0 

;  8 

10  07 

4  17 

10  08a 

4  376 

8.1 

3.7 

2.4 

3.5 

1.0 

0.2 

1.0 

1.6 

1.6 

11.0 

,    9 

9  81 

383 

9  27a 

3  536 

2.7 

3.2 

2.1 

3.1 

0.9 

0.2 

0.9 

1.4 

1.4 

11.0 

10 

10  29 

4  11 

10  25a 

4306 

3.6 

4.3 

2.8 

4.1 

1.1 

0.3 

1.1 

1.8 

1.8 

10.6 

11 

10  39 

426 

10  85a 

4456 

3.6 

4.3 

2.8 

4.1 

1.1 

0.3 

1.1 

1.8 

1.8 

10.6 

12 

10  55 

4  53 

10  51a 

5  116 

3.8 

4.0 

2.6 

8.7 

1.0 

0.2 

1.0 

1.6 

1.7 

10. 5 

1  13 

11  12 

5  19 

11  08a 

5  406 

2.9 

8.5 

2.3 

8.8 

0.9 

0.2 

1.0 

1.4 

1.5 

10.5 

14 

11  40 

5  58 

11  35a 

6  206. 

2.5 

3.0 

2.0 

2.7 

0.9 

0.2 

0.9 

1.2 

1.3 

10.6 

Ih  ' 

0  13 

729 

0086 

7  556 

1.9 

2.3 

1.5 

2.3 

0.8 

0.2 

0.8 

1.0 

1.0 

10.5 

116  1 

053 

8  15 

0  476 

8  446 

1.5 

1.8 

1.2 

1.8 

0.7 

0.2 

i        0.7 

0.8 

0.8 

10.0 

17 

1  48 

929 

1416 

10  036 

1.1 

1.3 

0.9 

1.4 

0.6 

0.1 

1        0.6 

0.6 

0.6 

10.5 

,  18 

1 

2  21 

10  13 

2  146 

10  476 

0.9 

1.0 

0.7 

1.1 

0.5 

0.1 

0.5 

0.4 

0.5 

10.5  1 

19 

250 

10  50 

2  426 

11  286 

0.8 

1.0 

0.6 

1.0 

0.5 

0.1 

0.5 

0.4 

0.4 

10.5 

20 

10  46 

4  31 

10  42a 

4  396 

4.5 

5.3 

3.7 

5.2 

0.8 

0.3 

1        0.8 

2.2 

2.4 

10.5 

21  1 

10  &4 

4  37 

10  51a 

4  456 

5.4 

6.3 

4.4 

6.1 

0.8 

0.8 

1        0.9 

2.7 

2.9 

10.0 

,  22 

10  58 

4  40 

10  55a 

4  476 

5.6 

6.6 

4.6 

6.3 

0.9 

0.8    0.9 

2.8 

3.0 

10.0 

23  ' 

11  02 

446 

10  59a 

4  536 

5.6 

6.6 

4.C 

6.8 

0.9 

0.8   0.9 

2.8 

8.0 

10.0 

24 

10  58 

4  41 

10  54a 

4  496 

5.7 

6.7 

4.7 

6.4 

0.9 

0.8   1        1.0 

2.8 

3.0 

10.0 

2.i 

11  08 

454 

11  06a 

5  026- 

6.0 

7.0 

4.9 

6.7 

0.9 

0.3    '        1.0 

3.0 

•     8.2 

10.0 

2tJ 

11  06 

454 

11  03a 

5  016 

6.6 

7.7 

5.4 

7.3 

0.9 

0.3   1.0 

3.3 

3.5 

10.0 

27 

11  09 

504 

1106a 

5  116 

7.2 

8.4 

5.9 

8.0 

1.0 

0.3   

3.6 

8.8 

10.0 

2S 

11  08 

504 

11  05rt 

6  116 

7.1 

8.3 

5.8 

7.9 

1.0 

0.8  , 

8.6 

3.8 

10.0 

,29 

11  06 

5  03 

11  03a 

5  106 

7.0 

8.2 

0.7 

7.8 

1.0 

0.8  1 

3.5 

8.7 

10.0 

1  30 

11  19 

5  14 

11  16a 

5  216 

7.1 

8.3 

5.8 

7.9 

1.0 

0.8  , 

3.6 

3.8 

10.0 

|31 

11  05 

5  05 

11  00a 

5  136 

7.2 

8.4 

5.9 

8.0 

1.0 

0.8  I 

3.6 

3.8 

9.5 

32 

11  08 

456 

10  58a 

5  146 

7.0 

8.2 

5.7 

7.8 

1.0 

0.8  1 

3.5 

3.7 

9.5 

33 

11  04 

4  57 

10  59a 

5056 

7.1 

8.3 

5.8- 

7.9 

1.0 

0.8  !  

8.6 

8.8 

9.5 

34 

11  06 

458 

11  00a 

5056 

7.1 

8.3 

6.8 

7.9 

1.0 

0.8  ' 

3.6 

3.8 

9.5 

35 

11  06 

459 

11  Ola 

6  076 

7.4 

8.7 

6.1 

8.8 

1.0 

0.4    

3.7 

3.9 

9.6 

t 

1 
36 

11  04 

4  57 

10  59a 

5056 

7.3 

8.5 

6.0 

8.2 

1.0 

0.4  ' 

1.1 

3.6 

8.8 

9.5 

37 

1106 

500 

1101a 

6086 

7.5 

8.8 

6.2 

8.4 

1.0 

0.4    

1.1 

3.8 

4.0 

9.5 

38  , 

11  18 

5  10 

11  09a 

5  196 

7.6 

8.9 

6.2 

8.5 

1.0 

0.4    

1.1 

3.8 

4.0 

9.0 

39 

1107 

5  12 

11  02a 

5206 

7.4 

8.7 

6.1 

8.3 

1.0 

0.4    1        1.1 

8.7 

3.9 

9.0 

40  ' 

1 

11  09 

5  14 

11  04a 

6  226 

7.3 

8.5 

6.0 

8.2 

1.0 

0.4  [ '        1.1 

3.6 

3.8 

9.0 

If  1 

11  12 

5  24 

11  07a 

5  826 

7.0 

8.2 

5.7 

7.8 

1.0 

0.3    1.1 

3.5 

3.7 

9.0  1 

I  42  ' 

11  17 

5  27 

11  12a 

5a'i6 

7.1 

8.3 

5.8 

7.9 

1.0 

0.3    1.1 

3.6 

3.8 

9.0 

43 

11  21 

5  30 

11  16a 

5386 

7.1 

8.3 

5.8 

7.9 

1.0 

0.8' 1.1 

3.6 

3.8 

9.0 

44 

11  40 

6  10 

11  35a 

6  186 

6.5 

7.6 

5.3 

7.2 

0.9 

0.8   1.0 

3.2 

3.4 

9.0 

46 

11  27 

5  29 

11  22a 

5  376 

6.9 

8.1 

5.7 

7.6 

0.9 

0.3 

1.0 

3.4 

3.6 

9.0 

1  46  [ 

11  20 

5  25 

11  17a 

6326 

6.8 

8.0 

5.6 

7.5 

0.9 

0.8 

1.0 

3.4 

3.6 

9.0 

47  , 

11  17 

528 

11  14a 

5306 

e.5 

7.6 

5.3 

7.2 

0.9 

0.3 

1.0 

8.2 

3.4 

9.0 

:  48  ; 

11  14 

5  21 

11  11a 

5  28/> 

6.2 

7.3 

5.1 

6.9 

0.9 

0.8  1 1.0 

8.1 

3.3 

9.0 

49 

11  10 

5  19 

11  07a 

6  276 

5.9 

6.9 

'     4.8 

6.6 

0.9 

0.8    1.0 

3.0 

2.2 

9.0 

|oO 

10  58 

438 

10  51a 

4  516 

5.3 

6.4 

4.1 

5.7 

1.0 

0.2    1.1 

2.6 

2.7 

9.0 

'51 

10  00 

8  41 

9  58a 

3  546 

6.1 

6.2 

4.0 

6.5 

1.0 

0.2  1 '        1.1 

2.6 

2.6 

9.0 

02 

9  64 

839 

9  52a 

3  526 

5.3 

6.4 

4.1 

6.7 

1.0 

0.2  1 '        1.1 

2.6 

2.7 

9.0 

53 

9  41 

330 

9  39a 

3  4-26 

4.9 

5.9 

3.8 

6.3 

1.0 

0.2  , 1.0 

2.4 

2.5 

9.0  1 

54 

927 

322 

9  25a 

3  35/i 

4.7 

6.7 

3.7 

6.1 

1.0 

0.2    1.0 

2.4 

2.4 

9.0  1 

56 

844 

2  49 

8  42a 

3  03/> 

4.4 

6.3 

3.4 

4.7 

0.9 

0.2    

1.0 

2.2 

2.3 

9.0 

56 

824 

2  28 

822a 

2  426 

4.4 

5.3 

3.4 

4.7 

0.9 

"••^1 

1.0 

2.2 

2.3 

9.0  1 

848 


T.1BLE  3.— TIDAL  DIFFERENCES 


10 

I  12 

,  13 

I 
14 
16 

I  16 
17 
18 
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23 
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30 
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NORTH  AMERICA  (Eabt 
COAST)— Continued. 

NEW  YORK— continued. 

Harlem  River. 

East  110th  street,  New  York  City. 

High  Bridge 

KingH  Bridge 


G«agiaphic  position. 


Standard  port  for 
reference. 


Xortfi. 

o      / 

•10  47 
40  51 
40  52 


Longitude. 


Name. 


An-.    ,  Time. 


Herod  Point 

Jacob  Point 

Duck  Pond  Point 

Horton  Point  Light . 
Truman  Beach 


40  57 

40  59 

41  02 
41  Of> 
41  08 


Oyster  Pond  Point 41  10 

little  Gull  Island  Light <  41  12 

West  Harbor.  Fishen*  Island 41  16 

Gardinere  Island  Light 41  09  , 

Orient  Harbor 41  08  , 


Greenport , 

Sonthold  Landing. , 
Cutchogue  Harbor. , 

Jamesport 

Sag  Harbor 


35 


Cedar  Island  Light . . . . 

Acabonack  Harbor 

Napeague  Harbor ..... 

Fort  Pond  Bay 

Montauk  Point  Light  . 


Lofig  Idand,  south  aide. 

39  Amagansett  Life-Saving  Station . 

40  Sngaponack  

41  South  Hampton Life-c>avlngStatlou. 

42  Shinnecock  Life-Saving  Station 

43  Quogue  Life-Saving  Station 


44  Moriches  Life-Saving  Station . , 

46  Bellport  Life-Saving  Station . . . 

46  BellDort,  Great  South  Bay 

47  I  Patcnogue.Great  South  Bay... 
I  48  I  Lone  Hill  Life-Saving  Statfon . 


41  06 
41  04 
41  00 

40  56 
4100 

41  02 
41  01 
41  00 
41  03 
41  01 


40  58 
40  55 
40  52 
40  51 
40  48 

40  46  i 
40  43  I 
40  46  1 
40  45  I 
40  40  ' 


49  '  Fire  Island  Inlet,  Great  South  Bay.   40  38 

50  Babvlon.  Great  South  Bay 40  41  I 

51  I  Gilgo  Inlet,  Great  South  Buy I  40  37  I 

.•>2     New  Inlet,  Hempstead  Bay I  40  35 

53  I  E.Rockaway  Inlet,  Hempstead  Bay.'  40  31  j 

54  Rockaway  Inlet,  Jamaica  Bay 40  35 

55  Holland  Landing,  Jamaica  Bay ;  40  35  t 

56  Norton  Point,  Jamaica  Bay 40  38 

57  Canaraie.  Jamaica  Bay •  40  38 

58  I  Coney  Island 40  84  | 

Staim  Inland. 

59  '  Elm  Tree  Beacon 40  34 

60  Great  Kills 40  32  ' 

61  I  Princess  Bay  Light 40  ft) 

62 


I 


Elm  Tree  Beacon 

Great  Kills 

Princess  Bay  Light 

Great  Beds  Light 40  2*J  i 

Tottenvllle,  Arthur  Kill 40  31 


West.         I 

o     '     h.m.\ 
73  56  :    4  56  ;  New  York  . 
73  56  I    4  56     New  York  . 
73  55  I    4  56  .  New  York  . 


Long  Island  iitmnd.  »ottth  Bide. 

WiLLETTS  Point i  40  48 

Hewletta  Point !  40  50 

Execution  Rocks  Light i  40  53 

Glen  Cove,  Hempatead  Bay |  40  51 

Oyster  Bay 40  52 

Cold  Spring  Harbor,  Oyster  Bay '  40  52 

Huntington  Harbor 40  54 

Northport  Harbor |  40  54 

Nissequogue  River 40  54  > 

Stony  Brook 40  55  I 

Stratford  Shoal  Light 41  04 

Port  Jefferson  Entrance \  40  58 

PortJefferson 40  57 

Setauket 40  56 

Conscience  Bay 40  57 


73  46 
73  45 
73  44  I 
73  39 
73  31 

73  28 
T6  21  I 
73  21  . 
73  13  ' 
73  09 

73  06 
78  05  I 
78  04  , 

73  06 ; 

73  07 

72  50 
?2  39 
72  31 

72  27  I 
Tl  19  I 

72  14  , 
72  06 
72  00 
72  09 
72  18 

72  21 
72  25 

12 -n 

Tl  34 
72  17 

72  16 
72  08 
72  03  , 

71  58 
71  51 


72  07 
72  16 
72  28  I 
72  28  , 
72  36 

72  43 

72  56 

72  56 

73  01 
73  04 

n  14 
73  19 
73  25 
TA  33 
73  82 

73  53 
73  49 
73  45 
n  53 
73  59 


74  06 
74  08 
74  13 
74  15 
74  15 


4  55 
4  55  , 
4  55  I 
4  55 
4  54 


Willets  Point . 
Willets  Point . 
Willets  Point . 
Willets  Point . 
Wlllet'*  Point . 


4  54  I  Willets  l»olnt. 

4  53  I  Willets  Point. 

4  53  .  Willets  Point. 

4  53  ,  Willets  Point. 

4  53  I  Wtllets  Point. 


Willets  Point. 
Willets  Point. 
Willets  P<iini. 
Willets  Point. 
Willets  Point. 

New  London  . 
New  London  . 
New  London  . 
New  London  . 
New  London  . 

New  U)ndon  . 
New  London  . 
New  London , 
New  London . 


4  32 
4  52 
4  52 
4  52 
4  52 

4  51 
4  51 
4  50 
4  ."lO 
4  49 

4  49 

4  48 
448 
4  49 


4  49  i  New  London  . 

4  49  New  London  . 
4  50  New  London  . 
4  50  ,  New  London  . 
4  50  New  London  . 
4  49     New  London  . 


New  London  . 
New  London . 
New  London . 
New  London . 
New  London  . 


4  49 

4  49 
4  48 
4  48 
4  47 


4  48 
4  49 
4  50 
4  50 
4  50 


New  rx>ndon  . 
New  London  . 
New  London  . 
New  London  . 
New  London  . 


4  51  New  Ix)ndon  . 
4  52  I  New  London  . 
4  52  '  New  London  . 

New  London . 

New  London  . 


4  52 
4  52 


4  53 
4  53 
4  54 
4  54 
4  51 

4  56 
4  55 
4  55 

4  56 
4  56 


I' 

New  London  . 
New  London  . 
S^lndy  Hook.. 
Sandy  Hook.. 
Sandv  H(K)k.. 


Sandv  H<K)k. 
Sandy  Hook. 
Sandy  H(X)k. 
Sandy  Hook. 
Sandy  Hook. 


4  56  '  Sandy  Hook. 
4  57  S.indv  H«H)k. 
4  57  I  Sandy  Himk. 
4  57  Sandv  Hook. 
4  57     Sandy  HcKjk. 


75 
75 
75 
75 
75 

I 

75 
75 
75 

75 
75 
75 
75 
75 

71 
71 
71 
71 
71 

71 
71 
71 
71 
71 

71 ; 

71 
71  , 
71  , 
71 

71 
71 
71 
71 
71 


71 
71 
71 
71 
71 

71 
71 
71 
71 
71 

71 
71 
88 
83 
83 

83 
83 
83 
83 
83 


Tidal  differenoea. 


I 


83  I 
83  1 
83  I 
88 


Time. 


Time   meridian, 
75°  W. 


h.  m.  I 
+2  06 
+2  21 
+0  56 


0  00 
-0  01 
-0  02 
-0  01 
-0  01 

0  00 

0  03 

-0  02 

-0  05 

+0  16 

-0  09 
-0  08 
+0  22 
+0  51 
+1  01 

+  1  82 
+1  28 
+1  23 
+1  20 
+1  06 

+0  29 
0  00 
+0  06 
+0  16 
+0  45 

+0  68 
+1  48 

+2  01 
+2  47 
+1  13 

+0  42 
000 
-0  21 
-0  46 
-1  07 


-1  16 
-1  26 
-1  30 
-1  86 
-1  42 

-1  47 
-1  62 
+1  83 

+1  16 
-1  57 

-2  02 
-»-0  29 
-0  07 
-0  02 
+0  04 

+0  12 
+0  47  I 
+0  44 
+  1  04 
+0  06 


+0  08 
+0  07 
+0  10 
+0  12 
+0  26 


h.  m. 

+1  86 
+2  04 
+0  69 


000 
-0  02 
-0  04 
-0  01 
-0  18 

-0  07 
-0  16 
-0  16 
-0  20 
+0  05 

-0  28 
-0  22 
+0  26 
+1  04 
+1  40 

+1  18 
+1  14 
+1  09 
+1  06 
+0  48 

+0  12 


Ratio 
Height.      I     of 
,rangea. 


Mean  Low 
Water. 


feet. 
+L1 
+1.6 
-0.1 


0.0 
-0.1 
-0.1 
-0.1 

0.0 

+0.8 
+0.8 
0.0 
-0.6  I 
-1.2  ' 

-0.7  , 
-LI  ' 
-0.7 
-0.8 
-2.8 

+2.6  I 
+2.2  ' 
+1.8  ' 
+1.4  , 
+1.0 


+0.1  ' 
-0  26      +0. 1  I 
-0  03  I  -0.3 
+0  06  I  -0.2  I 
+0  24      +0.1 


+0  86 
+132 
+  1  48 
+2  42 
+107 

+0  81 
-0  08 
-0  36 
-100 
-1  28 


-2  05 
-1  41 
-1  45 
-160 
-164 

-1  57 
-2  01 
+  124 
+1  07 
-2  01 

-2  06 
+0  26 
-0  05 
000 
+0  04 

+0  14  i 
+0  53  I 
+1  84  I 
+1  12 
+0  07 


+0.1 
+0.1 
-0.1 
0.0 
+0.1 

+0.6  I 
+0.8 
+0.1  ! 
-0.2 
-0.5  I 


-0.4  I 
-0.8  I 
-0.1  , 
+0.1 
+0.8 

+0.5  ! 

+0.7 

-1.3 

-1.4 

+0.9 

-0.6  . 
-1.2 
-LO  ' 
-0.8 
-0.5 

-0.6  I 
-0.6 
-0.8  ' 
-0.4  i 
+0.1 


feet. 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0  '' 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 ; 

0.0  ! 

0.0  : 

0.0 
0.0  j 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0  I 
0.0 

0.0  ' 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


+0  12 
+0  10 
+0  16 
+0  22 
+0  87 


+0.1 
+0.5 
+0.7 
+0.8 
+L0 


0.0 
0.0 
0.0 
0.0 
0.0 


1.25 
L36 
0.^ 


1.00 
0.99 
0.99 
0.99 

1.00 

1.04 
1.04 
1.00 
0.92 
0.84 

0.90 
0.86 
0.90 
0.89 
0.69 

2,00 
1.84 
1.68 
L52 
1.36 

1.00 
1.00 
0.84 
0.88 
1.00 

1.00 
1.00 
0.92 
0.96 
1.00 

1.20 
1.06 
1.00 
0.88 
0.76 


0,80 
0.84 
0.92 
1.00 
1.08 

I.IG 
1.24 
0.44 
0.40 
LS2 

0.72 
0.48  I 
0.78  1 
0.82 
0.89 

0.87 
0.89 
0.K2 
0.91 
1.02 

I 
1.02 
Ml 
1.15 
1.17 
1.21 
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Interval. 

Range  of  tide. 

'isM^r^'-™'-'-- 

Mean  9ea  level 
above  plane  of— 

Varia- 

1 

Mean. 

Tropic. 

Mean 

CMn). 

X"^ 

(Npf. 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predlc- 
tione. 

Tropic 
LLW. 

tion  Of 
the  com- 
pass. 

p; 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

West. 

h.m. 

h.  m. 

h,  m. 

A.  TO. 

feet 

feet. 

feet. 

feet. 

feet. 

feet. 

A.  m. 

feet. 

feet. 

feet. 

o 

1 

10  10 

3  42 

10  06a 

8646 

5.6 

6.7 

4.8 

6.9 

1.1 

0.2 

1.1 

2.8 

2.8 

9.0 

2 

10  25 

4  10 

10  28a 

4226 

6.0 

7.2 

4.7 

6.4 

1.1 

0.2 

1.2 

3.0 

8.1 

9.0 

S 

900 

■ 

806 

8  56a 

8  196 

4.8 

6.2 

3.4 

4.6 

0.9 

0.2 

1.0. 

2.2 

2.2 

9.0 

4 

1107 

6  13 

11  02a 

6216 

7.8 

8.7 

6.8 

8.4 

1.0 

0.6 

9  06'       1.1 

8.6 

4.1 

9.0 

5 

11  06 

6  11 

11  Ola 

6  196 

7.2 

8.4 

6.9 

8.2 

1.0 

0.6 

1.1 

3.6 

4.1 

9.0 

6 

1105 

609 

11  00a 

6  176 

7.2 

8.4 

6.9 

8.2 

1.0 

0,5 

1.1 

8.6 

4.1 

9.0' 

1    7 

1106 

6  12 

1101a 

6206 

7.2 

8.4 

5.9 

8.2 

1.0 

0.6 

1.1 

3.6 

4.1 

9.0 

8 

1107 

606 

11  02a 

6  146 

7.8 

8.5 

6.0 

8.4 

1.0 

0.6 

l.l 

3.6 

4.1 

9.0 

9 

11  08 

607 

1106a 

6  186 

7.6 

8.9 

6.2 

8.6 

1.0 

0.4 

1.1 

8.8 

4.0 

9.0 

10 

11  06 

469 

11  OSa 

6056 

7.6 

8.9 

6.2 

8.6 

1.0 

0.4 

1.1 

8.8 

4.0 

9.5 

11 

11  07 

600 

1102a 

6  076 

7.3 

8.5 

6.0 

8.2 

1.0 

0.4 

1.1 

3.6 

3.8 

9.5 

12 

11  04 

465 

10  50a 

6026 

6.7 

7.8 

6.5 

7.4 

0.9 

0.3 

1.0 

8.4 

3.6 

9.5 

13 

11  25 

5  20 

1122a 

6  276 

6.1 

7.1 

6.0 

6.8 

0.9 

0.3 

1.0 

8.0 

8.2 

9.5 

14 

11  01 

458 

10  67O 

6006 

6.6 

7.7 

5.4 

7.8 

0.9 

0.3 

1.0 

8.3 

3.5 

10.0 

15 

11  02 

464 

10  69a 

6  116 

6.2 

7.8 

5.1 

6.9 

0.9 

0.8 

1.0 

8.1 

3.3 

10.0  1 

16 

11  41 

646 

1188a 

5686 

6.6 

7.7 

6.4 

7.8 

0.9 

0.8 

1.0 

8.8 

8.5 

10.0 

17 

12  10 

6  24 

12  07O 

6  816 

6.5 

7.6 

5.8 

7.2 

0.9 

0.8 

1        1.0 

3.2 

3.4 

10.0 

18 

12  20 

7  00 

12  1^ 

7086 

5.0 

5.8 

4.1 

6.7 

0.8 

0.3 

'        0.9 

2.5 

2.7 

10.0 

,19 

10  66 

4  46 

10  62a 

6006 

6.0 

6.0 

4.0 

5.6 

1.2 

0.8 

1.3 

2.5 

2.6 

10.0 

20 

10  51 

4  41 

10  48a 

4  676 

4.6 

5.5 

8.6 

6.1 

1.2 

0.8 

1.2 

2.3 

2.4 

10.0 

21 

10  47 

4  37 

10  43a 

4666 

4.2 

5.0 

3.3 

4.7 

1.1 

0.8 

1.2 

2.1 

2.2 

10.0 

22 

10  44 

438 

10  40a 

4  616 

8.8 

4.6 

8.0 

4.3 

1.1 

0.2 1        1.1 

1.9 

1.9 

10.0 

23 

10  30 

4  17 

10  26a 

4  356 

3.4 

4.1 

2.7 

8.8 

1.0 

0.2    1.0 

1.7 

1.7 

10.5 

24 

964 

3  41 

9  49a 

4086 

2.6 

3.0 

2.0 

2.9 

0.9 

0.2    '        0.9 

1.2 

1.8 

10.5 

25 

926 

304 

9  21a 

3266 

2,6 

3.0 

2.0 

2.9 

0.9 

0.2 0.9 

1.2 

1.3 

11.0 

26 

9  31 

327 

926a 

3606 

2.1 

2.5 

1.7 

2.6 

0.8 

0.2  1 i        0.8 

1.1 

1.1 

11.0 

27 

9  40 

335 

986a 

8  576 

2.2 

2.6 

1.7 

2.6 

0.8 

0.2' 0.8 

1.1 

1.1 

10.5 

28 

10  10 

353 

10  05a 

4  156 

2.5 

8.0 

2.0 

2.9 

0.9 

0.2    j        0.9 

1.2 

1.3 

10.5 

29 

10  18 

406 

10  13a 

4  276 

2.5 

3.0 

2.0 

2.9 

0.9 

0.2   

0.9 

1.2 

1.8 

10.5 

30 

n  12 

600 

1107a 

5226 

2.5 

8.0 

2.0 

2.9 

0.9 

0.2   

0.9 

1.2 

1.8 

10.5 

31 

1126 

6  16 

iiaoa 

6406 

2.3 

2.8 

1.8 

2.7 

0.8 

0.2  ' 

0.9 

1.2 

1.2 

10.0 

32 

12  11 

6  10 

12  06a 

6  836 

2.4 

2.3 

2.0 

2.8 

0.9 

0.2   

0.9 

1.2 

1.2 

10.0 

33 

10  88 

436 

10  33a 

6006 

2.5 

3.0 

2.0 

2.9 

0.9 

0.2    

0.9 

1.2 

1.2 

10.6 

34 

10  07 

400 

10  06a 

4206 

8.0 

8.6 

2.4 

3.4 

1.0 

0.2   

1.0 

1.6 

1.5 

10.5 

35 

925 

3  21 

9  21a 

8  416 

2.7 

3.2 

2.1 

3.1 

0.9 

0.2   

0.9 

1.4 

1.4 

10.5 

136 
'37 

905 
840 

266 
230 

900a 
835a 

8  176 
2626 

i.5 
2.2 

8.0 
2.6 

2.0 
1.7 

2.9 
2.6 

0.9 
0.8 

0.2 
0.2 

0.9 

0.8 

1.2 
1.1 

1.8 
1.1 

10.6 
10.5 

38 

8  20 

2  03 

8  15a 

2296 

1.9 

2.3 

1.6 

2.3 

0.8 

0.2    

0.8 

1.0 

1.0 

10.5 

39 

8  10 

1  25 

805a 

1  496 

2.0 

2.4 

1.6 

2.4 

0.8 

0.2   

0.8 

1.0 

1.0 

10. 5  ' 

,40 

800 

1  48 

7  65a 

2  116 

2.1 

2.5 

1.7 

2.6 

0.8 

0.2   1        0.8 

1.0 

1.1 

:o.5. 

41 

764 

1  43 

7  49a 

2  046 

2.3 

2.8 

1.8 

2.7 

0.8 

0.2    1        0.8 

1.2 

1.2 

10.0 

42 

7  48 

1  38 

748a 

2  006 

2.5 

8.0 

2.0 

2.9 

0.9 

0.2, '        0.9 

1.2 

1.3 

10.0 

43 

1 

7  42 

1  84 

7  38o 

1  646 

2.7 

3.2 

2.1 

3.1 

0.9 

0.2 

1        «•« 

1.4 

1.4 

10.0 

.44 

7  36 

1  30 

732a 

1  516 

2.9 

3.5 

2.8 

3.3 

0.9 

0.2 

1.0 

1.4 

1.5 

10.0 

145 

7  SO 

125 

7  26a 

in56 

3.1 

8.7 

2.4 

3.5 

1.0 

0.2 

1.0 

1.6 

1.6 

10.0 

,46 

10  65 

450 

W4»a 

5  246 

1.1 

1.3 

0.9 

1.4 

0.6 

0.1 

'        0.6 

0.6 

0.6 

10.0 

47 

10  38 

4  33 

10  30a 

6  105 

1.0 

1.2 

0.8 

1.8 

0.6 

0.1  , I        0.6 

0.5 

0.5 

9.5 

«8 

7-^5 

1  22 

7  21a 

1406 

3.3 

4.0 

2.6 

3.7 

1.0 

0.2 

1        !•« 

1.6 

1.7 

9.5 

49 

7  19 

1  20 

7  18a 

1  476 

1.8 

2.2 

1.4 

2.1 

0.7 

0.2 

1      o.s 

0.9 

0.9 

9.5 

50 

9  50 

350 

9  14a 

4206 

1.2 

1.4 

0.9 

1.6 

0.6 

0.1 

1        0.6 

0.6 

0.6 

9.5 

61 

7  25 

1  20 

7  22a 

1  346 

•8.6 

4.4 

2.8 

4.0 

0.9 

0.2 

,        0.9 

1.8 

1.8 

9.0 

52 

780 

126 

7  27a 

1  386 

8.8 

4.6 

3.0 

4.2 

0.9 

0.2 

0.9 

1.9 

1.9 

9.0 

53 

7  36 

1  29 

734a 

1  416 

4.1 

5.0 

3.2 

4.5 

0.9 

0.2 

1        0.9 

2.0 

2.1 

9.0 

54 

7  42 

1  37 

7  40a 

1496 

4.0 

4.8 

3.1 

4.4 

0.9 

0.2 

j        0.9 

2.0 

2.0 

8.5 

55 

8  18 

2  17 

8  16a 

2  296 

4.1 

6.0 

3.2 

4.5 

0.9 

0.2 

0.9 

2.0 

2.1 

8.5 

56 

8  15 

268 

8  12a 

3  116 

3.8 

4.6 

8.0 

4.2 

0.9 

0.2 

'        0.9 

1.9 

1.9 

9.0 

'  57 

834 

235 

832o 

2  476 

4.2 

6.1 

8.3 

4.6 

0.9 

0.2 

0.9 

2.1 

2.1 

9.0 

|.ss 

785 

1  80 

7S3a 

1  426 

4.7 

5.7 

3.7 

6.1 

1.0 

0.2 

1.0 

2.4 

2.4 

8.6 

i50 

738 

1  86 

786a 

1  476 

4.7 

6.7 

8.7 

6.1 

1.0 

0.2 

_^ 

1.0 

2.4 

2.4 

8.5 

•GO 

786 

1  32 

784a 

1  436 

5.1 

6.2 

4.0 

5.5 

1.0 

0.2    

1.0 

2.6 

2.6 

8.5 

61 

7  39 

1  38 

7  37a 

1  506 

5.3 

6.4 

4.1 

•6.7 

1.0 

0.2    

1.1 

2.6 

2.7 

8.5 

62 

7  41 

1  44 

7  89a 

1  566 

6.4 

6.5 

4.2 

5.8 

1.0 

0.2    1.1 

2.7 

2.7 

8.5 

63 

756 

169 

763a 

2  106 

5.6 

6.8 

4.4 

6.0 

1.1 

0.2 

1.1 

2.8 

2.8 

8.5 
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TABLE  3.~TIDAL  DIFFERENCES 


station. 


NORTH  AMERICA  (East  Coaot)- 
Continued. 

NEW  YORK~€OD  tinned. 

Stolen  7«tand— Continued. 

Rofflville,  ArthnrKill 

Port  Richmond,  Kill  Van  Kull 

New  Brighton,  Kill  Van  Kull 

Fort  Tompkins  Light,  The  Narrows. 

New  Vork  Harbor. 

Bath,  Oravesend  Bay 

Fort  Hamilton,  The  Narrows 

Bay  Ridge 

Gowanus  Bay 

New  York,  Governors  Island 

NEW  YORK  AND  NEW  JERSEY. 

Hudson  Biver. 

New  York,  The  Battery 

Jersey  City  Ferry,  New  Jersey 

Pavonia  rerry.  28d  st,  New  York.. 

Weehawken,  N.J 

New  York,  West  96th  street 

Edgewater,  N.  J 

New  York,  West  ISlst  street 

Fort  Lee  Pier  South.  N.J 

Fort  Washington  Point,  N.  Y 

Tubby  Hook,  N.  Y 

Spuyten  Duy vil,  N.  Y 

Huylers  Landing,  N.  J 

Yonkers,  N.  Y 

NEW  YORK— continued. 

Hudson  River. 

Dobbs  Ferry 

Ossining  or  Sing  Sing 

Verplanck  Point 

Zona  or  Round  Island 

West  Point  Light 


Geographic  position. 


Lati- 
tude. 


28  Fishkill  Landing. 

29  Poughkeepsie 

80  '  Esopus  Island 


Rondout  , 
Barrytown  . 


Tivoli 

Catskill 

Stuyvesant . 
Cascleton . . . 
37  I  Albany 


North. 
o  / 
40  33 
40  38 
40  89 
40  86 


40  36 
40  36 
40  38 
40  40 
40  42 


40  42 
40  43 
40  43 
40  47 
40  48 

40  49 
40  49 
40  51 
40  51 
40  52 

40  53 
40  56 
40  56 


41  01 
41  10 
41  15 
41  18 
41  24 

41  30 
41  43 
41  49 

41  55 

42  00 

42  03 
42  18 
42  23 
42  82 
42  37 


Longitude. 


'  38  : 
89  I 
40, 
41 

42  I 

43  I 
44 


NEW  JERSEY— continued. 
Newark  Bay. 

Shooters  Island,  N.  Y 

Elizabethport 

Passaic  Light 

Newark,  Passaic  River 

Passaic,  Passaic  River 

Little  Ferry,  Hackensack  River. 
Hackensack,  Hackensack  River. 


Rariian  Bay,  etc. 

46  '  New  Brunswick 

46  South  Aniboy 

47  I  Keyport 

48  Port  Monmouth 

49  Sandy  Hook,  The  Horseshoe  . 


I 


Outer  coast. 


Seabright 

Long  Branch  . . . 

Asbury  Park 

Seagirt 

Barnegat  Inlet . 


40  29 

40  29 

40  27 

,  40  26 

,  40  27 


40  22 

40  18 

40  13 

I  40  08 

I  39  46 


Arc.    I  Time. 


WetL 


74  13 
74  09 
74  06 
74  03 


74  00 
74  02 
74  02 
74  01 
74  01 


74  01 
74  02 
74  01 
74  00 
73  58 

73  59 
78  58 
78  58  ' 
78  67  1 
73  56 


h.  m. 
4  57 
4  57 
466 
4  56 


4  56 
4  56 
456 
4  56 
4  56 


456 
456 
456 
4  56 
4  66 

4  66 
456 
4  66 
466 
4  56 


73  68  I 
73  62 
78  58  I 
73  68  , 
78  67 

I 
78  69 
78  66  , 
78  57 
78  59  I 
78  66  1 

73  55  I 
78  61  I 
73  47  , 
73  46 
73  45 


40  39 

74  10 

40  89 

74  11 

40  42 

74  08 

40  44 

74  10 

40  52 

74  07 

40  51 

74  02 

40  53 

74  02 

74  26  I 
74  16 

74 12 ; 

74  05 
74  00 


78  66  I 
78  69 
74  00  I 
74  02  I 
74  06  I 


Standard  port  for 
reference. 


Name. 


73  56  ,  4  56 
78  55  4  56 
78  64   466 


4  66 
4  65 
4  56 
456 
4  56 

456 
4  56 
4  56 
466 
4  56 

4  56 
465 
4  66 
4  66 
4  55 


4  57 
4  67 
4  57 
4  57 
4  66 
4  56 
4  66 


458 
4  57 
4  57 
456 
4  56 


456 
4  66 
466 
4  56 
466 


Sandy  Hook 
New  York.. 
New  York.. 
New  York.. 

New  York.. 
New  York.. 
New  York.. 
New  York . . 
New  York.. 


New  Y'ork . 
New  York . 
New  York . 
New  York . 
New  York . 

New  York . 
New  York . 
New  York . 
New  York . 
New  York . 

New  Y'ork . 
New  Y^ork . 
New  York . 
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New  York 
New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 
New  York 

New  Y'ork 
New  York 
New  York 
New  York 
New  York 


New  York  . . . 
New  York . . . 
New  York... 
New  York . . . 
New  York  . . . 
New  York... 
New  York... 

Sandy  Hook . 
Sandy  Hook . 
Sandy  Hook . 
Sandy  Hook . 
Sandy  Hook . 

Sandy  Hook . 
Sandy  Hook . 
Sandy  Hook . 
Sandy  Hook . 
New  London 


Tidal  differences. 


J 


Time. 


HW. 


LW^. 


Time  meridian. 


h.  m. 
+0  64 
+0  08 
-0  08 
-0  28 


-0  86 
-0  28 
-0  15 
-0  08 
000 


+0  05 
+0  08 
+0  09 
+0  20 
+0  26 

+0  84 
+0  86 
+0  87 
+0  88 
+0  89 

+0  41 
+0  66 
+0  57 


+1  14 
+1  49 
+2  19 
+2  80 
+2  50 

+8  15 
+3  54 
+4  17 
+4  39 
+6  07 

+6  24 
+6  26 
+7  33 
+8  83 
+9  83 


+0  17 
+0  28 
+0  38 

+0  58 
+  1  41 
+  1  26 
+1  86 


+0  64 
+0  18 
+0  10 
+0  05 
0  00 


-0  06 
-0  06 
-0  07 
-0  08 
-1  28 


h.  m. 
+1  16 
+0  10 
-0  16 

-0  28 


-  0  86 
-0  28 

-  0  19 

-  0  10 
000 


Ratio  I 
Height.  of     I 
_  ranges. 


HW.      LW. 


Mean  Low 
Waler. 

feet.  I  feet 

+0.7  0.0 

+0.4  0.0 

+0.7  I  0.0 

+0.1  I  0.0 


+0.6 

+0.1 

+0.1 

0.0 

0.0 


+  0  06        0.0 

+  0 12 ;    0.0 

+  0  13  I  0.0 
+  0  25  j  -0.2 
+  0  31  !  -0.2 


+  089 
+  0  40 
+  043 
+  0  44 
+  045 

+  0  47 
+  102 
+  1  04 


+  121 
+  200 
+  283  ! 
+  246 
+  3  06  I 

+  888 
+  4  15 
+  439 
+  608 
+  636 

+  5  56 
+  7  09 
+  886 
+  960 
+11  04 


+  028 
+  086 
+  0  64 
+  1  06 
+  204 
+  1  47 
+  1  69 


+  202 
+  020  , 
+  0  18 
+  006  ' 

000 ; 


-0.2 
-0.2 
-0.3 
-0.8 
-0.4 

-0.4 
-0.5 
-0.6 


-0.8 
-1.1 
-1.2 
-1.2 
-LI 

-1.1 
-1.2 
-1.2 
-1.1 
-1.1 

-1.0 
-1.2 
-L4 
-1.7 
-2.1 


+0.2 
+0.2 
+0.8 
+0.6 
-1.1 
+0.2 
+0.1 


+2.2 
+0.8 
+1.0 
+0.2 
0.0 


-on     -0.6 

-  0  12  I  -0.2 

-  0  18  ,  -0.4 

-  0  14  I  -0.6 

-  1  89     -0.2 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0  I 
0.0  I 
0.0 
0.0  I 
0.0 


I 


0.0  ' 
0.0 
0.0  I 
0.0  I 
0.0  I 
0.0  ' 
0.0 
I 


0.0 
0.0 
0.0 

ao 

0.0 


0.0  I 
0.0  I 
0.0  . 
0.0  ' 
0.0  I 


1.15 
1.09 
L02 
1.19 


LU 
1.02  i 
1.02 
1.00 
1.00 


LOO 
LOO 
LOO 
0.% 
0.95 

0.95 
0.95 
0.98 
0.93  ; 
a  91 

0.91 
0.88 
0.86 


0.82 
0.75 
0.78 
0.73 
0.76 

0.75 
0.73 
0.73 
0.75  . 
0.76 

0.77 
0.78 
0.68 
0.61  , 
0.62 


LOS 
LOS 
L07 
1.14 
0.75 
L05 
L02 


L48 

L17, 

L22' 

L04; 

LOO 


0.87 
0.96 
0.91 
0.87 
0.90 
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r 

' 

Interval. 

Bange  of  tide. 

Tropic  diurnal 
inequality. 

Dinmal  wave. 

Mean  sea  level 
above  planeof- 

Varia- 

E 

Mean. 

Tropic. 

Mean 
(Mn). 

T^""^ 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW      Tropic 
inter-    range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 

thecom- 

paas. 

z, 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

. 

West. 

A,  TO. 

ft.  TO. 

ft.  TO. 

ft.  TO. 

Jeet. 

/€€t. 

feeL 

/eei. 

feet. 

feet. 

A.  TO. 

feet. 

feet. 

feet. 

0 

1 

,      828 

2  87 

8  21a 

2506 

5.3 

6.4 

4.1 

5.7 

1.0 

0.2 

1.1 

2.6 

2.7 

8.5 

2 

8  11 

2  15 

809a 

2286 

4.8 

6.8 

8.7 

5.2 

1.0 

0.2 

1.0 

2.4 

2.6 

8.5 

3 

'      756 

1  50 

7  54a 

2036 

5.1 

6.2 

4.0 

5.5 

1.0 

0.2 

1.1 

2.6 

2.8 

8.5 

4 

7  41 
728 

138 
130 

7  39a 
726a 

1  516 
1  426 

4.5 
4.9 

5.4 
5.9 

3.5 
3.8 

4.9 
5.3 

1.0 
1.0 

0.2 

1.0 
1.0 

2.2 
2.4 

2.3 
2.5 

8.5 
8.5 

0.2 

6 

7  41- 

138 

7  39a 

1  616 

4.5 

5.5 

3.7 

4.9 

1.0 

0.2 

1.0 

2.2 

2.3 

8.5 

,    7 

7  49 

1  47 

7  47a 

2006 

4.5 

5.4 

3.5 

4.9 

1.0 

0.2 

1.0 

2.2 

2.3 

8.5 

1    ? 

766 

156 

7  54a 

2  106 

4.4 

5.3 

3.4 

4.7 

0.9 

0.2 

1.0 

2.2 

2.3 

8.5 

9 

804 

2  06 

802a 

2  196 

4.4 

5.3 

3.4 

4.8 

0.9 

0.2        7  09 

1 

1 

1.0 

2.2 

2.8 

9.0 

10 

809 
8  12 

2  11 
2  18 

8  07o 
8  10a 

2256 
2326 

4.4 
4.4 

5.3 
5.3 

3.4 
3.4 

4.7 
4.7 

0.9 
0.9 

0.2 
0.2 

1.0 
1.0 

2.2 
2.2 

2.3 
2.3 

9.0 
9.0 

.. 

12 

8  13 

2  19 

8  11a 

2336 

4.4 

5.3 

3.4 

4.7 

0.9 

0.2 

1.0 

2.2 

2.3 

9.0 

la 

8  24 

2  31 

822a 

2  466 

4.2 

5.1 

3.8 

4.5 

0.9 

0.2 



1.0 

2.1 

2.2 

9.0 

14 

8  30 

2  37 

8  28a 

2  516 

4.2 

5.1 

3.3 

4.5 

0.9 

0.2 

1.0 

2.1 

2.2 

9.0 

16 

838 

245 

8d6a 

2  506 

4.2 

5.1 

3.3 

4.5 

0.9 

0.2 

1.0 

2.1 

2.2 

9.0 

16 

889 

2  46 

8  37o 

3006 

4.2 

5.1 

8.3 

4.5 

0.9 

0.2 

1.0 

2.1 

2.2 

9.0 

17 

8  41 

2  49 

8  39a 

3  026 

4.1 

5.0 

3.2 

4.4 

0.9 

0.2 

0.9 

2.0 

2.1 

9.0 

18 

842 

250 

8  40a 

3  086 

4.1 

5.0 

3.2 

4.4 

0.9 

0.2 

0.9 

2.0 

2.1 

9.0 

19 

843 

2  51 

8  41a 

3  046 

4.0 

4.8 

3.1 

4.3 

0.9 

0.2 

0.9 

2.0 

2.1 

9.0 

I20 

845 

263 

8  4Sa 

3  066 

4.0 

4.8 

8.1 

4.3 

0.9 

0.2 

0.9 

2.0 

2.1 

9.0 

I2I 

900 

308 

858a 

3226 

3.9 

4.7 

3.0 

4.2 

0.9 

0.2 

0.9 

2.0 

2.0 

9.0 

22 

901 

8  10 

859a 

3  246 

3.8 

4.6 

8.0 

4.1 

0.9 

0.2 

0.9 

1.9 

2.0 

9.0, 

23 

9  18 

827 

9  16a 

3  426 

3.6 

4.4 

2.8 

8.9 

0.9 

0.2 

0.9 

1.8 

1.9 

9.5 

24 

954 

407 

952a 

4236 

3.3 

4.0 

2.6 

8.6 

0.8 

0.2 

0.9 

1.6 

1.7 

9.5 

25 

10  28 

4  39 

10  21a 

4566 

3.2 

3.9 

2.5 

8.5 

0.8 

0.2 

0.8 

1.6 

1.7 

9.0  ' 

26 

10  34 

4  51 

10  32a 

5086 

3.2 

3.9 

2.5 

8.5 

0.8 

0.2 

0.8 

1.6 

1.7 

9.0 

27 

10  54 

5  12 

10  52a 

5  296 

3.3 

4.0 

2.6 

3.6 

0.8 

0.2 

0.9 

1.6 

1.7 

9.5 

28 

11  19 

539 

11  17a 

5556 

3.3 

4.0 

2.6 

3.6 

0.8 

0.2 

0.9 

1.6 

1.7 

9.0 

29 

11  58 

6  21 

11  66a 

6366 

3.2 

3.9 

2.5 

3.5 

0.8 

0.2 

0.8 

1.6 

1.7 

9.5 

80 

12  21 

6  45 

12  19a 

7006 

3.2 

3.9 

2.5 

8.5 

0.8 

0.2 

0.8 

1.6 

1.7 

9.5 

31 

0  18 

709 

0  16b 

7256 

3.3 

4.0 

2,6 

8.6 

0.8 

0.2 

0.9 

1.6 

1.7 

10.0  ' 

32 

046 

7  42 

0  445 

7  586 

3.3 

4.0 

2.6 

8.6 

0.8 

0.2 

0.9 

1.6 

1.7 

10.0 

33 

108 

802 

1  016 

8  186 

3.4 

4.1 

2.7 

3.7 

0.8 

0.2 

0.9 

1.7 

1.8 

10.0 

'34 

208 

9  16 

2  016 

9  316 

3.2 

3.9 

2.5 

3.5 

0.8 

0.2 

0.8 

1.6 

1.7 

10.0 

35 

8  18 

10  43 

3  116 

10  596 

3.0 

3.6 

2.8 

3.3 

0.8 

0.2 

0.8 

1.5 

1.6 

10.0 

36 

413 

1157 

4  116 

12  156 

2.7 

3.3 

2.1 

8.0 

0.7 

0.1 

0.8 

1.4 

1.4 

10.5 

37 

5  18 

0  46 

5  116 

1  04a 

2.3 

2.8 

1.8 

2.6 

0.7 

0.1 

0.7 

1.2 

1.2 

10.5 

38 

820 

228 

8  09a 

2  196 

4.6 

5.4 

3.9 

5.5 

0.9 

0.8 

1.3 

2.8 

2.4 

9.0 

39 

826 

2  41 

8  24a 

2536 

4.6 

5.6 

3.6 

6.0 

1.0 

0.2 

1.0 

2.3 

2.8 

a5 

40 

8  41 

259 

8  39a 

8  116 

4.7 

6.7 

3.7 

6.1 

1.0 

0.2 

1.0 

2.4 

2.4 

8.6 

41 

9  01 

3  13 

859a 

3  246 

5.0 

6.1 

3.9 

5.4 

1.0 

0.2 

1.0 

2.6 

2.5 

8.6 

42 

945 

4  10 

9  43a 

4  226 

3.3 

4.0 

2.6 

3.6 

0.8 

0.2 

0.9 

1.6 

1.7 

8.5 

43 

980 

8  58 

928a 

4056 

4.6 

5.6 

3.6 

5.0 

1.0 

0.2 

1.0 

2.3 

2.8 

8.5  1 

44 

9  40 

405 

9  38a 

4  176 

4.5 

5.5 

3.5 

4.9 

1.0 

0.2 

1.0 

2.2 

2.3 

8.5' 

1 

45 

822 

323 

820a 

3336 

6.8 

8.2 

5.3 

7.0 

1.2 

0.2 



1.2 

3.4 

3.4 

8.5 

46 

7  42 

1  42 

7  40a 

1  536 

5.4 

6.5 

4.2 

5.8 

1.0 

0.2 

1.1 

2.7 

2.7 

8.5 

47 

789 

140 

7  87a 

1  516 

5.6 

6.8 

4.4 

6.0 

1.1 

0.2 

1.1 

2.8 

2.8 

8.5 

48 

736 

1  31 

7  33a 

1  436 

4.8 

5.8 

3.7 

5.2 

1.0 

0.2 

1.0 

2.4 

2.4 

8.5 

49 

730 

123 

7  28a 

1366 

4.6 

5.6 

3.6 

5.0 

1.0 

0.2 

6  48 

1.0 

2.3 

2.8 

8.5 

60 

725 

112 

7  23a 

1  256 

4.0 

4.8 

8.1 

4.4 

0.9 

0.2 

1.0 

2.0 

2.0 

8.5 

61 

724 

1  11 

722a 

1  246 

4.4 

5.3 

3.4 

4.8 

1.0 

0.2 

1.0 

2.2 

2.2 

8.5 

52 

723 

110 

7  21a 

1  236 

4.2 

5.1 

3.8 

4.6 

0.9 

0.2 

0.9 

2.1 

2.1 

8.0 

53 

722 

1  09 

720a 

1  226 

4.0 

4.8 

3.1 

4.4 

0.9 

0.2 

1.0 

2.0 

2.0 

8  0 

54 

7«, 

143 

7  46a 

2  016 

2.2 

2.7 

1.7 

2.5 

0.7 

0.1 

0.7 

1.1 

1.1 

7.5 
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TABLE  3. -TIDAL  DIFFERENCES 


Station. 


I 


NORTH  AMERICA  (East 
Coast)— Continued. 

SEW  JERSEY— continued. 

Outer  roo^— Continued. 


Geogn 

iphlc  position.  1 

Longitude,    t 

1 

Standard  port  for 
reference. 

Lati- 

i 

Name.           jPage- 

i 

tude. 

Arc.     Time. 

1 

North. 


1  Kettle  Creek,  Bamegat  Bay 40  01 

2  Toms  River,  Bamegat  Bay 89  56 

3  I  Cedar  Creek,  Bamegat  Bay 89  62 

4  I  Bamegat,  Bamegat  Bay ,  39  45 

5  New  Inlet 39  29 


Little  Egg  Harbor ,39  35 

Great  Bay I  39  80 

Atlantic  City 89  22 

Absecon  Bay '■  39  24 

Great  Egg  Inlet |  39  18 

Corson  Inlet '  89  12 

Sea  l8leCity 39  09 

Town.send  Inlet |  39  07 

Hereford  Inlet !  39  00 

Sewells  Point.  Cold  Spring  Inlet ...   38  57 
Cape  May  City j  ?8  56 

NEW  JERSEY.  DELAWARE,  AND        ' 
PENNSYLVANIA.  , 

Delaware  Bay.  ' 

Cape  May  Light,  N.J 88  56 

Cape  Henlopen  Light,  Del 38  47 

Delaware  B'kwater,  east  end,  Del . .  38  48 

Lewes  Del 38  47 

Slaughter  Crt'ck Entrance.  Dei ,....  38  52 

Mispillion  Creek  Lieht.  Del 38  57 

Brand y>fine  Shoal  Light,  Del 38  59 

Fourteen-Foot  Bank  Light,  Del ... .  89  03 

Mareys  Landing.  N.J 39  02 

Maurice  River  Lt.,  East  in.,  N.  J. . .  39  12 

Port  Norris.  Maurice  River,  N.  J  . . .  39  14 
Mauricetown.  Maurice  River,  N.  J.   39  17 

Millville,  Maurice  River,  N.  J I  39  24 

Egg  Island  Light,  N.  J 39  11 

Cross  Ledge  Light,  N.J 39  10 


Murderklll  Creek  Entrance,  Del  . . . 
Frederica,  Murderklll  Creek,  Del .. 

Lebanon.  St.  Jones  Creek,  Del 

Dover,  St.  Jones  Creek,  Del 

Mahon  River  Light,  Del. 


Fortescue  Beach,  N.J 

Dona  Landing,  Dona  River.  Del. 

Leipsic  River  Entrance,  Del 

Leipslc,  Del 

Ben  Davis  Point.  N.J 

Ship  John  Shoal  Ught.  N.  J 


39  01 
89  06 
39  09 
39  11 

39  14 
39  13 
39  15 
39  15 
39  17 
89  18 


74  07 
74  10 
74  08 
74  11 
74  18 

74  18 
74  23 
74  25 
74  29 
74  33 

74  89 
74  41 
74  43 
74  47 
74  62 
74  56 


74  58 

75  05 
75  06 
75  08 

75  16 

76  19 
75  07 
75  11 

74  56 

75  02 

75  02 

74  68 

75  02 
75  08 
75  14 

75  24 
75  26 
75  28 
7,'>30 
75  24 

75  10 
75  26 
75  24 
75  29 
75  17 
75  28 


466 

4  57 

4  57 

4  57 

4  57 

4  67 

458 

458 

4  58 

458 

469 

459 

4  59 

4  59 

459 

5  00 

500 
500 

Delaware  River. 

Sea  Breeze,  N.  J 39  19 

Cohansey  Light,  N.  J 89  20 

Greenwich.  Cohansey  Creek,  N.  J..|  80  23 
Bridgeton.  Cohansey  Creek,  N.  J  ..I  39  26 
Bombay  Hook  Point,  Del 39  19 

Bombay  Hook  Light,  Del 

Liston  Point,  Del 

Stony  Point,  N.J 

Reeay  Island  Quarantine,  Del 
Salem,  Salem  Creek,  N.  J 


Delaware  City,  Del 

Newcastle.  Del 

Deep  Water  Point,  N.  J 

Christiana  Light,  Del 

Wilmington,  Del 


Edgemoor.  Cherry  Island  Lt.,  Del. 

Marcus  Hook,  Pa 

Chester,  Pa 

Biliingspprt,  N.  J 


New  London . 
New  London . 
New  London . 
New  London . 
New  London . 

New  London . 
New  London . 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 

Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.., 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 


5  00 

6  01 
6  01 

5  01 
500 
5  01 
600 

5  00 

500 
500 
500 

6  01 
5  01 


Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  H<x)k.. 
Sandy  Hook.. 

Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 

Philadelphia . 
Philadelphia . 
Philadelphia . 
PhUadelphia . 
Philadelphia . 


71 
71 
71 
71 
71 

71 
71 
M3 
83 
83 

83 
88 
88 


Tidal  dIfTerences. 


Time. 


HW. 


LW\ 


Time  meridian, 
7BP  W. 


h.  m.  I 
+3  21  . 
+  1  30  I 
+0  01 
+0  15 
-1  29 

+0  03 
-0  47 
+0  19 
+2  31 
+0  15 

+0  13 
+0  11 
+0  10  I 


83 
88 
83 

+0  07 
+0  09 
+0  81 

83 
83 
88 
83 
83 

+0  50 
+0  61 
+0  50 

+0  55 
+1  02 

83 
83 
83 
83 
83 

+1  14 
+  1  04 
+1  17 
+1  09 
+134 

h.  m. 
+  3  23 
+  1  81 

-  0  07 
+  0  07 

-  1  39 

-0  01 
-0  54 
+0  20 
+2  86 
+0  16 

+0  14 
+0  12 
+0  11 
+0  08 
+0  09 
+0  19 


6  02  Philadelphia . 
6  02  I  Philadelphia . 
5  02  ;  Philadelphia . 
5  02  Philadelphia . 
5  02     Philadelphia . 


87 
87 
87 
87 

87, 

87 
87  . 
87  ' 
87 
87 


-4  84 

-3  49 
-2  24 
-4  88 
-4  55 

-458 
-8  57 
-3  52 
-2  52 
-4  44 


Fort  Mifflin,  Pa .'   39  52  I 


>  01  ,  Philadelphia  . 

5  02  ,  Philadelphia . 

6  02  I  Philadelphia . 
6  02  Philadelphia . 
6  01  I  Philadelphia . 
5  r  '  "-"---'-«-•- 


S  02    Philadelphia 

5  01  [  Philadelphia 

5  02     Philadelphia 


Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 

Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 

Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 


5  02  Philadelphia . 
5  02  Philadelphia . 
5  01  Philadelphia . 
5  01  Philadelphia . 
5  01  I  Philadelphia  . 


87 
87 
87 
87 

87 
87 
87 
87 
87 

87 
87 
87 
87 
87 


-3  87 
-3  26 
-3  05 
-2  47 

-2  85 
-2  14 
-2  00 
-1  59 
-162 

-1  65 
-1  30 
-1  22 
-0  52 
-0  41 


Height. 


HW.      LW, 


RaUo 

of 
ranges. 


UeanLow 
Waier. 


Jed. 

-1.8 
-L7 
-1.4 
-L6 
+L1 

-0.1 
+0.4 
-0.4 
-0.7 
-0.3 

-0.8 
-0.4 
-0.4 
-0.3 
-0.2 
-0.1 


1 


I 


+0  28  ,  0.0 

+0  81  I  -0. 1 

+0  32  -0.2 

+0  38  ,  -0. 8 

+0  46  ,  -0.2 


+  1  16  , 
+0  69 
+1  12  ' 
+0  56 
+1  39  , 

-6  29  ' 
-4  19  I 
-2  41 
-6  08  ' 
-6  06 

-6  02 
-4  37 
-4  27 

-3  07  I 
-5  47  I 


87 

-4  48 

-6  35 

87 

-4  24 

-4  54 

87  ; 

"4  28 

-5  18 

87 

-8  22 

-8  42 

87  ; 

-4  28 

-6  13 

87  1 

-4  23 

-5  07 

87  1 

-4  23 

-5  07 

87! 

-4  17 

-5  00 

87  t 

-3  88 

-4  18 

87  1 

-2  83 

-2  48 

87  ; 
9n 

-4  11 

9  RO 

-4  68 

-4  12 
-4  00 
-8  38 
-2  68 

-3  07 
-2  46 
-2  82 
-2  80 
-2  17 

-2  24 
-1  67 
-1  48 
-1  07 
-0  58 


0.0 
-0.1 
+0.1 
+0.5 
+1.1 

+0.4 
0.0 
-0.5 
+0.8 
+0.4 

0.0 
-2.5 
-2.8 
-4.2 
+0.6 

+0.7 
-0.4 
+0.8 
-2,2 
+0.8 
+0.8 


+1.0 
+M 
+0.6 
+1.6 
+1.0 

+0.8 
+0.8 
+1.0 
+1.0 
+1.2 

+L1 
+L2 
+1.2 
+1.1 
+0.6 

+0.8 
+L0 
+1.1 
+0.8 
+0.6 


/fd. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

ao 

0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.24 
0.28 
0.40 
0.32 
1.40 

0.92 
1.12 
0.91 
O.te 
0.93 

0.98 
0.91 
0.91 
0.93 
0.95 
0.98 


I 


1.00 
0.98 
0.95 
0.93 
0.95 

1.00 
0.98 
1.02 
1.11 
1.24 

I 
1.06 
0.98 
0.89 
1.13 
1.04 

1.00  ' 

0.51 

0.47 

0.19 

1.09 

1.11 
0.91 
1.13 
0.57 
1.15 
1,13  1 


1.17 
1.19 
1.11 
1.30 
1.17 

1.15 
1.15 
1.17 
1.17 
1.21 

1.19! 

1.21 

1.28 

1.19 

1.09 

1.15 

1.17 

1.19; 

1.18 

1.09 
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Interval. 


Range  of  tide. 


Mean. 


HWI. 


17 
18 

20  I 
21 


23 
2i 
25 
26 

27 
28 
29 


82 
33 
34 

i35 
.36 


40 
41 

42 


LWI. 


Tropic. 


HHWI. 


10 

11 
-12  I 
■18  I 

14 

15 

16 


h.Vi. 
0  14 
10  47 
9  18 
9  82 
748 

920 
829 
7  47 
9  59 
748 

7  40 
7  38 
7  37 
7  84 
7  86 
7  57 


8  16 
8  17 
8  16 
820 
8  27 

8  89 

8  80 

9  42 
8  35 
900 

920 

10  05 

11  80 

8  65 
858 

864 
955 

10  00 

11  00 
908 

9  05 
928 
9  24 

10  80 
925 
9  29 


'43  , 

44 

45 
I  46 

47 

'  4? 
49 

;50  ' 

51 
52 

58 
54  ! 

'  %  ■ 
,56 

57, 

56  I 
.'i9  I 
U», 

61  I 

62  • 


9  80 
9  86 

10  15 

11  20 
941 

10  00 
10  15 
10  26 

10  47 

11  05 

11  17 
11  88 
11  52 

11  63 

12  00 

11  57 

12  22 
006 
036 
0  47 


h.  m. 
645 
4  52 
8  14 
828 
1  42 

820 
226 
1  41 
3  57 
1  87 

1  34 
1  32 
131 
1  28 
129 
1  88 


1  47 
160 
161 

1  56 

2  01 

2  34 
2  18 
28U 
2  16 
2  58 

830 
440 
6  18 
2  50 

2  62 

255 
4  20 
480 
550 

3  10 

3  28 

4  03 
8  44 

5  15 
8  45 
3  50 


3  51 
358 

4  45  , 
6  IC  I 
404 

4  30 
4  45  . 

4  57 

5  19 
601 

560 

6  11 
6  25 
627 

6  40 

688 
700 

7  10 

7  51 

8  05 


h.  m. 
0  076 
10  41a 
9  12a 
926a 

7  45a 

9  17a 

8  26a 
7  44a 

9  66a 
7  40a 

7  87a 
785a 
7  34a 
7  31a 
7  83a 
756a 


8  14a 
8  15a 
8  13a 
8  17a 
8  24a 

8  37a 
828a 
840a 

8  38a 
858a 

9  21a 

10  06a 

11  Sla 
8  56a 
8  59a 

8  65a 
956a 

10  01a 

11  02a 

9  09a 

9  06a 
9  29a 
925a 
10  81a 
9  26a 
9  30a 


LLWI. 


Mean 

(Mn). 


I 


9  31a 
9  37a 

10  16a 

11  21a 
9  42a 

10  01a 
10  16a 
10  27a 

10  48a 

11  06a 

11  18a 
11  39a 
11  58a 

11  54a 

12  Ola 

11  58a 

12  23a 
0  076 
0  376 

0  4Ji6 


I 


I 

h.m. 
7266 
6  276 

3  446  ; 
3686' 

1  576  ;  ' 

8  876 

2  426 
1  546 

4  106 
1  606 

1  486 
1  476 
1  466 
1  426 
1  436 
1  516 


2006 
2086 
2056 
2  106 
2  186 

2  476 
2  316 

2  436 
2286 

3  106 

3  18a 
8  27a 
6  05a 
2  38a 
2  40a 

2  42a 

4  03a 

4  11a 

5  21a 

2  58a 

3  11a 

3  50a 
8  32a 

4  58a 
3  33a 
3  38a 


3  89a 
8  46a 
8  32a 
5  54a 

3  52a 

4  18a 
4  38a 

4  45a 

5  07a 
5  62a 

5  38a 

5  59a 

6  18a 
6  15a 
6  28a 

6  21a 
6  48a 

6  58a 

7  40a 
7  53a 


Spring 
(Sg). 


.feet. 

^^'. 

0.6 

0.7 

0.7 

0.9 

1.0 

1.2 

0.8 

1.0 

8,6 

4.2 

2.8 
2.8 
4.2 
8.9 
4.8 

4.3 
4.2 
4.2 
4.3 
4.4 
4.6 


4.6 
4.5 
4.4 
4.8 
4.4 

4.6 
4.5 
4.7 
5.1 
5.7 

5.6 
6.2 
4.7 
6.0 
5.5 

5.3 
2.7 
2.5 
1.0 

5.8 

5.9 
4.8 
6.0 
8.0 
6.1 
6.0 


6.2 
6.3 
5.9 
6.9 
6.2 

6.1 
6.1 
6.2 
6.2 
6.4 

6.8 
6.4 
6.5 
6.8 
6.8 

6.1 
6.2 
6.8 
6.0 

5.8 


2.8 
8.4 
5.1 
4.7 
5.2 

5.2 
6.1 
6.1 
5.2 
6.8 
5.4 


5.6 
6.4 
5.3 
5.2 
5.8 

5.6 
5.4 
5.7 
6.2 
6.9 

6.4 
6.0 
5.4 
6.9 
6.7 

6.1 
3.1 
2.9 
1.2 
6.7 

6.8 
5.6 
6.9 
8.4 
7.0 
6.9 


7.1 
7.2 

6.8 
8.0 
7.1 

7.0 
7.0 
7.1 
7.2 
7.4 

7.2 
7.4 
7.5 
7.2 
6.7 

6.8 
6.9  , 
7.0 
6.7 
6.6 


Neap 

(Np). 


feet. 
0.5 
0.6 
0.8 
0.6 
2.7 

1.8 
2.2 
8.8 
3.0 
8.4 

8.4 
3.3 
3.3 
3.4 
3.4 
8.5 


Great 
tropic 

(Gc). 


feet. 
0.8 
0.9 
1.2 
1.0 
3.8 

2.6 
8.1 
4.6 
4.8 
4.7 

4.7 
4.6 
4.6 
4.7 
4.8 
4.9 


3.6 
8.5 
8.4 
3.4 
8.4 

3.6 
3.5 
8.7  , 
4.0  , 
4.4 

4.8 
4.4  I 
4.0  I 
6.1 
4.9 

4.5 
2.3 
2.1 
0.8  i 
4.9  I 

5.0  I 

4.1  I 
5.1 
2.6  I 

5.2  , 
5.1  I 


5.3 
5.4 
5.0 
5.8 
5.3 

5.2 
5.2 
5.3 
5.4 
5.4 

6.4 
5.4 
5.5 
5.4 
4.9 

5.2 

5.3  . 

5.4  I 
5.3 
5.2 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
0.8 
0.4 
0.6 
0.4 
0.8 

0.7 
0.8 
0.9 
0.9 
1.0 

1.0 
0.9 
0.9 
1.0 
1.0 
1.0 


5.0 
4.9 
4.8 
4.7 
4.8 

5.0 
4.9 
6.1 
5.5 
6.1 

6.0 
5.6 
5.1 
6.4 
6.2 

5.7 
8:0 
2.8 
1.2 
6.2 

6.3 
5.2 
6.4 
8.3 
6.5 
6.4 


6.8  I 
6.9 
6.7 
6.2  , 

6.5 
6.6, 
6.7  ' 
6.6  ' 
6.5  ! 


LWQ 


feet. 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 


1.0 
1.0 
1.0 
1.0 
1.1 

0.9  I 
0.9  j 
0.9 
1.0  I 
1.0 

0.9 

a7 

0.6 
0.4 
1.0 

1.0 
0.9 
1.0 
0.7 
1.0 
1.0 


6.6 

1.0 

6.7 

1.0 

6.3 

1.0 

7.3 

1.1 

6.6 

1.0 

6.5 

1.0 

6.6 

1.0 

6.7 

1.0 

6.8 

1.0 

6.8 

1.0 

6.7 

1.0 

1.0 
1.0 
1.0  , 
1.0  I 

1.0  I 
1.0  • 
1.0  I 
1.0  I 
1.0  I 


Diurnal  wave,  above  plane  of- 


Tropic 
HW 

inter- 
val. 


1.0 

0.2 

1.0 

0.2 

1.0 

0.2 

1.0 

0.2 

1.0 

0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.0 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 


A.  m. 


Tropic 
range. 


Predic- 
tions. 


feet. 
0.4 
0.4 
0.5 
0.4 
0.9 

0.7 
0.8 
1.0  I 

0.9 ; 

1.0  ! 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.1 
1.1 

1.2 
1.2 
1.1 
1.2 
1.2 

1.2 
0.8 
0.8 
0.5 
1.2 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.2  I 

1.3 
1.3 
1.3 
1.3 
1.3 


0.3 
0.4  1 
0.5 
0.4 
1.7 

1.2 
1.4 
2.1 
2.0 
2.1 

2.2 
2.1 
2.1 
2.2 
2.2 
2.2 


2.3 
2.2 
2.2 
2.2 
2.2 

2.3 
2.2 
2.4 
2.6 
2.8 

2.8 
2.6 
2.4 
3.0 
2.9 

2.6 
1.4 
1.2 
0.5 
2.9 


1.2 

3.0 

1.1 

2.4 

1.2 

8.0 

0.9 

1.5 

1.3 

3.0 

1.2 

3.0 

1.3 

3.1 

1.3 

3.2 

1.2 

2.9 

1.3 

8.4 

3.1 

8.0  I 

3.0 

3.1 

8.1 

8.2 

3.2 
3.2 
8.2 
3.2 
2.9 

3.0 
3.1 
3.2 
3.0 
2.9 


feet. 
0.3 
0.4 
0.5 
0.4 
1.8 

1.2 
1.4 
2.1 
2.0 
2.2 

2.2 
2.1 
2.1 
2.2 
2.2 
2.2 


2.3 
2.2 
2.2 
2.2 
2.2 

2.8 
2.2 
2.4 
2.6 
2.8 

2.7 
2.5 
2.3 
2.9 
2.8 

2.5 
1.3 
1.1 
0.4 

2.8 

2.9 
2.3 
2.9 
1.4 
2.9 
2.9 


3.0 
8.1 
2.9 
3.2 
3.0 

2.9 
3.0 
3.1 
2.8 
3.1 

8.1 
8.1 
8.1 
8.1 
2.8 

2.9 
81.0 
3.1 
3.0 
2.9 


We«t. 
o 

8.0 
8.0 
8.0 
7.5 
7.5 

7.5 
7.0 
7.0 
7.0 
7.0 

6.6 
6.6 
6.5 
6.5 
6.5 
6.5 


6.5 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

6.0 
6.0 
6.0 
6.0 
6.0 

6.5 
6.0 
6.0 
6.0 
6.0 
6.5 


6.5 
6.5 
6.5 
6.5 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.5 
6.5 
6.5 
6.6 

6.5 
6.6 
7.0 
7.0 
7.0 


24290—03 23 


854 


TABLE  3.— TIDAL  DIFFERENCES 


Station. 


Tidal  differences, 
Time. 


6  League  Island  Navy- Yard,  Pa 39  53 

7  ,  Qlouceeter,  N.  J..  &  Gr'wleh  Pt.  Pa.  39  64 

8  Philadelphia,  Washington  av..  Pa  .  39  66 

9  '  Philadelphia,  Chestnut  st..  Pa  ...  39  67 

10  '  Camden,  Coopers  Point,  N.J 39  57 

11  I  Philadelphia,  Cramps  Ship  Yd.,  Pa.:  39  68  ' 

12  Philadelphia.  Allegheny  ave.,  Pa.. I  89  69  • 

18     BridesbuiK.  Pa I  40  00 

14  I  Delanco.  Rancocas  Creek,  N.  J 40  08  I 

16    Centerton,  Rancocas  Creek,  N.  J. . .   40  00  ! 


Mount  Holly.  Rancocas  Creek,  N.J  40  00 

Burlington,  N.J 40  06 

Bristol,  Pa 40  06 

Bordentown,  N.  J 40  09 

Trenton,  N.J 40  13 


DELAWARE— continued. 
OitUr  cocuft 


Rehoboth  

Indian  River  Inlet . 


MARYLAND. 

Outer  coast. 


Fen  wick  Island  Light 

Ocean  City 

North  Beach  Life-Saving  Station. 


I  30  i 


36 
37 


j  40  I 
I        I 
141 
142  I 

43 

44 

46 

'  46 
,  47 

,  48 

I  49 

60 


VIRGINIA. 

Outer  coaM. 

Chincoteague  Inlet 

FranklinCity 

Metomkln  Inlet 

Great  Machipongo  Inlet 

Ship  Shoal  Inlet 

Chesapeake  Bay. 

Cape  Charles  Light 

Cape  Henry  Ugnt , 

Old  Point  Comport 

Sewall  Point.  James  River 

Norfolk  Navy-Yard 

Newport  News,  James  River , 

Newman  Point,  Nansemond  River. 
Suffolk  Bridge,  Nansemond  River 

Warwick  River,  James  River 

Tavern  Point,  James  River 

Jamestown  Island.  James  River ... 

Dillard  Wharf,  James  River 

Gordon  Creek,  Chickahominv  R  . . , 
Graves  Landing.  Chickahomlny  R. 
Claremont,  James  River 

Brandon  Point,  James  River 

Dunmore'H  Wharf,  James  River 

Harrison's  Landing,  James  River . . 

Jordan  Point,  James  River 

City  Point.  James  River , 


88  43 
38  37 


38  27 
38  20 
88  12 


37  63 
88  00 
37  41 
37  22 
37  13 


87  07 

86  56 

87  00 
36  67 
86  60 

86  58  I 
86  62 

86  46  ' 
37a'S  I 

87  12  I 


37  12 

37  13 

37  16 

37  23 

37  14 

37  16 

37  16 

37  19 

37  19 

Height. 


NORTH  AMERICA  (East 
Coast)— Continued. 

NEW  JERSEY,  DELAWARE,  AND 
PENNSYLVANIA— cont'd. 

SehuytkiU  River,  Pa.  ^^^^' 

O       ' 

Girard  Point 39  54 

Point  Breeze  Gas  Works 39  65 

Grays  Ferry 39  67 

Chestnut  Street  Bridge 39  67 

Wire  Bridge  and  Falrmount  Dam..  39  68 

DclavxLTC  iJii'cr— Continued. 


I 
I 

Ratio  ! 

of 
ranges. 


75  11 

75  08 

76  09 
76  09 
75  08 


87  19  I 


75  07  ' 
75  05 
75  04 
74  57  I 
74  52 

74  48 
74  61 
74  61 
74  43 
74  46 


75  04 
75  05 


75  08 

76  06 
76  09 


76  26 
76  23 
75  85 
75  43 
75  48 


75  54 

76  00 
76  18 
76  20 

76  18 

76  25 
76  80 
76  33 
76  38 
76  41 

76  46 
76  52 
76  62 
76  66 

76  58 

77  00 
77  03 
77  11 
77  13 
77  17 


Philadelphia 87 


5  01  !  Philadelphia 87 

5  01     Philadelphia 87 

8  01  !  Philadelphia k7 

5  01     Philadelphia 87 

5  01  I  Philadelphia hi 

Philadelphia ;      87 

Philadelphia 87 

... ,       y. 

87 
87 


I 

6  00  1 
5  00  I 

5  00  I 

6  00 
4  69 


4  59 
469 
459 
459 
459 


I 


Philadelphia . 
Philadelphia . 
Philadelphia . 

Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 


500 
500 


5  00 

6  00 
5  01 


5  02 
5  02 
5  02 
503 
503 


504 
604 
506 
505 
506 

506 
506 

5  06 
506 

6  07 

6  07 

5  07 

6  07 
508 
6  08 

5  08 

6  08 

5  09 

6  09 
5  09 


Sandy  Hook . 
Sandy  Hook . 


Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort, 
Old  Point  Comforti 
Old  Point  Comfort 
Old  Point  Comfort: 

Old  Point  Comfort 
Old  Point  Comfort. 
Old  Point  Comforti 
Old  Point  Comfort' 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


91 
91 
91 
91  I 
91 

91 
91 
91 
91 

91 

91 
91 
91 
91 
91 

91 
91 
91 
91 
91 


-0  30 
-0  18  1 
-0  06 

000  . 
+0  03  ' 

+0  06 
+0  11 
+0  23 
+0  64 

+  1  26 

+2  00 
+1  26 
+  1  30 
+2  80 
+2  55 


+0  44 
+0  38  I 


-0  38 
-0  21 
-0  06 
0  00 
+0  04 

+0  07 
+0  11 
+0  26 
+0  69 
+1  40 

+2  80 
+1  33 
+1  88 
+2  40 
+8  -26 


+0  28 
+0  30 


-1  09 
+0  36 
-1  02 
-1  02 
-1  05 


-0  42 

-0  52 

000 

+0  05 

+0  21 

+0  09 
+0  32 
+1  43 
+0  62 

+2  11 

+2  38 
+3  12 

+3  69 
+5  68 
+3  69 

^4  14 

-h4  29 
+6  2h 
+5  39 
+5  bC> 


+0  26  +0  29 
+0  21  +0  17 
+0  20       +0  15 


-0  43 
+1  13 
-0  42 
-0  44 

-0  48 


+0  01 
-0  36 
000 
+0  26 
+0  80 

+0  29 
+0  48 
+2  07 
+1  17 
+2  43 


+0.7 

+0.4 

+0.3 

0.0 

0.0 

0.0 

0.0 

+0.2 

+0.4 

-L2 

-4.0 
+0.4 
+0.4 
-O.l 
-L2 


-0.4 
-0.7 


-L2 
-1.3 
-1.5 


+0.3 
-1.4 
+1.0 
+1.6 
+1.3 


0.0  , 
+0.2  , 

0.0 
+0.1 
+0.2 

+0.1 
+0.4  I 
+1.3 
+0.1 
-0.4 


+3  13  .  -0.6 
+3  49  I  -0. 8  ■ 
+4  41  I  -0.6 
+6  49     -0. 1 
+4  48     -0.6 

+5  01  -0. 4 

+5  16  -0.2 

^6  21  I  +0.2 

-»-6  36  I  -*-0. 3 

+6  66  +0.3 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0  . 
0.0  I 
0.0  I 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0  ' 
0.0  ' 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0  : 
0.0  i 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0  I 


1.13 

1.11 

1.08 
1.01 
1.00 


1.11 

1.08 
1.04 
1.00 
1.00 

1.00 
1.00 
1.02 

l.»* 

0.77 

0.26 
1.08 
L06 
0.% 
0.77 


0.91  < 
0.85  1 


0.74 
0.72 
0.67 


L12  ' 

0.44 ; 

1.39 
1.59 
L51 


LOO 
1.08 
LOO 
1.04 
1.08 

l.W 
L16 
L61 
LW 
0.84 

0.76  1 
0.68  I 
0.76 
0.96 
0.80 

0.84 
0.92 
LOH 
L12 
L12 
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Interval. 


2 


Mean. 


HWI.     LWI, 


»  ! 

10  i 

11  1 

112  ' 
13  i 

:  14 

15  1 

17  I 

18  i 
19 
20 


21 

22 


23 

24 

125 


26 
27 
28 
29 
30 


31 
32 
38 
34 
35 

36 
37 


41 
42 
43 
44 

45 

46 
47 

48 

49 

i50 


Tropic. 


HHWI.  '    LLWI. 


h.  m. 
1  00 
1  10 
1  17 
1  24 
1  28 


0  58 

1  10 
1  22 
1  28 
1  31 

1  35 
1  40 

1  52  I 
223  , 
255 

330 

2  56 
300 
4  00 
4  25 


8  10 
8  04 


762 
7  47 
7  45 


7  38 
9  22  > 
7  45 
7  44 
7  41 


803 

7  53 
844 

8  49 

9  05 

8  52 

9  15 
10  26  , 

935 

10  53 

11  20  ' 
11  54 

0  16  I 
2  14  ' 
0  16  . 
I 
030  ! 
045  , 
148  I 
154  I 
2  11 


h.  m. 
820 
825 
8  37 
850 


8  20 
8  37 
8  52 

8  58 
902 

906 

9  10 
925 
958 

10  40 


11  30 

10  33 

10  38 

11  40 

0  01 

147, 
1  49  ' 


1  48 
1  46 
1  48 


,1 


1  37 
3  33 
1  38 
1  36 

1  31  I 


2  19 

1  43 

2  17 
242 
2  47 

2  45 

3  04 

4  -23 
3  33 
458 

528 
604 
6  56 
908 

6  57 

7  15 

7  30  , 

8  34  . 
8  49  I 
909  I 


h.  m. 

0  58b 

1  096 
1  166 
1  236 
1  276 


0  596 

1  116 
1  196 
1  276 
1  306 

1  336 
1  386 

1  526 

2  236 

2  556 

3  306 
2  566 
3006 

4  006 
4  256 


8  07a  I 
8  Ola 


7  49a 
7  44a 

7  42a 


7  39a 
9  24a 
7  46a 
7  45a| 
7  42a  I 


8  04a 

7  54a 

8  45a 

8  50a 

9  06a 

8  53a 

9  16a  I 
10  27a  I 

9  36a 
10  54a 

10  22a 

11  55a 
0  186 
2  156 
0  176 

0  316 

0  466 

1  446 

1  556 

2  126 


h.  m. 
8  08a 
8  13a 
8  25a 
8  37a 
8  46a 


808a 
8  25a 
8  40a 
8  49a 
8  52a 

8  56a 
8d9a 

9  10a 
9  44a 

10  24a 

11  00a 
10  19a 

10  24a 

11  25a 
-0  15a 


2  026. 
2036 


2  046 
2  026 
1  596 


1  21a 
3  11a 
1  24a 
1  23a 

1  18a 


Range  of  tide. 


Mean 

(Mn). 


2  02a 

127« 

2  Ola 

2  25a 

2  31a 

2  28^/ 

2  49r( 

4  10a 

3  16a 

4  40a 

5  08a 

5  46a 

6  36a 
8  45a 
6  38<i 

6  57a 

7  14a 

8  18a 
8  33a 
8  53a 


feeL 
6.0 
5.9 
5.7 
5.5 
6.3 


5.9 
5.7 
5.5 
5.3 
5.8 

5.3 
5.3 
6.4 
5.7 
4.1 

1.3 
5.7 
5.6 
5.1 

4.1 


4.2 
3.9 


3.4 
3.3 
3.1 


2.8 
1.1 
3.5 
4.0 
3.8 


2.5 
2.7 
2.5 
2.6 
2.7 

2.6 
2.9 
8.8 
2.6 
2.1 

1.9 
1.7 
1.9 
2.4 
2.0 

2.1 
2.3 
2.7 

2.8 
2.8 


Spring 

(8g). 


Tropic  diurnal 


Mean  sea  level 


inequality.     ■  ^*"™*^  ^*^^*^-  labove  plane  of- 


Neap 

(Np). 


^t5 
6.4 
6.2 
6.0 

5.8 


6.4 
6.2 
6.0 
5.5 
5.5 

5.6 
5.6 
5.7 
6.0 
4.8 

1.5 
6.0 
5.9 
5.4  I 
4.4 


5.1 

4.7 


4.1 
4.0 


3.4 
1.3  ' 
4.2 

4.8  I 
4.6 


3.0 
3.2 
3.0 
3.1 
3.2 

3.1  , 
.3.5  ! 
4.6  I 
3.1 
2.5  I 

2.3  I 
2.0 
2.3  ! 
2.9 
2.4 

2.5  ■ 
2.8  i 
3.2 
3.4 
8.4 


Great 
tropic 

(Gc). 


feet. 
5.4 
5.3 
5.1 
4.9 
4.7 


5.3 
5.2 
6.0 
4.9 
4.9 

4.9 
4.9 
5.0 
5.3 
3.7 

1.1 
5.3 
6.2 
4.7 
3.7 


3.3 

3.0  I 


2.7  I 
2.6  I 
2.4  ! 


2.2 
0.9 
2.8 
3.2 
3.0 


2.0 
2.1 
2.0 
2.1 
2.1 

2.1 
2.3 
3.0 
2.1 
1.7 

1.5 
1.3 
1.5 
1.9 

1.6  I 

1.7  I 

1.8  I 

2.1  I 

2.2  ' 
2.2  1 


HWQ. 


feet. 
6.6 
6.5 
6.5 
6.4 
6.4 


6.5 
6.8 
6.0 
6.8 
5.8 

6.8 
6.7 
5.5 
6.1 

4.4 

1.5 
6.0 
5.9 
5.4 
4.4 


4.6 
4.3 


8.7 
3.6 
3.4 


3.0 
1.3 
3.8 
4.3 
4.1  , 


2.7 
2.9 

2.7  ; 

2.8  ! 

2.9  1 

2.8 
8.1 
4.1 
2.8 
2.3  , 


I 

2.1 
1.9 
2.1 
2.6 

2.2  I 
I 

2.3  I 
2.5  I 
2.9  I 
3.0  I 
3.0  I 


feet, 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 

1.1 

1.0 

0.9 
1.2 
1.2 
1.2 
1.0 

0.6 
1.2 
1.2 
1.2 
1.0 


0.9 
0.9 


0.8 
0.8 
0.8 


0.7 
0.4 
0.8 
0.8 
0.8 


0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.8 
0.7 
0.6 

0.6 
0.5 
0.6 
0.7 
0.6 

0.6 
0.6 
0.7 
0.7 
0.7 


LWQ. 


feet. 
0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 


0.2 
0.2 


0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0,1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 


Tropic 
HW 

inter- 
iial. 


h.  m. 


13  59 

14  22 


Tropic  I  Predlc- 
range.  ,  tions. 


866 


Varia- 
,  tion  of 
^      ,    the  com- 
Tronic  I    pas.. 


feet. 
1.3 
1.8 
1.3 
1.2 
1.2 


1.8 
1.3 
1.2 
1.1 
1.2 

1.2 
1.2 
1.2 
1.2 
1.0 

0.6 
1.2 
1.2 
1.2 
1.0 


1.0 
0.9 


0.9 
0.9 
0.8 


0.7 
0.4 
0.8 
0.8 
0.8 


0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.8 
0.7  1 
0,6  , 

0.6  i 
0.5 
0.6  , 
0.7 
0.6 

0.6 
0.6 
0.7 
0.7 
0.7 


feet. 

/^. 

8.0 

3.0 

3.0 

2.9 

2.8 

2.9 

2.8 

2.9 

2.6 

2.9 

3.0 
2.8 
2.8 
2.6 
2.6 

2.6 
2.6 
2.7 
2.8  , 
2.0  I 

0.6  ! 
2.8  I 
2.8 
2.6 
2.0 


2.1  ' 
2.0  . 


1.7  I 

1.6 

1.6 


1.4 
0.6 
1.8 
2.0 
1.9 


1.2 
1.4 
1.3 
1.3 
1.4 

1.3 
1.4 
1.9 
1.8 
1.0 

1.0 
0.8 
1.0 
1.2 
1.0 

1.0  ■ 
1.2 
1.4  , 
1.4 

1.4  I 


2.9 
3.0 
2.9  I 
2.9 
2.8  , 

2.7 
2.6 
2.4  . 
2.8 
1.9 

0.5 
2.7 
2.7 
2.4 

1.9 


2.1 
2.0 


1.7 
1.6 
1.6 


1.4  , 
0.6  , 

1.8  ' 
2.0  ! 

1.9  ! 


1.8 
1.4 
1.3 
1.3 
1.4 

1.3 
1.5 
1.9 
1.3 
1.1 

1.0 
0.9 
1.0 
1.2 
1.0 

1.1 
1.2 
1.4 
1.4 
1.4 


West. 
o 

7.0 
7.0 
7.0 
7.0 
7.0 


7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.6 
7.0 

7.5 
7.5 
7.5 
7.5 
7.5 


6.0 
6.0 


6.0 
6.0 
5.5 


5.0 
5.5 
5.0 
4.5 
4.5 


4.5 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
3.5 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


I 


NORTH  AMERICA  (East 
Co  A8T )  — Conti  nued . 

VIRGINIA— continued. 

ChempeaJce  Boy— Continued. 

Petenburg,  Appomattox  River  . . . 

Shirley,  James  River 

Tilman^s  Wf,  Curies  Neck,  Jas.  R. 

Varlna,  James  River 

Dutch  Gap,  James  River 


6  .  Cox's  Wharf,  James  River 

7  '  Falling  Creek,  James  River . . 

8  1  Warwick  Bar,  James  River. . . , 

9  j  Richmond  Bar,  James  River. , 
10     Drewry  Island,  James  River ., 


11  I  Richmond.  James  River 

12  ,  Back  River 

13  I  Tue  Point,  York  River 

14  I  Quarter  Point.  York  River . 

15  I  Yorktown,  York  River 


Mumford  Island,  York  River. , 

Capahnslc,  York  River , 

Moody's  Wharf,  York  River. . 

West  Point,  York  River 

Cherrystone  Light 


I  Geographic  position. 


LaU- 
tude. 


Xarth. 

o     / 

87  14 
87  20 
37  24 
37  23 


37  23 
87  26 
37  27 
37  29 
87  SO 

87  81 
37  06 
37  13 
87  15 
37  14 

37  16 
37  23  I 
87  26 
87  82 
87  16 


Standard  port  for 
reference. 


Tidal  dliTerences. 


;  Ratio 


21  i  MobjackBay 37  22  | 

22  I  Mattawoman  Creek 37  24 

23  I  Cherry  Point,  Piankatank  River. . .  87  81 

24  I  Harrow's  Wharf,  Piankatank  River.   37  82 

25  ,  Stingray  Point  Light ■  87  84 

26  Lawson  Bay,  Rappahannock  River.   37  87 

27  I  Carter  Creek.  Rappahannock  R 87  89 

28  Orchard  Point,  Rappahannock  R  . .  i  87  89  ' 

29  Urbana.  Rappahannock  River I  37  88 

I  80  i  Tappahannock,  Rappahannock  R  .  87  66 

'  81     Saunder's  Whf., Rappahannock  R  .;  38  05  i 
I  82  *  Port  Royal,  Rappahannock  River..   38  10  I 

33  ,  Corbins  Neck,  Rappaliannock  R . . . !  38  14 
I  84     Fredericksbuiv,  Rappahannock  R.j  38  18  I 

35    Pungoteague  Creek ,  37  40 

I  36     DhidingCreek I  87  44  I 

,  37     Great  Wicomico  River  Light ,  87  48 

;  88  ■  Watts  Island  Light 37  47  l 

39  '  Hunting  Creek 87  48  I 


MARYLAND  AND  VIRGINIA. 

Potomac  River. 

40  Smith  Point  Light,  Va 

41  I  Point  Lookout  Light,  Md 

42  Co&n  River,  Va 

43  I  Kinsale,  Yeocomlco  River.  Va 

44  I  St.  Mary,  St.  Mary  River,  Md 

45  Piney  Point  Light,  Md 

46  '  Leonard  town.  Breton  Bay,  Md  — 

47  Blackistone  Island  Light,  Md 

48  I  Lancaster,  Wicomico  River,  Md  . . 

49  Colonial  Beach,  Va 

50  Lower  Cedar  Point,  Md 

51  Mathlas  Point.  Va 

52  Chapel  Point.  Port  Tobacco  R.,  Va 

53  Naniemoy  Creek,  Md 

54  Aqula  Creek,  Va 

55  Liverpool  Point,  Md 

56  I  Quantico  Creek,  Va 

.57  -  Deep  Point.  Md 

.58     Indian  Head,  Md 

59  Glymont,  Md 

60  Marshall  Hall,  Md 

61  Mount  Vernon,  Va 

62  Fort  Washington,  Md 

68  River  View,  Md 

64  Alexandria,  Va 


77  24 
77  16 
77  18 
77  20 
77  22 

77  21 
77  26 
77  25 
77  25 
77  25 

77  25 
76  17 
76  28 
76  27 
76  80 

76  31 
76  88 
76  42 
76  48 
76  02 

76  21 

75  68 

76  17 
76  24 
76  16 

76  28 
76  28 
76  27 
76  34 

76  62 

77  02 
77  11 
77  17 
77  27 

75  60 

76  19 
76  16 
76  M 
75  43 


h.m. 

6  10  I  Old  Point  Comfort 


87  54  1 

76  12 

38  02' 

76  19 

37  59 

76  28 

38  02  i 

76^ 

'M  11  1 

76  26 

88  08 
38  15 
38  12 
88  16 
88  15 

38  20 
38  24 
38  28 
38  25 
38  23  I 

38  28  I 
38  82  I 
88  34  I 
38  86 
88  37  I 

38  41 
38  42  I 
38  43 
38  4S  ' 

38  48 


1 


76  82 
76  41 
76  45 
76  50 
76  57 

76  68 

77  02 
77  02 
77  07 
77  19 

77  16 
77  17 
77  12 
77  10 
77  08. 

77  06 
77  05  i 
77  02 
77  02 
77  02  I 


609 
609 
609 
609 

609  I 
6  10 
6  10 
6  10 
6  10 

6  10 
506 
606 

5  06 
506 

6  06 

5  07 
607 
607 
604 

606 
604 
606 

6  06 
505 

606 
5  06 
606 
5  06 
5  07 

5  08 
609 
609 

6  10 
603 

606 
606 
604 
603 


606 
505 
5  06 
5  06 
5  06 

606 
607 
507 

5  07 

508 

508 

6  08 
5  08 
5  08 
509 

509 
5  09 
609 

5  09 
609 

60S 

6  08 

5  08 

6  08 
608 


Newport 67 

Newport 67 

Newport '  67 

Newport 67 

Newport '  67 

Newport i  67 

Newport I  67 

Newport ,  67 

Newport 67 


Newport 

Old  Point  Comfort! 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  C-omfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort . 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort, 
Old  Point  Comfort 
Old  Point  Comfort' 
Old  Point  Com  fort 

Old  Point  Comfort! 
Old  Point  ComfortI 
Old  Point  Comfort 
Old  Point  Comfort, 
Old  Point  Comfort! 
I 
Old  Point  Comfort, 
Old  Point  Comfort) 
Old  Point  Comfort! 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Washington . . . 
Wa.shIngton... 
Washington ... 
Washington . . . 
Washington  . . . 

Washington ... 
Washington . . . 
Washington... 
Waahlngtou... 
Washington... 

Washington . . . 
Wa.shington ... 
Washington ... 
Washington . . . 
Washington... 

Washington... 
Washington... 
Washington . . . 
Washington . . . 
Washington . . . 


+  8  41  I  +10  16 

+  9  06  I  +10  44 

+  9  11  +10  52 

+  9  16  +10  69 

+  9  28  '  +11  09 

+  9  88  +11  21 

-  0  30  I  -  0  02 

-  0  04  -  004 
+  0  19  ,  +  0  19 
+  0  27  +  0  26 


+  029  , 
+  046 

+  1  22  . 

+  1  81  1 

-  0  07  I 

-0  10 
+  0  40 
+  1  19 
+  1  80 
+  1  28 

+  1  41  I 
+  2  29  I 
•+  1  43  I 
+  2  24  I 
+  4  24 


+  6  44  ; 
+  7  30  ' 
+  8  57 
+10  01  I 
+  2  11  ; 

+  2  47  I 
+  2  44  I 
+  289  i 
+  8  05 


I 


+  028 

+  0  49 

+  1  28 

+  206 

+  027 

+  0  16 

+  1  53 

+  1  56 

+  228 

+  143 

+  2  26 
+  8  17 
+  240 
+  828 
+  6  31 

+  7  51 
+  887 
+10  04 
+11  09 
+  2  44 

+  3  26 

+  8  20 

+  8  18 

+  8  44 


+  8  51  I  +  4  13 

+  4  12  +  4  86 

+  4  32  !  +  466 

+  4  45  +  5  10 

+  6  02  I  +  6  81 


-686 

-  6  10  , 

-  6  20  I 

-  6  10 

-  5  56 

-  r>22 

-  4  47 

-  4  30 

-  4  24 

-  3  24 


-  6  48  I 

-  6  17 

-  680 

-  6  19 

-  6  01 

-  630  ' 

-  4  64  I 

-  4  &« 

-  480  I 

-  3  28 


-  3  13     -  8  17 

-  2  49     -  2  62 

-  2  26     -  2  28 


209 

-  2  03  I 

-  1  29  ' 

-  1  23 

-  1  05  I 

-  1  as 

-  036  ; 


2  10 

-  204  I 

-  1  29  I 

-  1  28  I 

-  1  05 

-  1  02 
-041 


+0.2 
+0.8 
+0.3 
+0.5 
+0.3 

+0.1 
-0.1 
-0.1 
-0.2 
-0.1 

+0.8 
+0.8 
+0.5 
+L0 
0.0 

-0.1 
-0.4 
-L2 
-1.8 
-L4 

-L3 
-1.2 
-1.2 
-1.2 
-0.9 

-1.0 
-0.4 
-0.2 
+0.8 
-0.6 

-1.4 

-1.4  I 

-0.6 

0.0 


-LI 
-L] 
-1.1 
-LO 
-0.8 

-L2 
-1.2 
-1.0 
-0.9 
-L2 

-1.0 
-1.2 
-LO 
-1.3 
-1.2 

-L2 
-LO 
-0.9 


0.0  . 
0.0  . 
0.0  I 
0.0 

0.0  I 

0.0 
0.0 
0.0  ; 
0.0 

0.0  I 

0.0  I 
0.0 
0.0  ' 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0  * 
0.0  I 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

0.0  ; 

0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0  i 

0.0 

0.0 


-0.8 
-0.6 

0.0 
0.0 

0.69 
0.76 

-0.5 

0.0 

0.79 

-0.4 

0.0 

0.88 

-0.2 

ao 

0.90 

-0.2 

0.0 

0.90 

0.0 

0.0  . 

0.97 

1 
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Interval. 

■ 

Range  of  tide. 

■  "~ 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

II 

Mean. 

Tropic. 

Mean. 
(Mn). 

?^.^ 

Neap 
(Np). 

Great 
tropic 
(Oc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 

Tropic 
range. 

Pfedic-  Tropic 
tiona.     LLW. 

2; 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

West. 

h  m 

h.m. 

h,  m. 

A.  TO. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet 

h.  TO. 

feet. 

feet. 

•^*^f. 

o 

1   I 

480 

12  0) 

iSlb 

11  44a 

2.6 

8.1 

2.1 

2.8 

0.7 

0.1 

0.7 

1.8 

1.3 

3.5 

2 

228 

9  23 

2  246 

909a 

8.1 

3.7 

2.5 

3.3 

0.7 

0.1 

0.7 

1.6 

1.6 

4.0 

3 

8  10 

10  17 

3  116 

10  01a 

8.2 

3.8 

2.5 

3.5 

0.8 

0.1 

0.8 

1.6 

1.6 

4.0 

i 

8  27 

10  86 

3286 

10  21a 

8.4 

4.1 

2.7 

3.7 

0.8 

0.1 

0.8 

1.7 

1.7 

4.0 

5 

385 

10  45 

3366 

10  81a 

8.5 

4.2 

2.8 

3.8 

0.8 

0.1 

0.8 

1.8 

1.8 

4.0 

6 

389 

10  51 

8  406 

10  37a 

3.7 

4.4 

2.9 

4.0 

0.8 

0.1 

0.8 

1.8 

1.9 

4.0 

7 

408 

11  18 

4  046 

11  05a 

3.8 

4.6 

3.0 

4.1 

0.8 

0.2  i 

0.8 

1.9 

1.9 

8.5 

8 

408 

11  26 

4  096 

11  18a 

S.8 

4.6 

3.0 

4.1 

0.7 

0.8   

0.8 

1.9 

1.9 

8.5 

9 

4  13 

11  38 

4  146 

11  20a 

4.0 

4.8 

8.2 

4.3 

0.6 

0.4   

0.8 

2.0 

2.0 

3.5 

10 

4  20 

11  43 

4  216 

11  80a 

8.8 

4.6 

3.0 

4.1 

0.5 

0.6   

0.8 

1.9 

1.9 

3.5 

11 

4  30 

11  56 

4  316 

11  41a 

3.6 

4.3 

2.8 

8.9 

0.4 

0.6  ' 

0.7 

1.8 

1.8 

3.6 

12 

8  14 

2  15 

8  15a 

1  57a 

2.4 

2.9 

1.9 

2.6 

0.7 

0.1    

0.7 

1.2 

1.2 

4.0 

13 

889 

2  12 

8  40a 

1  54a 

2.4 

2.9 

1.9 

2.6 

0.7 

0.1  ; 

0.7 

1.2 

1.2 

4.5 

14 

9  02 

285 

903a 

2  19a 

2.3 

2.8 

1.8 

2.6 

0.6 

0.1  ! 

0.6 

1.2 

1.2 

4.0 

15 

9  LO 

2  42 

9  11a 

2  24a 

2.4 

2.9 

1.9 

2.6 

0.7 

0.1 

0.7 

1.2 

1.2 

4.0 

16 

9  12 

2  44 

9  13a 

2  28a 

2.8 

8.4 

2.2 

8.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

17 

927 

804 

9  28a 

2  48a 

2.8 

8.4 

2.2 

8.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

18 

10  04 

3  43 

10  05^1 

3  29a 

3.0 

3.6 

2.4 

3.2 

0.7 

0.1 

0.7 

1.5 

1.5 

4.0 

19 

10  13 

4  21 

10  14a 

4  07a 

3.5 

4.2 

2.8 

3.8 

0.8 

0.1  1 j       0.8 

1.8 

1.8 

4.0 

20 

888 

2  45 

8  24a 

2  28a 

2.5 

3.0 

2.0 

2.7 

0.7 

0.1  1 '       0.7 

1.2 

1.8 

4.5 

21 

834 

2  38 

8  35a 

2  15^1 

2.4 

2.9 

1.9 

2.6 

0.7 

0.1 

0.7 

1.2 

1.2 

4.6 

22 

9  25 

4  11 

9  27a 

3  52a 

2.0 

2.4 

1.6 

2.2 

0.6 

0.1 

0.6 

1.0 

1.0 

4.5 

23 

10  08 

4  13 

10  05a 

3  49a 

1.3 

1.6 

1.0 

1.6 

0.5 

0.1 

0.5 

0.6 

0.7 

4.5 

24 

10  13 

4  39 

10  15a 

4  18a 

1.2 

1.4 

0.9 

1.4 

0.6 

0.1 

0.5 

0.6 

0.6 

4.5 

25 

10  07 

4  00 

10  11a 

3  43a 

1.1 

1.3 

0.9 

1.3 

0.3 

0.1 

ii  03 

0.3 

0.6 

0.6 

4.5 

26 

10  24 

4  42 

10  26a 

4  16a 

1.2 

1.4 

0.9 

1.4 

0.5 

0.1 

0.5 

O.G 

0.6 

4.5 

27 

11  12 

533 

11  14a 

509a 

1.8 

1.6 

1.0 

1.5 

0.5 

0.1 

0.5 

0.6 

0.7 

4.5 

28 

10  26 

456 

10  28a 

4  82a 

1.8 

1.6 

1.0 

1.5 

0.5 

0.1 

0.5 

0.6 

0.7 

4.5 

29 

11  07 

5  44 

11  09a 

520a 

1.8 

1.6 

1.0 

1.5 

0.6 

0.1 

0.5 

0.6 

0.7 

4.5 

30 

0  41 

7  46 

0436 

7  27a 

1.6 

1.9 

1.3 

1.8 

0.5 

0.1 

0.5 

0.8 

0.8 

4.5 

31 

300 

10  05 

3  0*46 
3  466 

9  45a 

1.5 

1.8 

1.2 

1.7 

0.5 

0.1 

0.5 

0.8 

0.8 

4.0 

32 

3  45 

10  50 

10  32a 

2.1 

2.5 

1.7 

2.3 

0.6 

0.1 

0.6 

1.0 

1.1 

4.0 

3S 

5  12 

12  17 

5  136 

12  01a 

2.3 

2.8 

1.8 

2.5 

0.6 

0.1 

0,6 

1.2 

1.2 

4.0 

34 

6  15 

056 

6  176 

0  406 

2.8 

3.4 

2.2 

3.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

35 

10  57 

608 

10  59a 

4  48<i 

1.9 

2.3 

1.5 

2.1 

0.6 

0.1 

0.6 

1.0 

1.0 

5.0 

36 

11  31 

5  43 

11  33a 

5  21a 

1.1 

1.3 

0.9 

1.3 

0.4 

0.1 

0.4 

0.6 

0.6 

4.5 

87 

11  28 

537 

11  81a 

5  57a 

1.1 

1.3 

0.9 

1.2 

0.3 

0.1 

12  00 

0.3 

0.5 

0.5 

4.5 

38 

11  24 

&86 

11  26a 

5  16a 

1.9 

2.3 

1.5 

2.1 

0.6 

0.1 

0.6 

1.0 

1.0 

5.0 

39 

11  51 

603 

11  52a 

5  46ct 

2.5 

3.0 

2.0 

2.7 

0.7 

0.1 

0.7 

1.2 

1.8 

5.0 

40 

0  10 

630 

0  126 

6086 

1.4 

1.7 

1.1 

1.6 

0.5 

0.1 

0.5 

0.7 

0.7 

6.0 

41 

0  31 

6  52 

0  336 

6  306 

1.4 

1.7 

1.1 

1.6 

0.5 

0.1 

0.5 

0.7 

0.7 

5.0 

42 

050 

7  12 

0  526 

6  506 

1.4 

1.7 

1.1 

1.6 

0.5 

0.1 

0.5 

0.7 

0.7 

4.5 

43 

1  08 

7  26 

1  056 

7066 

1.5 

1.8 

1.2 

1.7 

0.5 

0.1 

0.5 

0.8 

0.8 

4.5 

44 

1  20 

7  47 

1  226 

7  296 

1.7 

2.0 

1.3 

1.9 

0.5 

0.1 

0.5 

0.8 

0.9 

4.5 

!  45 

1  15 

740 

1  126 

7  556 

1.6 

1.9 

1.3 

1.8 

0.4 

0.1 

0.4 

0.8 

0.8 

4.5 

46 

1  40 

8  10 

1  376 

8  246 

1.7 

2.0 

1.4 

1.9 

0.4 

0.: 

0.4 

0.8 

0.9 

4.5 

47 

1  80 

7  67 

1  2«6 

8  106 

1.8 

2.1 

1.5 

2.0 

0.4 

0.1 

0.4 

0.9 

0.9 

4.5 

48 
49 

1  40 
1  53 

808 
8  25 

1  386 
1  516 

8  21b 
8  37b 

1.9 
1.7 

2.2 
1.9 

1.6 
1.4 

2.1 
2.0 

0.4 
0.5 

0.1 
0.2 

0.4 
0.4 

1.0 

0.8 

1.0 
0.9 

4.6 
4.5 

50 

2  27 

8  56 

2  256 

9  096 

1.8 

2.1 

1.5 

2.0 

0.4 

0.1 

C.4 

0.9 

0.9 

4.5 

51 

802 

9  32 

2  596 

9  476 

1.6 

1.9 

1.3 

1.8 

0.4 

0.1 

0.4 

0.8 

0.8 

4.5 

52 

3  19 

9  50 

3  176 

10  036 

1.8 

2.1 

1.5 

2.0 

0.4 

0.1 

0.4 

0.9 

0.9 

4.5 

,53 

3  25 

956 

3  226 

10  126 

1.5 

1.7 

1.2 

1.7 

0.4 

0.1 

0.4 

0.8 

0.8 

4.5 

54 

4  24 

10  57 

4  216 

11  126 

1.6 

1.9 

1.3 

1.8 

0.4 

0.1 

0.4 

0.8 

0.8 

4.5 

55 

4  35 

11  06 

4  326 

11  226 

1.7 

2.0 

1.4 

1.9 

0.4 

0.1  ■ 

0.4 

0.8 

0.9 

4.5 

56 

459 

11  33 

4  576 

11  466 

1.8 

.  2.1 

1.5 

2.0 

0.4 

0.1    0.4 

0.9 

0.9 

4.5. 

57 

622 

11  57 

5206 

12  106 

1.9 

2.2 

1.6 

2.1 

0.4 

0.1    1        0.4 

1.0 

1,0 

4.5  1 

58 

5  89 

12  15 

5  376 

12  276 

2.0 

2.3 

1.7 

2.2 

0.4 

0.1    0.4 

1.0 

1.0 

4.5 

159 

5  45 

12  21 

5  426 

12  356 

2.2 

2.6 

1.8 

2.4 

0.5 

0.1    0.5 

1.1 

1.1 

4.5 

60 

6  20 

032 

6  186 

0  46a 

2.3 

2.7 

1.9 

2.5 

0.5 

0.1  ' 0.5 

1.2 

1.2 

4.5 

61 

6  26 

038 

6  246 

0  51a 

2.4 

2.8 

2.0 

2.6 

0.5 

0.1    0.5 

1.2 

1.2 

4.5 

62 

6  44 

066 

6  426 

1  07a 

2.6 

3.0 

2.2 

2.8 

0.5 

0.1    0.5 

1.3 

1.3 

4.5 

63 

6  46 

059 

6  446 

1  10a 

2.6 

3.0 

2.2 

2.8 

0.5 

0.1    0.5 

1.3 

1.3 

4.5 

64 

7  13 

1  20 

7  116 

1  81a 

2.8 

8.2 

2.3 

8.0 

0.5 

0.1    0.5 

1.4 

1.4 

4.5 

1 
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TABLE  3.— TIDAL  DIFFERE^'CES 


Geographic  position,  i       ^'*°??;?^P?"  ^^^ 


Tidal  differences. 


Station. 


NORTH  AMERICA  (Ea8T 
Coast)  —Continued. 

DISTRICT  OF  COLUMBIA  AND  VIR- 
GINIA. 

Potomac  /JivCT-— Continued.         I 

GiesboTo  Point,  D.  C | 

Wai^hington  Navy- Yard,  D.  C 

Washington,  Arsenal  Whf.,  D.  C. . .  .1 
Washington,  Seventh  street,  D.  C . 

Long  Bridge,  south  end,  Va | 

Washington.  Aqueduct  Br.,  D.  C...i 
Manlcins  Fishery,  Va .' 

MARYLAND— continued.  |  I 

I 
Chesapeake  Bay — Continued. 

Shelltown,  Pocomoke  River 37  69 

Rehoboth,  Pocomolce  River '  38  03 

Newtown.  Pocomoke  River |  38  a*) 

Mattapony,  Pocomoke  River i  38  07 

Snow^  Hill,  Pocomoke  River 38  09 


yorth.  I 

O   ' 

38  51 
38  52 
38  o2 
38  52 
38  53 
38  b\ 
38  55 


Janes  Island  Light 

Crisfleld 

Solomons  Lump  Light 

Holland  Island  Bar  Light 

Great  Shoals  Light,  Monie  Bay 


Vienna,  Nanticoke  River 

Clay  Island  Light 

Hooper  Strait  Light 

Drum  Point,  Patuxent  River  . 
Benedict,  Patuxent  River 


Nottingham,  Patuxent  River  . 

Cove  Point  Light 

James  Point 

Sharps  Island  Light . 


37  68 

37  59 

38  03 
J«  04 
38  13 


38  14 
88  14 
38  19 
38  30 

38  43 
88  23 
38  32 

38  as 


Cambridge,  Choptank  River 38  34 

Dover  Ferry,  Choptank  River , 

Oxford,  Tred  Avon  Creek \... 

Eastern  Point,  Tred  Avon  Creek. . , 
Fairhaven,  Herring  Bay 


38  45 

38  41 

38  46 

i  38  45 

Poplar  Island :»  46 


Bloody  Point  Bar  Light 

St.  Michaels 

Dutchman  Point,  West  River  . 

Thomas  Point  Shoal  Light 

Mayo  Point,  South  River 


38  50 
38  47 
:«  52 
:»  54 
38  56 


Bay  Ridge 38  56 

Annapolis,  Severn  River 1  38  58 

Sandy  Point  Light |  39  01 

Persimmon  Point, Magothy  River..:  39  03 
Love  Point  Light,  Chester  River ...   39  03 


Queenstown,  Chester  River 

Hoi  ton  Point,  Chester  River. . . , 
Melton  Point,  Chester  River. . . 

Chestertown,  Chester  River 

Bodkin  Point,  Patapsco  River. 


Seven-Foot  Knoll  Light 

North  Point,  Patapsco  River 

Fort  Carroll  Light,  Patapsco  River. 

Fort  McHenry,  Patapsco  River 

Baltimore,  Fells  Point 


Tolchester  Beach , 

Turkey  Point,  Middle  River. 

Pooles  Island  Light , 

Howell  Point 

Betterton,  Sassafras  River 


Frederick,  Sassafras  River 

Elk  RlverEn  trance.  Rey  holds  Wharf 
Back  Creek  Entrance.  Elk  River... 

Elkton .  Elk  River 

Havre  de  Grace,  Susquehanna  River 
Port  Deposit,  Susquehanna  River.. 


38  59 

39  OS 

39  as 

39  12 

39  as 

39  09 
39  12 
39  13 
39  16 
39  17 

39  13 
39  18 
39  17 
39  22 
39  22 

39  22 
39  26 
39  31 
39  36 
39  32 
39  36 


77  01 

76  59 

77  01 
77  01 
77  02 
77  04 
77  06 


h.  hi. 
5  08 
5  OK 
5  08 
5  08 
5  08 
5  08 
5  08 


75  39 
75  40 
75  34 
75  29 
75  25 

75  55 

75  51 

76  01 
76  06 
75  53 

75  49  ' 

75  58  ■ 

76  04 
76  26 
76  40  , 

76  42 
76  23 
76  21 
76  22 
76  04 

76  00 
76  10 
76  06 

76  ;w 

76  23 

76  24 
76  13 
76  30 
76  26 
76  30 

76  27 
76  29  I 
76  23 
76  26 
76  17 

76  10 
76  09 
76  a5 
76  04 
76  26 

76  25 
76  26 
76  31 
76  36 
76  35 

76  14 
76  23 
76  16 
76  07 
76  04 

75  53 
75  :i9 
lb  62 

75  50 

76  Ofy 
76  06 


Wa<ihington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 


5  03  Old  Point  Comfort 
5  03  I  Old  Point  Comfort 
5  02  Old  Point  Comfort 
5  02  Old  Point  Comfort 
5  02     Old  Point  Comfort 


5  04 
5  03 
604 
5  (M 
5  04 

5  03 
5  04 
5  04 
5  06 
5  07 

5  07 
5  06 
5  06 
5  06 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Baltimore..  .. 

Baltimore 

Baltimore 


I 


504 

504 
506 
604 
506 
606 

606 
605 
5  06 
506 
606 

506 

Baltimore . . 
Baltimore . . 
Baltimore . . 
Baltimore  . 
Baltimore . . 

Baltimore . . 
Baltimore  . . 
Baltimore . . 
Baltimore .. 
Baltimore . . 

Baltimore . , 
Baltimore . , 
Baltimore.. 
Baltimore . , 
Baltimore  . . 

Baltimore . , 
Baltimore . . 
Baltimore .. 
Baltimore  . . 
Baltimore.. 

Baltimore  . . 
Baltimore  . . 
Baltimore . . 
Baltimore .. 
Baltimore . . 

Baltimore  . . 
Baltimore  . 
Baltimore*.. 
Baltimore . 
Baltimore .. 

Baltimore . , 
Baltimore . , 
Baltimore  . 
Baltimore . 
Baltimore . , 

5  04  I  Baltimore  . 

6  04  Baltimore. 
Baltimore  . 
Baltimore  . . 
Baltimore . 
Baltimore  . 


6  06 
5  06 
5  06 
5  06 

5a5 
5  06 
5  04 
5  04 
5  06 

5  06 

6  06 
6  06 
5  06 
5  06 

605  I 
5  06 
5  a5  I 

5  04  ' 

6  04 


5  03 

6  0b 
6  04 
6  04 


91  , 
91  ! 
91 
91 
91 

91  ! 
91  , 
91 
91 
91  , 

91 
91 
99 
99 


99  I 


99 
99  . 
99 


99 

99  I 


99  I 
99  I 


99 ; 


h.  m.  1 
-0  19  I 
-0  07 
-0  13  i 
0  00  I 
-0  09  ' 
+0  05  I 
+0  16 


99 


99  I 


+3  49 
+4  46 
+6  57 
+6  08 

+7  13  ! 

+3  59 

+  4  01  ' 
+4  3»3  1 
-4  04  I 
+4  45 

+6  0.  ! 
+4  33  ' 
-6  14 
-5  17 
-4  13 


-8  03 
-4  54 
-4  10 
-3  5«i 
-3  13  I 

-  2  11  I 
-2  40  ' 
-1  56 
-3  19 
-3  14 

-3  04 
-2  35 
-2  51 
-2  25 
-2  ;>i  , 

-2  24 
-1  5.') 
-1  34 
-1  2K 
-0  45 

-0  15  ' 

+oa5 

+0  19 
+0  41 
-0  47 

-0  40  i 
-0  24 
-0  06 
-0  02 
0  00  I 
] 

+0  15  i 
+0  20  I 
+0  46  I 
+  1  11 
+1  24  ' 

+1  54  I 
+  1  50 
+2  18  ' 
+2  53  I 
+3  01  I 
+3  24 


h.  m. 
-0  17 
-0  05 
-0  11 
000 
-0  08 
+0  07 
+0  19 


I 


I 


+4  41 
+6  19 
+6  13 
+6  41 
+8  00 

+4  29 
+4  31 
+5  10 
+4  30 
-5  26 

+6  51 
+5  13 
-5  17 
-6  30 
-4  07 

-2  47 
-4  63 
-4  09 
-4  08 

-2  67 

-2  15 
-2  24 
-1  35 

3( 
-3  38 

-3  23 

-2  14 

-3  08 

,  -2  40 

-2  13 

-2  ; 

2  20 
-1  37 
-0  58 
-1  10 

-0  25 
-0  09 
+0  Oo 
+0  19 
-0  18 

-0  88 
-0  15 
-0  06 
-0  02 
000 

+0  01 
+0  06 
+0  23 
+  1  00 
+1  30 

+2  '20 
+1  36 
+2  89 
+3  39 
+3  02 
+2  20 


feet. 
0.0 

+a-j 

0.0 
0.0 
0.0 


feH. 
0.0 
0.0 
0.0 
0.0 
0.0 


+0.2 
+0.3 

0.0 
0.0 

1.03 
1.07 

+0.1 

0.0 

l.M 

-0.4 

0.0 

0.84 

-0.7 

0.0 

0.72 

-0.4 

0.0 

0.84 

0.0 

0.0 

1.00 

-1.0 

0.0 

0.60 

-0.6 

0.0 

0.76 

-0.8 

0.0 

0.^ 

-1.0 

0.0 

0.60 

-1.0 

0.0 

0.60 

-0.7 

0.0 

0.72 

-1.0 

0.0 

0.60 

+0.6 

0.0 

1.39 

0.0 

0.0 

1.00 

+0.8 

0.0 

1.28 

+0.3 

0.0 

l."23 

+0.2 

0.0 

1.15 

+0.2 

0.0 

1.15 

+0.1 

0.0 

1.07 

+0.5 

0.0 

1.39 

+0.7 

0.0 

1.56 

+0.6 

0.0 

1.39 

+0.6 

0.0 

1.48 

+0.3 

0.0 

1.23 

0.0 

0.0 

0.99 

-0.1 

0.0 

0.90 

+0.1 

0.0 

1.07 

-0.2 

0.0 

0.82 

-0.4 

0.0 

0.66 

-0.5 

0.0 

0.58 

-0.3 

0.0 

0.74 

-0.3 

0.0 

0.74 

0.0 

0.0 

0.99 

-0.2 

0.0 

0.82 

ao 

0.0 

0.92 

+0.4 

0.0 

LSI 

+0.5 

0.0 

1.39 

+0.6 

0.0 

1.48 

+0.8 

0.0 

1.64 

-0.2 

0.0 

0.82 

-0.2 

0.0 

0.82 

-0.2 

0.0 

0.82 

-0.1 

0.0 

0.90 

+0.1 

0.0 

LOO 

0.0 

0.0 

LOO 

0.0 

0.0 

LOO 

0.0 

0.0 

LOO 

0.0 

0.0 

LOO 

+0.2 

0.0 

1.15 

+0.8 

0.0 

1.64 

+1.2 

0.0 

1.91  \ 

+0.9 

0.0 

1.72 

+0.9 

0.0 

L7i 

+0.3 

0.0 

1.23 

+0.8 

0.0 

1.64 

+0.9 

0.0 
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Interval. 


Range  of  tide. 


Mean. 


Tropic. 


HWI.  I  LWI. 


8 
9 
10 
11 
12 

13 
M 
15 
:  16 
17 

'  18 
19 

;  20 

21 
22 

i23 
24 
25 
26 
27 

28 
29 
30 
31 
32 


34 

a5 


37 


39 
40  < 
41 
42 


:  46  I 

46  i 
47 


49 
50  ' 
51 
'  52 

I 
53 

;  w  I 

■56 
56 
57 

58 
,  59 
I  60  , 

161  . 
I  62  , 


h.  m. 

7  ao 

7  42 
736 
7  49 
7  40 

7  54 

8  05 


0  10 

1  07 

2  19 

2  30 

3  85 

020 
0  22 
056 

0  24 

1  06 

2  80 
068 
1  22 

1  17 

2  20 

3  30 

1  40 

2  25 

2  39 
323 

4  25 

3  56 

4  40 
3  15 

3  20 

330 

4  00 

3  43 
409 

4  00 

4  10  i 

4  39 
6  00 
506 
6  50 

6  20 
6  40 

6  55 

7  17 

5  47 

5  64 

6  10 
6  28 
6«2 
6  34 

6  50 

6  64  I 

7  21 

7  47 

8  00  ' 

880  i 
8  26  I 
866  I 
930 
987  I 
10  00  I 


HHWI.      LLWI. 


h.  m. 
1  44 
1  56 

1  60 

2  01 

1  53 

2  08 
2  20 


7  00 

7  88 

8  33 
901 

10  20 

6  48 

6  50 

7  28  ' 

6  48  I 

7  44 

9  10 
7  81 
7  68 

7  43 
9  06 

10  26 

8  20 
906 

9  06 

10  18 

11  00 

10  60 

11  40 

10  10 
940 

960 

11  00 
10  06 

10  33 

11  00 

10  36 

10  63 

11  36 

12  15 
12  04 

0  24 
0  40 

0  56 

1  09 
0  30 


I 


I 


0  10 
0  33 
0  42 
0  40  ; 
0  48  I 
I 
0  50 

0  54  , 

1  12  . 

1  50 

2  20 

3  10  . 

2  26 
830 
480 
8  62 

3  10 


h.  m. 
T28b 
7  406 
7  346 
7  476 
7  886 
7  626 
8036 


0  116 

1  086 

2  216 

2  316 

3  366 

0306 
0336 

0  326 
0296 

1  076 

2  826 
0666 
1  086 

1  346 

2  326 

3  426 

1  586 

2  486 
8  016 
8  366 

4  376 
4  086 
4  526 
8  276 

3  366 

8  476 

4  146 
3686 
4  396 
4  216 

4  266 

4  556 
6  166 

5  216 

6  076 

6  326 

6  536 

7  07/» 
7  28/j 
6  026 

6  476  , 

6  25/j 
6  456  , 
6  476  I 

6  486 

7  056 
7  096  . 

7  346 

8  006 
8  116 

8  416 

8  366  i 

9  066 
9  426 
9  486 

10  U6 


h.  m. 
154a 
2  07a 
200a 
2  12a 
2  03a 
2  19a 
2  30a 


Mean 

(Mn). 


644a 

7  21a 

8  14a 

9  44a 
10  08a 

6  30a 
632a 
6  31a 

6  83a 

7  25a 

8  51a 
7  12a 
7  09a 

7  80a 

8  47a 

10  07a 
8  01a 
8  46a 

8  49a 

9  59a 

10  43a 

10  31a 

11  22a 
9  52a 
9  17a 

9  25a 
9  39a 
9  43a 
9  4Ka 
10  -290 

10  11a 

10  29a 

11  42a 
11  53a 
11  20a 

0  076 
0  216 
0  376 
0  536 
0  Os/j 

-0  201) 
0  116  I 
0  226  I 
0236  I 
0  246 

0  396 
0336 

0  316  . 

1  316 

1  046 

2  546  I 

1  556  I 

3  l.V>  I 

4  226  I 
3  366  I 

2  556  I 


feet. 
2.9 
3.0 
2.9 
2.9 
2.9 
3.0 
8.1 


2.6 
2.1 
1.8 
2.1 
2.5 

1.5 
1.9 
1.7 
1.6 
1.5 

1.8 
1.5 
1.7 
1.2 
1.6 

1.5 
1.4 
1.4 
1.8 
1.7 

1.9 
1.7 
1.8 
1.5 
1.2 

1.1 
1.3 

1.0 
0.8 
0.7 

0.9 
0.9 
1.2 
1.0 
1.1 

1.6 
1.7 
1.8 
2.0 
1.0 

1.0 
1.0 
1.1 
1.2 
1.2 

1.2 
1.2 
1.2 
1.4 
2.0 

2.4 
2.1 
2.1 
1.5 
2.0 
2.1 


SprinK'  Neap 

^Sg).   ;(Np). 


fed. 
8.4 
3.5 
3.4 
3.3 
3.4 
3.5 
3.6 


3.1 
2.6 
2.2 
2.5 
3.0 

1.8 
2.3 
1.8 
1.7 
1.8 

2.2 
1.8 
2.0 
1.4 
1.7 

1.7 
1.6 
1.6 
1.4 
2.0 

2.2 
2.0 
2.1 
1.7 
1.4 

1.8 
1.5 
1.2 
0.9 
0.8 

1.0  I 

1.0 

1.4 

1.2 

1.2 

1.8 
2.0 
2.1 
2.3 
1.1 

1.1 
1.1 
1.3 
1.5 
1.4 

1.4 
1.4 
1.4 
1.6 
2.3 

2.7 
2.5 
2.4 
1.7 
2.3 
2.4 


Tropic  diurnal    nfnm«i  w«v»  '  Mean  sea  level 
inequality-.     !  Diurnal  wave,  above  plane of- 


Great  ' 
tropic 

(Go). 


/'ft. 
2.4 
2.5 
2.4 
2.4 
2.4 
2.5 
2.6 


2.1 
1.7 
1.4 

1.7  i 
2.0 

1.2  ; 
1.5  ' 
1.2  I 
1.3 
1.2 

1.4 
1.2 
1.4 
1.0 
1.3 

1.3 
1.2 
1.2 
1.1 
1.4 

1.6 
1.4 
1.5 
1.3 
1.0 

0.9 
1.1 
0.8 
0.7 
0.6 

0.8 
0.8 
1.0 
0.8 
0.9 

1.3 
1.4 
1.5 
1.7 

0.8 

0.8 
0.8 
0.9 
1.1 
1.0 

1.0 
1.0 
1.0 
1.2 
1.7 

2.0 
1.8 
1.8 
1.3 
1.7 
1.8 


ffft. 
8.1 
3,2 
3.1 
8.1 
3.1 
8.2 
3.3 


HWQ.     LWQ. 


Mt. 
0.5 
0.5 
0.5 
0.6 
0.5 
0.5 
0.5 


Tropic 

inter- 
val. 


2.8 
2.3 
2.0 
2.8 

2.7 

1.9  , 
2.7  ! 

1.7 ; 

1.7  1 

2.0 
1.7 
1.9 

1.4 
1.6 

1.6  I 

1.5  I 

1.6  I 
1.6  I 
1.9 

2.1  ' 

1.9 

2.0 

1.6 

1.3 

1.2 
1.4 
1.1 
1.2 
0.8 

1.0 
1.0 
1.3 
1.1 
1.6 

1.7 
1.9 
2.0 
2.2 
1.1 

1.4 
1.1 
1.2 
1.4 
1.5 

1.4 
1.4 
1.8 
1.5 
2.2 

2.6 
2.8 
2.3 
1.6 
2.2 
2.3 


0.7 
0.6 
0.6 
0.6 
0.7 

0.6 
0.8 
0.5 
0.4 
0.6 

0.6 
0.6 
0.5 
0.2 
0.4 

0.4  I 
0.4 
0.4  i 
0.3 
0.5 

I 
0.5 
0.5 
0.6 
0.4 
0.4 

0.4 
0.4 
0.4 
0.5 
0.3 

0.3 
0.3 
0.4 
0.4 
0.8  ! 

0.4: 

0.5 
0.5 
0.5 
0.4 

0.7 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.9 
0.4 
0.5 

0.5 
1.1 
0.5 
0.4 
0.5 
0.5 


Tropic  I  Predic- 
range.  |  tions. 


I 


AW.    !    h.in. 

0.1 : 

0. 1     19  21 
0.1  

0.2       19  16 

0.1    

0.1    

0.1  ' 

I- 

i 


0.1 
0.1 
0.1 
0.1 
0.1 

0.4 
0.5 
0.1 
0.1 
0.1 

0.1 
0.1 
0.3 
0.3 
0.8 

0.3 
0.8 
0.8 
0.4 
0.8 

0.3 1. 
0.3  . 
0.8 1. 

0.3  L 

0.3    :. 

0.3 
0.3 
0.2 
0.4 
0.2 

0.2 
0.2 
0.3 
0.2 
0.3 

0.3 
0.3 
0.3 
0.3 
0.2 

0.8 
0.2 
0.3 
0.3 
0.8 

0.3 
0.8 
0.3 
0.3 
0.3 

0.4 
0.3 
0.3 
0.3 
0.3 
0.3  I 


14  10  I 


17  14  I 


18  35  I 


19  21  I 


19  40  I 


20  23 


21  12 


20  66 


'22  01 


fed. 
0.5 
0.5 
0.5 
0.6 
0.5 
0.5 
0.5 


0.7 
0.6 
0.6 
0.6  I 
0.7 

0.7 
0.9 
0.5 
0.4 
0.5 

0.6 
0.5 
0.6 
0.4 
0.5 

0.5 
0.5  I 
0.5 
0.6  ■ 
0.6 

0.6 
0.6 
0.6 
0.5 
0.5 

0.6 
0.5 
0.4 
0.6 
0.4 

0.4 
0.4 
0.5 
0.4 
0.9 

0.5 
0.6 
0.6 
0.6 
0.4 

0.7 
0.4 
0.5 
0.5 
0.5 

0.5 
0.5 
0.9 
0.5 
0.6 

0.7 
1.1 

0.6 
0.5 
0.6 
0.6 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


fed. 
1.4 
1.5 
1.4 
1.4 
1.4 
1.5 
1.6 


feet. 
1.5 
1.6 
1.5 
1.5 
1.6 
1.5 
1.6 


1.8 
1.0 
0.9 
1.0 
1.2 

0.8 
1.0 
0.8 
0.8 
0.8 

I 
0.9 
0.8  , 
0.8 
0.6 
0.8 

0.8  . 
0.7  I 
0.7 
0.6 
0.8 

1.0 
0.8 
0.9  I 
0.8  . 

o.«: 

0.6  ' 
0.6  i 
0.5  ! 
0.4 
0.4  ' 

0.4  I 
0.4  I 
0.6 
0.5 
0.5 

0.8 
0.8 
0.9 
1.0  . 
0.5 

0.5 
0.5  ! 
0.6  I 
0.6  ' 
0.6  , 

0.6 
0.6  I 
0.6  I 
0.7  ' 
1.0 

1.2 
1.1 
1.0 
0.8 
1.0  I 
1.0  I 


1.8 
1.1 
0.9 
1.1 
1.8 

0.9 
1.3 
0.8 
0.8 
0.8 

0.9 
0.8 
0.9 
0.7 
0.8 

0.8 
0.7 
0.7 
0.8 
0.9 

1.0 
0.9 
0.9 
0.8 
0.6 

0.6 
0.7 
0.5 
0.6 
0.4 

0.5 
0.5 
0.6 
0.5 
0.7 

0.8 
0.9 
0.9 
1.0 
0.5 

0.6 
0.5 
0.6 
0.7 
0.7 

0.6 
0.6 
0.8 
0.7 
1.0 

1.3 
1.2 
1.1 
0.8 
1.0 
1.1 


We9t.    1 

o    ' 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5, 

4.5  I 


6.0 
6.0 
5.0 
6.5 
5.5 

6.0  I 
5.0 
6.0 
6.0  I 
5.0 

5.5 
5.0 
5.0 
4.6 
5.0 

5.0 
5.0 
5.0 
6.0 
6.0 

I 
6.5  ' 
5.0 
5.5 
6.0 
6.0 

5.5 
5.0 
5.0 
6.0 
6.0 

I 
6.0 
5.0 
5.5 
6.0 
5.0 

5.5 
6.5 
5.5 
6.5 

5.0 

I 

5.0 
5.0 
5.0 
6.0 
5.6 

6.6 
5.5 
5.6 
6.5 
6.5 

5.6 
6.0 
6.0 
6.0 
6.0 
6.0 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

Station. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

1 

Ratio  1 

of     1 

ranges. 

1 

Laii- 
tude. 

Longitude. 
Arc.     Time. 

Name. 

Page. 

Time. 

Heij 

JTht. 
LW. 

HW. 

LW. 

HW. 

I 

NORTH  AMERICA  (East 
Coast)— Continued. 

VIRGINIA— continued. 

Outer  Coast. 

Virginia  Beach 

North. 
o  / 
86  50 
86  86 

36  23 
36  48 

35  41 

36  12 
35  04 

34  86 
34  43 
34  22 
34  11 
34  02 

38  62 
83  54 
88  55 
38  58 
34  00 

34  03 
34  07 
34  11 
34  12 
34  14 

34  21 
34  35 
34  52 
34  27 
34  30 

38  51 
33  20 
33  16 
38  22 
33  01 

32  57 
32  44 
32  45 
32  45 
32  45 

32  46 
32  46 
32  40 
32  34 
32  39 

32  29 
32  34 
32  31 
32  23 
32  08 

32  14 
£.2  17 
32  21 
32  22 
32  26 
32  24 
32  07 

32  02 
32  02 
32  05 
32  05 
31  55 

We 

o      / 

76  68 
75  58 

75  50 

76  82 
75  26 

75  44 

76  01 

76  81 

76  39 

77  38 
77  49 

77  63 

78  00 
78  01 
78  01 
77  66 
77  57 

77  66 
77  66 
77  68 
77  67 
77  57 

77  56 

77  46 

78  02 
78  11 
78  28 

78  34 

79  10 
79.14 
79  17 
79  21 

79  33 
79  48 
79  62 
79  52 
79  64 

79  55 

79  66 

80  00 
80  11 
8016 

80  20 
80  23 
80  40 
80  25 
80  35 

80  40 
80  39 
SO  40 
80  41 
80  40 
80  48 
80  49 

80  51 

80  53 

81  02 
8105 

80  58 

h.m. 
604 
604 

5  03 
502 
5  02 
606 
5  04 

5  06 

6  07 
6  11 
6  11 
5  12 

5  12 

6  12 
6  12 
5  12 

5  12 

6  12 
6  12 

5  12 

6  12 

5  12 

6  12 
5  11 

5  12 

6  13 
6  14 

6  14 
5  17 
5  17 
5  17 
5  17 

5  18 

5  19 

6  19 
5  19 
5  20 

620 

5  20 

6  20 
6  21 
5  21 

5  21 
522 
5  23 

5  22 

6  22 

5  23 
5  28 
523 
523 
523 
523 
5  23 

523 
5  24 
5  24 
5  24 
5  24 

Old  PointComfort 
Old  PointComfort 

Old  Point  Comfort 
Old  PointComfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Savannah  Entr. . . 
Savannah  Entr... 
Savannah  Entr... 
Savannah  Entr. . . 
Savannah  Entr... 

Savannah  Entr... 
Savannah  Entr... 
Savannah  Entr... 
Savannah  Entr... 
Savannah  Entr. . . 
Savannah  Entr... 
Savannah  Entr. . . 

Savannah  Entr. . . 
Savannah  Entr... 
Savannah  Entr... 
Savannah  Entr... 
Savannah  Entr... 

91 
91 

91 
91 
91 
91 
91 

107 
107 
107 
107 
107 

107 
107 
107 
107 
107 

107 
103 
103 
103 
103 

103 
103 
103 
108 
103 

107 
107 
107 
107 
107 

107 
107 
107 
107 
107 

107 
107 
107 
107 
107 

111 
111 
Hi 
111 
111 

111 
111 
111 
111 
111 
111 
111 

111 
111 
111 
111 
111 

Timem 
7BP 

h.m. 
-0  55 
-1  01 

-109 
-181 
-1  24 
-142 
-1  46 

-105 
-0  12 
-0  89 
-0  27 
-0  14 

-0  02 
000 
+0  02 
+0  29 
+0  44 

+1  08 
-0  62 
-0  26 
-0  19 
000 

+2  08 
-5  48 
+0  58 
+4  84 
-5  45 

-Oil 
-0  13 
+0  20 
+1  16 
-0  24 

-0  17 
-0  86 
-0  13 
-Oil 

-0  1)6 

-0  01 
0  00 
+0  06 
-Oil 
+0  21 

000 
+0  24 
+1  40 
+0  03 
-0  21 

+0  02 
+0  13 
+0  41 
+0  47 
+1  00 
+0  65 
+0  05 

000 
-r0  09 
+0  60 
+1  04 
+0  15 

eridian, 
W, 

h.m. 
-0  88 
-0  45 

-0  53 
-116 
-1  09 
-1  28 
-181 

-104 
-0  15 
-0  89 
-0  28 
-0  16 

-0  06 
-0  02 
+0  01 
+0  42 

+1  05 

+1  41 
-1  18 
-0  89 
-0  29 
000 

+2  11 
-6  47 
+111 
+4  50 
-5  37 

-0  15 
-0  02 
+0  26 
+2  25 
-0  23 

-0  22 
-0  46 
-0  26 
-0  24 
-0  18 

-0  01 
000 
-0  15 
-0  26 
+0  31 

-0  09 
+0  37 
+151 
-0  11 
-0  25 

+0  01 
+0  03 
+0  31 
+0  47 
+102 
+0  56 
+0  06 

000 
+0  24 
+0  39 
+2  04 
+0  06 

Mea-n 
Wa 

feet. 
+0.8 
+0.2 

+0.8 
+0.2 
+0.8 
-0.5 
-0.6 

-L4 
-2.8 
-LI 
-LO 
-0.9 

-0.8 
-0.7 
-0.6 
-LO 
-L2 

-L4 
+0.8 
+0.4 
+0.3 
0.0 

-0.9 
-1.1 
-0.3 
-L6 
-L9 

-0.3 
-0.6 
-1.6 
-L5 
-O.l 

-0.4 
+0.1 
+0.6 
+0.3 
+0.6 

+0.1 

0.0 

--0.1 

+0.7 

+L4 

-0.8 
-0.7 
+0.7 
-0.8 
-0.4 

-0.6 
-0.1 
+0.2 
+0.8 
+0.6 
+0.1 
0.0 

0.0 
+0.1 
-0.2 
-0.8 

0.0 

\Low 
ter. 

feet, 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

L12 
L08 

L12 
L06 
L12 
0.80 
0.76 

0.72* 
0.54  1 
0.78 
.      0.80 
'      0.82 

0.84 
0.86 
0.88 
0.80 
0.76 

0.72 
1       L32 
LIS 
Lll 
LOO 

0.62 
O.W 
0.86 
1      0.33 
0.21 

'      0.93, 
0.88  1 
0.68 
0.70' 
0,97 

0.91  1 

LOOI 

L09l 

LOS 

Lll 

LOl 
LOO 
0.97 
L13 
L26 

0.89! 

0.90 

Lll' 

0.89 

0.94 

0.93  1 

0.99 

L04 

L05 

LOS 

1.02 

LOl 

LOO 
L02 
0.98' 
0.96  1 
LOl 

2 
3 

False  Cape  Lif e-Saving  Station  .... 

NORTH  CAROLINA. 

Curritnek  Beach  Light 

4 

Oregon  Inlet  ......T. 

5 

New  Inlet 

6 

Hatteras  Inlet 

7 

Ocrakoke  Inlet 

8 
9 
10 

Cape  Lookout 

Beaufort 

New  Topsail  Inlet 

11 
12 

18 
14 
16 
16 
17 

18 
19 
20 
21 
22 

28 
24 
25 
26 

27 

28 
29 
SO 
31 
32 

33 
34 
35 
36 
37 

38 
39 
40 
41 
42 

43 
44 
46 
46 

47 

49 
50 
51 
52 
53 
64 

1  06 
1  .'>6 

Masonboro  Inlet 

Carolina  Beach 

Cape  Fear  River  and  Branchcn, 

Bald  Head.  Cape  Fear  Light 

Fort  Caswell 

Southport  or  Smith ville 

Federal  Point 

Reeves  Point 

Orton  Point  Port  Light 

Campbell  Island  Post  Light 

Brunswick  River  Entrance 

HofiDltal  Point  Poet  Liirht 

Wilmington 

Castle  Hayne 

Bannermans  Bridge 

Magnolia  Quarry 

Point  Caswell 

White  Hall 

80UTH  CAROLINA. 

Little  River 

North  Inlet 

South  Island,  Winyah  Bay 

Georgetown,  Winyah  Bav 

Cape  Romain 

Bull  Bay 

North  Jetty,  Charleston  Har.  Entr. . 
Fort  Moultrie 

Fort  Sumter 

Fort  Johnson 

Castle  Pinckney  Light 

Charlbston,  Custom-House  Whf  . . 
Lesrareville  Stono  River 

North  Edlsto  River  Entrance 

Bluff  Point,  Wadmelaw  River 

S.  Edlsto  R.  Entr.,  St.  Helena  Sd... 
Salt  Landing.  South  Edlsto  River. . 
Coosaw  R.,  Mining  Co.'s  Wharf .... 
Hunting  I.  light,  St.  Helena  Sd  . . . 
Bell  Buoy,  Port  Royal  Entrance  .. . 

Hilton  Head,  Port  Royal  Sound. . . . 

Beaufort  River  Entrance 

Drv  Docks,  Beaufort  River 

Port  Royal,  Battery  Creek 

Beaufort  Beaufort  River 

Eutaw  Creek,  Broad  River 

Braddock  Point,  Calibogue  Sound  . 

GEORGIA. 

Savannah  Entr,,  Tyboe  I.  Light .. 
Fort  inilaski  

;  57 

68 
<  59 

Oglethorpe,  Savannah  River 

Savannah,  Savannah  R*ver 

Wassaw  Sound 

1 

AND  TIDAL  CONSTANTS. 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Dlumal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

Mean. 

Tropic. 

Mean 

(Mn). 

fsg?.*^ 

Neap 

(Np). 

Great 
tropic. 

(Gfc). 

HWQ. 

LWQ. 

Tropic 
HW 
Inter- 

Tropic 
range. 

Predic- 
tions. 

^^''. 

tion  of 
the  com- 
pass. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Wat 

A.m. 

\,m. 

A.m. 

h.m. 

Se€i, 

feet 

feet. 

feet. 

feet. 

feet 

h.m. 

fed. 

feet. 

feet. 

0 

1 

7  60 

140 

7  61o 

124a 

2.8 

3.8 

2.2 

8.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

2 

7  44 

183 

746a 

1  17a 

2.7 

3.2 

2.1 

2.9 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

8 

7  87 

126 

788a 

1  10a 

2.8 

3.4 

•2.2 

8.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

4 

7  16 

1  06 

7  17a 

0  49a 

2.7 

3.2 

2.1 

2.9 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

5 

723 

1  11 

7  24a 

065a 

2.8 

8.4 

2.2 

3.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

6 

704 

0  61 

706a 

082a 

2.0 

2.4 

1.6 

2.2 

0.6 

0.1 

0.6 

1.0 

1.0 

3.5 

7 

7  00 

045 

7  06a 

0  82o 

1.9 

2.2 

1.5 

2.1 

0.6 

0.1 

0.6 

1.0 

1.0 

8.0 

8 

629 

020 

6  84a 

006a 

8.7 

4.4 

8.0 

4.3 

0.9 

0.3 

1.0 

1.8 

2.0 

2.5 

9 

7  21 

108 

7  27a 

050a 

2.8 

3.3 

2.3 

3.3 

0.8 

0.8 

0.9 

1.4 

1.6 

2.5 

10 

650 

040 

665a 

026a 

4.0 

4.7 

8.2 

4.7 

1.0 

0.4 

1.0 

2.0 

2.2 

2.0 

11 

702 

0  61 

7  07a 

0  87a 

4.1 

4.8 

3.8 

4.8 

1.0 

0.4 

1.0 

2.0 

2.2 

2.0 

12 

7  14 

1  02 

7  19a 

048a 

4.2 

4.9 

8.4 

4.9 

1.0 

0.4 



1.0 

2.0 

2.2 

1.6 

13 

726 

113 

7  31a 

069a 

4.8 

6.0 

3.5 

5.0 

1.0 

0.4 

1.0 

2.1 

2.3 

1.5 

14 

728 

1  16 

738a 

106a 

4.4 

6.1 

3.6 

5.1 

1.0 

0.4 

1.0 

2.2 

2.3 

1.6 

15 

780 

1  19 

7  34a 

1  18a 

4.5 

5.8 

3.7 

5.2 

1.0 

0.4 

1.1 

2.2 

2.4 

1.6 

16 

7  67 

200 

800a 

1  68a 

4.1 

4.8 

3.3 

4.8 

1.0 

0.4 

1.0 

2.0 

2.2 

1.6 

17 

8  12 

228 

8  14a 

2  25a 

8.9 

4.6 

3.1 

4.6 

1.0 

0.4 



1.0 

2.0 

2.1 

1.6 

18 

886 

259 

8  37a 

805a 

8.7 

4.4 

3.0 

4.8 

0.9 

0.3 

1.0 

1.8 

2.0 

1.6 

19 

900 

886 

900a 

8  46a 

8.2 

8.6 

2.8 

8.7 

1.0 

0.2 

1.0 

1.6 

1.8 

1.6 

20 

926 

4  16 

926a 

480a 

2.8 

3.1 

2.5 

3.2 

0.9 

0.1  1 

0.9 

1.4 

1.6 

1.5 

21 

983 

426 

9  81a 

4  42a 

2.7 

3.0 

2.4 

3.1 

0.9 

0.1    

0.9 

1.4 

1.6 

1.6 

22 

9  52 

464 

9  50a 

6  16a 

2.4 

2.7 

2.2 

2.8 

0.9 

.   0. 1  1      9  46 

0.9 

1.2 

1.2 

2.0 

23 

12  00 

705 

11  676 

7  84a 

1.6 

1.7 

1.8 

1.8 

0.7 

0.1  1 

0.7 

0.8 

0.9 

2.0 

24 

406 

1140 

4026 

12  09a 

1.3 

1.4 

1.2 

1.6 

0.6 

0.1  i 

0.6 

0.6 

0.8 

2.0 

25 

10  45 

605 

10  486 

6296 

2.1 

2.3 

1.9 

2.6 

0.8 

0.1 

0.8 

1.0 

1.3 

2.0 

26 

200 

988 

1  666 

10  11a 

0.8 

0.9 

0.7 

1.1 

0.6 

0.1    

0.5 

0.4 

0.5 

1.6 

27 

406 

1140 

4006 

12  80a 

0.6 

0.6 

0.4 

0.7 

0.4 

0.0 

0.4 

0.2 

0.3 

1.6 

28 
29 
30 

7  15 
7  10 
7  43 

101 
1  11 
189 

7  19a 
7  15a 
7  49a 

048a 
058a 
1  23a 

4.8 
4.5 
3.6 

6.7 
6.3 
4.1 

3.9 
8.7 
2.8 

6.6 
6.2 
4.1 

1.1 
1.0 
0.9 

0.4 

1.1 
1.1 
1.0 

2.4 
2.2 

1.8 

2.5' 
2.4 
1.9 

1.0 
0.6 
0.5 

0.4 
0.8 

31 

889 

838 

844a 

122a 

8.6 

4.3 

2.9 

4.2 

0.9 

0.3  ! 

1.0 

1.8 

1.9 

0.5 

82 

6  69 

060 

703a 

038a 

6.0 

5.9 

4.1 

6.7 

1.1 

0.4' 

1.1 

2.5 

2.7 

0.5 

33 

706 

060 

7  09a 

0  37a 

4.7 

5.6 

3.8 

5.4 

1.0 

0.4    

1.1 

2.4 

2.5 

0.5 

81 

646 

0  25 

6  60a 

0  13a 

6.2 

6.1 

4.2 

6.9 

1.1 

0.4    

1.2 

2.6 

2.8 

0.0 

35 

708 

046 

7  12a 

083a 

6.6 

6.6 

4.6 

6.3 

1.1 

0.4  1 

1.2 

2.8 

3.0 

0.0 

86 

7  10 

0  47 

7  14a 

035a 

5.4 

6.4 

4.4 

6.1 

1.1 

0.4  ' 

1.2 

2.7 

2.9 

0.0 

37 

7  14 

0  62 

7  18a 

0  40a 

5.7 

6.7 

4.6 

6.4 

1.1 

0.4  1 

1.2 

2.8 

3.0 

0.0 

38 

7  19 

109 

7  24a 

056a 

6.2 

6.1 

4.2 

5.9 

1.1 

0.4 

1.2 

2.6 

2.8 

0.0 

39 

7  20 

1  10 

7  24a 

0  57a 

6.1 

6.0 

4.2 

6.8 

1.1 

0.4 

839 

1.2 

2,6 

2.8 

0.0 

40 

726 

066 

7  29a 

0  46a 

5.0 

6.9 

■  4.1 

6.7 

1.1 

0.4 

1.1 

2.5 

2.7 

0.0 

41 

708 

068 

7  12a 

0  43a 

5.8 

6.8 

4.7 

6.6 

1.2 

0.4 

1.2 

2.9 

3.1 

0.0 

42 

7  40 

1  40 

7  44a 

1  29a 

6.5 

7.7 

5.3 

7.3 

1.2 

0.5 

1.3 

3.2 

3.5 

0.0 

43 

7  12 

0  67 

7  14a 

0  47a 

6.0 

7.0 

4.9 

6.6 

1.1 

0.3 

1.1 

3.0 

3.0 

0.0 

44 

786 

142 

7  37a 

132a 

6.1 

7.1 

4.9 

6.6 

1.1 

0.3 

1.1 

3.0 

3.1 

0.0 

45 

850 

2  55 

8  52a 

2  46a 

7.5 

S.8 

6.1 

8.0 

1.2 

0.3 

1.3 

3.8 

3.8 

0.5  E. 

46 

7  14 

064 

7  16a 

0  44<( 

6.0 

7.0 

4.9 

6.5 

1.1 

0.3 

1.1 

3.0 

3.0 

0.0 

47 

6  50 

040 

6  52a 

029a 

6.4 

7.5 

5.2 

6.8 

1.1 

0.3 

1.2 

3.2 

3.2 

0.6E. 

'48 

7  12 

105 

7  14a 

0  64a 

6.3 

7.4 

5.1 

6.8 

1.1 

0.3 

1.2 

3.2 

3.2 

0.5E. 

49 

728 

1  07 

725a 

0  57a 

6.7 

7.8 

5.4 

7.2 

1.2 

0.3 

1.2 

8.4 

3.4 

0.5  E. 

,60 

7  61 

186 

7  53a 

125a 

7.0 

H.2 

5.7 

7.5 

1.2 

0.3 

1.2 

3.5 

3.5 

0.5E. 

51 

7  57 

151 

769a 

1  41a 

7.1 

8.3 

5.8 

7.6 

1.2 

0.3 

1.2 

3.6 

3.6 

0.5  E. 

52 

8  10 

206 

8  12a 

1  67a 

7.3 

8.6 

5.9 

7.8 

1.2 

0.8 

1.2 

8.6 

3.7 

0.5E. 

58 

805 

2  00 

8  07a 

1  50a 

6.9 

8.1 

5.6 

7.4 

1.2 

0.3 

1.2 

3.4 

3.6 

0.5E. 

54 

7  16 

1  10 

7  17a 

1  00a 

6.8 

8.0 

5.5 

7.3 

1.2 

0.3 

1.2 

3.4 

3.4 

0.5E. 
East. 

56 

7  10 

1  04 

7  12a 

054a 

6.8 

7.9 

5.5 

7.3 

1.2 

0.3 

756 

1.2 

3.4 

3.4 

0.5 

56 

7  18 

1  27 

7  20a 

1  17a 

6.9 

8.1 

5.6 

7.4 

1.2 

0.3 

1.2 

3.4 

3.5 

0.5 

57 

7  59. 

242 

8  01a 

232a 

6.6 

7.7 

6.4 

7.1 

1.2 

0.3 



1.2 

3.3 

3.3 

0.5 

58 

8  13 

8  07 

8  15a 

2  57a 

6.6 

7.6 

5.3 

7.0 

1.2 

0.3 

1.2 

3.2 

3.3 

0.5 

159 

1 

724 

1  08 

726a 

0  58<i 

6.8 

8.0 

5.5 

7.3 

1.2 

0.3 

1.2 

3.4 

3.4 

0.5 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position. 


Station. 


NORTH  AMERICA  (  East 
Coast)  —Continued. 

OEOROi  A->contlnued . 


Lati-  I 
tade.  ' 


Longitude. 


Arc.    ;  Time. 


OflBabaw  Sound 

St.  Catherine  Sound 

Sapelo  Sound 

Sapelo  Light,  Doboy  Sound  . . 
Atwood  River,  Doboy  Sound . 

Altamaha  Sound 

Brunswick  Outer  Bar 

St  Simon  Light 

Brunswick 

Jekyl  Island 

St.  Andrew  Sound 


FLORIDA. 

Eattem  cocut. 


12  I  Femandina,  Fort  Clinch 

13  '  Fernandina.  Dade  St 

14  I  Nassau  Sound 

16  !  Fort  George  Inlet 

16     St.  Johns  River,  South  Jetty 


North. 
o  / 
31  50 
31  43 
31  32 
31  23 
I  31  27 

i  31  21 

31  Otl 

I  31  08 

I  31  09 

81  04 

81  00 


30  41 
30  41 
SO  31 
30  26 
30  24 


Mayport  Mills,  St.  Johns  River 80  23 

Hopkins,  St.  John.s  River 30  23 

Dame  Point,  St.  Johns  River 30  23 

Reddie  Point.  St.  Johns  River 30  23 

Jacksonville,  St.  Johns  River 30  20 


Mandarin,  St.  Johns  River 30 

Qreencove  Springs,  St.  Johns  River.   29 

Tocoi.  St.  Johns  River 29 

Palatka,  St.  Johns  River |  29 

St.  Augustine  Light !  29 


27  '  St.  Augustine '  29 

28  Matanzas  Inlet 29 

Mosquito  Inlet  Liarht 29 

Cape  Canaveral  Light '  28 

Indian  River  Inlet 27 


32  ,  Jupiter  Inlet  Light 28  67 

83     Lalce  Worth  Inlet 26  48 

34     Hillsboro  Inlet 28  15 

85     Miami  River,  Key  BlMcayne  Bay . . . ;  25  46  I 


r 


Florida  Re^fx. 


I 


Cape  Florida,  Ke  v  Biscayne 25 

Fowey  RcK'ks  Lignt 25 

Point  Elizabeth,  Key  Largo 26 

Carysport  Reef  Light 25 

Aligator  Reef  Light 24 

41  '  Indian  Key 24 

I  42     Tom  Harbor  Keys 24 

I  43     Bamboo  Key 24 

I  44     KnlghtsKey 24 

I  45     Sombrero  Key  Light 24 

46  Bahia  Honda ,  south  j*ide ,  24  40 

47  '  American  Sh(»l  Light '  24  31 

48  Sand  Key  Light 24  27 

49  Key  West,  Fort  Taylor 24  33 

60     Northwest  Passage  Light 24  37 


51  Marquesas  Keys 

52  Rebecca  Shoal  Light . . . 

53  ,  Tortugas  Harbor  Light. 

54  Content  Keys 


0x11/  of  Mexico. 

I  55     Cape  Sable,  East  Cape 

56     Lossmans  River 

!  57     Pavilion  Key 

^  58     Round  Key 

59     Cape  Romano 


24  33 
24  35 
24  38 
24  48 


•25  32 
25  42 
25  50 
25  51 


West. 


81  05 
81  08 
81  13 
81  17 
81  21 


I 


81  26  I 
81  19  I 
81  24 
81  30 
81  25  I 
81  28 


81  28  : 
81  28  > 
81  27 
81  26 
81  25 

81  26 
81  80 
81  38 
81  37 
81  39 

81  39 
81  41 
81  83 
81  38 
81  17 

81  18 
80  13 
80  56 
80  32 

80  IS 

80  05 
80  02 
80  05 
80  11 


I 


80  06 
80  19 
80  13 
80  37 

80  41 

80  56 

81  00 
81  07 
81  07 

81  16 
81  31 
81  53 
81  48 

81  M 

82  07 
82  35 
82  63 
81  80 


25  07  I  81  06 


81  12 
81  21 
81  31 
81  41 


h.m. 
5  24 
5  25 
6^5 

5  25 

6  25 

6  26 
6  25 

5  26 

6  26 

5  26 

6  26 


626 
6  26 

5  26 

6  26 

5  26 

5-26 

6  26 
626 
6  26 

6  27 

627 
527 
6  26 
527 
625 

6  25 
5  25 
5  24 
5  -22 
5  21 

620 
620 
620 
5  21 


I 


6  21 
620 
6  21 

5  21 

6  22 

5  23 

6  24 
6  24 
6  24 
6  24 

5  25 

6  26 
6  28 
5  '27 
5  28 

5  28 
5  30 
5  32 
5  26 


5  24 

6  25 
5  25 
5  26 
5  27 


Standard  port  for 
reference. 


Tidal  differenceit. 


Name. 


Page 


Savannah  Entr. . 
Savannah  Entr.. 
Savannah  Entr. , 
Savannah  Entr. . 
Savannah  Entr., 

Savannah  Entr. . 
Savannah  Entr. , 
Savannah  Entr.. 
Savannah  Entr., 
Savannah  Entr., 
Savannah  Entr.. 


.  HI 

.'  Ill  , 

.  Ill  I 

,.  Ill 

,.'  Ill  ! 

.1  111 

.'  Ill 

.;  Ill 

.1  111 

.1  111 

.  Ill 


Femandina 115 

Femandina [  1 15 

Femandina 115 

Femandina 115 

Femandina 116 

Femandina I  115 

Old  Point  Comfort  91 

Old  Point  Comfort  91 

Old  Point  Comfort  91 

Old  Point  Comfort  91 

Old  Point  Comfort  91 

Old  Point  Comfort  91 

Old  Point  Comfort  91 

Old  Point  Comfort  91 

Charleston \  107 

Charleston ■  107 

Old  Point  Comfort  91 

Old  Point  Comfort  91 

Charleston 10* 

Key  West 119 

Key  West 119 

Key  West 119 

KevWesl 119 

Key  West 119 


Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 


119 
119 
119 
119 
119 


Key  West 119 

Key  West 119 

Key  West 119 

Key  West 119 

Key  West 119 

Key  West 119 

Key  West 119 

Key  West 119 

Key  West 119 

Key  West j  119 

Key  West !  119 

Key  West '  119 

Key  West 119 

KcyWe««t 119 


Key  West . 
Key  WejHt. 
Key  We:<t. 
Kev  We.«t. 


119 
119 
119 
119 
KeyWe^t 119 


Time. 


Height. 


HW. 


Ratio 
{ranges. 


LW.     I  HW. 


Time  meridian, 

h.  m. 
+0  10 
-f  0  29 
+0  19 
-1-0  22 
-}-0  32 


-f-OSS 
f  0  10 
-HO  23 
+0  53 
4-0  44 
+0  84 


h.  m. 
+0  26  j 
+0  31 
+0  05 
+0  22 
+0  32  ! 

+0  43 
+0  11 
+0  26 
+0  56 
+0  39 
+0  37 


Mean  Low 
Water. 


Time  meridian, 
90°  W. 


-0  14 
0  00 
-0  19 
-0  17 
-0  21 

-0  15 
-1  20 
-0  63 
-0  46 
-0  29 

+0  59 
+2  19 
+3  43 
+5  21 
-0  03 

+0  06 
-1  4S 
-1  41 
-0  18 
-1  66 

-1  27 
-1  24 
-1  07 
+0  04 


-1  02 
-1  07 
-1  01 
-1  05 
-1  03 

-  1  01 
-1  11 
+5  21 
-0  5(» 
-0  59 

-1  06 
-0  49 
-0  39 
0  00 
+2  00 

-0  09 
-1-0  13 
+0  29 
+2  07 


-0  08 
0  00 
-0  10 
-0  02 
-0  09 

-0  01 
-0  58 
-0  84 
-0  26 
-0  14 


feef. 

-0.2 

+0.6  , 

+0.2 

+0.4 

+0.4 

-0.4 
-0.5 
.-0.4 
-0.1 
0.0 
0.0 


0.0 

0.0 

-0.6 

-0.6 

-L4 

-1.6 
+0.6 
-0.7 
-LI 
-L6 


+1  01  -1.8 

+2  16  -1.9 

+8  30  I  -1.7 

+5  06  I  -1.4 

-0  a5  !  -0.6 


+0  06 
-1  11 
-1  10 
-0  16 
-1  17 


-0.9 
0.0 
-0.2 
-0.1 
+0.6 


-0  43  +0.8 
-0  39  I  +0.4 
-0  20  I  +0.6 
+1  14     -0. 1 


I 


+4  07 
+3  49  , 
+3  39  I 
+3  29  ' 
+3  20  I 


-0 13 ; 

-0  27 
-0  24 
-0  34 
-0  41  , 

-0  42  j 
-0  63 
+6  23 
-0  31 
-0  8*  I 

-o: 

-0  24 

-0 15 ; 

0  00  I 
+2  30  . 

+0  21  ■ 
+0  89 
+0  80 
+8  00 


+4  47 
+4  80 

+4  17 

-r4  09 
+4  00 


+0.6 
+0.8 
+1.1 
+0.9 
-1-0.8 

+0.6 
+0.4 
0.0 
+0.2 
+0.3 

+0.8 

+0.4 

0.0 

0.0 

+1.8 

0.0 
-0.1 
-0.1 
+2.4 


+L7 
+2.6 
+2.8 
+2.2 
+L4 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0  < 

0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0  ! 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0  , 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0  , 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0  ' 
0.0  1 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0  . 
0.0 


0.0 
0.0 
^0 
0.0 
0.0 
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Interval. 

■ 

Range  of  tide. 

J.'ffi^^?.^y><"— --. 

Mean  sea  level 
above  plane  of— 

_. 

.  . 

Varia- 
tion of 
the  corn- 
pa^. 

1 

a 

Mean. 

Tropic. 

Mean 

(Mn). 

^X^^ 

Neap 

(Np). 

Great 
tropic 

HWQ. 

Tropic 
Tivi\    1    HW    t  Tropic 

Predic- 
tiun.s. 

Tropic 
LLW. 

^^^-  1  Inter- 

ranye. 

7, 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

1 
JBa«/. 

h.  ni. 

h.m. 

A.  m. 

h,m. 

/frf. 

JefL 

feet. 

feet. 

feet. 

feet.    '    A.  m.  1   feet. 

feet. 

feet. 

o 

1 

7  19 

1  29 

7  21a 

1  19a 

6.6 

7.7 

5.4 

7.1 

1.2 

0.3   1.2 

3.3 

3.3 

1.0 

2 

7  37 

188 

789a 

1  24a 

7.8 

8.5 

5.9 

7.8 

1.2 

0.8   1        1.2 

3.6 

3.7 

0.5 

3 

7  27 

1  07 

729a 

0  57a 

7.0 

8.2 

5.7 

7.5 

1.2 

0.8    1.2 

3.5 

8.5 

1.0 

4 

7  30 

1  24 

7  32a 

1  14fi 

7.2 

8.4 

5.8 

7.7 

1.2 

0.3    1        1.2 

3.6 

3.6 

1.0 

5 

7  40 

1  34 

742a 

124a 

7.2 

8.4 

5.8 

7.7 

1.2 

0.3    1.2 

3.6 

8.6 

1.0 

6 

7  40 

1  44 

7  42a 

1  88a 

6.4 

7.5 

5.2 

6.9 

1.1 

0.3    1.2 

3.2 

3.2 

1.0 

' 

7  18 

1  13 

7  20a 

1  07a 

6.8 

7.5 

5.2 

6.7 

1.2 

0.3    1.2 

3.1 

3.1 

1.0 

8 

7  30 

1  27 

7S8a 

1  18a 

6.4 

7.5 

5.3 

6.7 

1.1 

0.2    1.2 

3.2 

8.1 

1.0 

9 

«  00 

1  57 

802a 

1  47a 

6.7 

7.8 

5.4 

7.2 

1.2 

0.8    1.2 

8.4 

3.4 

1.0 

10 

7  51 

1  40 

758a 

180a 

6.8 

8.0 

6.5 

7.8 

1.2 

0.8  1 1.2 

8.4 

3.4 

1.0 

11 

7  41 

1  38 

7  43a 

128a 

6.8 

8.0 

5.5 

7.3 

1.2 

0.8' 1.2 

8.4 

8.4 

1.0 

12 

7  46 

1  84 

748a 

1  22a 

5.9 

7.0 

4.8 

6.4 

1.2 

0.2        8  25          1.2 

3.0 

3.0 

1.0 

13 

800 

1  42 

802a 

1  30a 

6.0 

7.0 

4.9 

6.4 

1.2 

0.8.      8  46          1.2 

3.0 

8.0 

1.0  t 

14 

7  41 

1  32 

7  48a 

120a 

5.4 

6.3 

4.4 

5.8 

1.1 

0.2 

1.1 

2.7 

2.7 

1.0 

15 

7  48 

140 

7  45a 

1  28a 

5.4 

6.3 

4.4 

5.8 

1.1 

0.2 

1.1 

2.7 

2.7 

1.0 

16 

7  36 

1  38 

738a 

1  21a 

4.6 

5.4 

3.7 

4.9 

1.0 

0.2 

1.0 

2.3 

2.3 

1.0 

17 

7  45 

1  41 

7  47a 

128a 

4.3 

5.0 

3.5 

4.6 

1.0 

0.2 

1.0 

2.2 

2.2 

1.0  1 

Ih 

8  02 

1  57 

8  04a 

1  40a 

3.0 

3.5 

2.4 

3.3 

0.9 

0.1 

0.9 

1.5 

1.5 

1.0 

19 

8  29 

2  21 

8  32a 

2  02a 

1.8 

2.1 

1.5 

2.0 

0.6 

0.1 

0.6 

0.9 

0.9 

1.0  1 

20 

8  36 

2  29 

8  40a 

205a 

1.4 

1.6 

1.1 

1.6 

0.6 

0.1 

0.6 

0.7 

0.7 

1.0 

21 

8  52 

2  40 

8  56a 

2  22a 

1.0 

1.2 

0.8 

1.2 

0.5 

0.1  1 0.5 

0.5 

0.5 

1.0  1 

22 

10  20 

3  55 

10  24a 

3  38<i 

0.7 

0.9 

0.6 

0.9 

0.4 

0.1    0.4 

0.4 

0.4 

1.0 

23 

11  40 

6  10 

11  44a 

4  55fi 

0.6 

0.8 

0.5 

0.8 

0.3 

0.1    0.3 

0.4 

0.4 

1.0 

24 

0  40 

625 

0  44a 

eoH't 

0.8 

1.0 

0.7 

1.1 

0.4 

0.1  1 0.4 

0.4 

0.4 

1.0 

65 

2  17 

800 

2  22a 

7  42^1 

1.1 

1.3 

0.9 

1.3 

0.5 

0.1    0.6 

0.6 

0.6 

1.0 

26 

8  12 

200 

8  14a 

1  47(1 

4.5 

5.3 

3.6 

4.8 

1.0 

0.2    1.0 

2.2 

2.3 

1.0 

27 

8  21 

2  11 

8  23a 

1  57« 

4.2 

5.0 

8.4 

4.5 

1.0 

0.2  ; 1.0 

2.1 

2.1 

1.0 

28 

7  36 

1  45 

7  38a 

1  27a 

2.5 

3.0 

2.0 

2.7 

0.7 

0.1  ! 0.8 

1.2 

1.3 

1.0 

29 
30 

7  43 

8  00 

1  47 
1  62 

7  46a 

8  02a 

1  29rt 
1  39a 

2.3 
5.0 

2.7 
5.9 

1.9 
4.0 

2.5 
5.4 

0.7 
1.1 

0.1 
0.2 

0.7 
1.1 

1.2 
2.5 

1.2 
2.5 

1.0 
1.0 

31 

7  30 

1  25 

7  33a 

1  06a 

1.7 

2.0 

1.4 

1.9 

0.6 

0.1    0.6 

0.8 

0.9 

1.0  ' 

32 

SOO 

2  00 

804a 

1  87a 

1.5 

1.8 

1.2 

1.7 

0.6 

0.1    0.6 

0.8 

0.8 

1.0  1 

3:^ 

8  08 

204 

806a 

1  42« 

1.6 

1.9 

1.3 

1.8 

0.6 

0.1    0.6 

0.8 

0.8 

1.5 

» 

8  20 

228 

8  23a 

2  03a 

1.7 

2.0 

1.4 

1.9 

0.6 

0.1    0.6 

0.8 

0.9 

1.5 

36 

9  30 

356 

9  84a 

3  80a 

1.1 

1.3 

0.9 

1.3 

0.6 

0.1    0.5 

0.6 

0.6 

1.6  1 

1  :^'i 

8  24 

229 

8  12b 

8  10a 

1.7 

2.2 

1.1 

2.2 

1.0 

0.3    -        1.1 

0.8 

1.0 

1.5 

[37 

8  20 

2  16 

8096 

2  5ki 

2.0 

2.6 

1.3 

2.6 

1.1 

0.4    1.2 

1.0 

1.2 

1.6 

3s 

8  26 

2  18 

8  146 

2  64a 

2.3 

2.9 

1.5 

2.9 

1.2 

0.4  ; 1.3 

1.2 

1.3 

1.6 

3'.' 

8  21 

208 

8  106 

2  44a 

2.1 

2.7 

1.4 

2.7 

1.1 

0.4  1 1.2 

1.0 

1.2 

1.5  1 

40 

8  22 

2  00 

8  116 

2  38a 

2.0 

2.6 

1.3 

2.6 

1.1 

0.4  ; 1.2 

1.0 

1  2 

2.0  , 

41 

P  28 

1  68 

8  116 

2  36a 

1.8 

2.3 

1.2 

2.4 

1.1 

0.3    1.1 

0.9 

1.0 

2.0  , 

42 
43 

8  12 
2  19 

146 

856 

7  596 
2  04a 

2  29fi 
9  456 

1.6 
1.3 

2.0 
1.7 

1.1 
0.9 

2.1 

1.8 

1.0 
0.9 

0.3 
0.3 

\.\ 

0.8 
0.6 

0.9 

0.8 

2.0  1 
2.0  1 



44 

8  27 

208 

8  146 

2  53a 

1.4 

1.8 

0.9 

1.9 

0.9 

0.8    1.0 

0.7 

0.8 

2.0 

.45 

8  24 

2a5 

8  116 

2  47a 

1.6 

1.9 

1.0 

2.0 

1.0 

0.3    1.0 

0.8 

0.9 

2.0 

,46 

8  16 

2  02 

8086 

2  44a 

1.5 

1.9 

1.0 

2.0 

1.0 

0.3  1 ,        1.0 

0.8 

0.9 

2.0  i 

1-*' 

8  32 

2  13 

8  196 

2  56<i 

1.6 

2.0 

1.1 

2.1 

1.0 

0.8 

1.1 

0.8 

0.9 

2.0 

'4X 

8  40 

220 

8  266 

8  07a 

1.2 

1.5 

0.8 

1.7 

0.9 

0.3 

0.9 

0.6 

0.7 

2.0  ■ 

49 

920 

236 

8  446 

8  22a 

1.2 

1.6 

0.9 

1.9 

0.9 

0.6 

18  48  1        1.2 

0.6 

0.9 

2.0 

50 

11  19 

505 

11  006 

683a 

2.6 

3.2 

1.7 

8.1 

1.2 

0.4 

1.3 

1.2 

1.4 

2.5 

51 

9  10 

256 

8566 

848a 

1.2 

1.5 

0.8 

1.7 

0.9 

0.3 

0.9 

0.6 

0.7 

2.5 

152 

930 

3  12 

8  376 

4  02a 

1.1 

1.4 

0.7 

2.1 

1.0 

1.0 

1.5 

0.6 

1.0 

2.5 

153 

9  44 

821 

8  476 

4  14a 

1.1 

1.4 

0.8 

2.1 

1.0 

1.0 

18  41           1.5 

0.6 

1.1 

2.5 

I  54 
1 

11  28 

587 

11  206 

6  05a 

8.6 

4.6 

2.4 

4.4 

1.5 

0.5 

1.6 

1.8 

2.0 

2.0 

K. 

105 

7  26 

056a 

7  66a 

2.9 

8.7 

1.9 

8.6 

1.8 

0.4 

1.4 

1.4 

1.6 

2.0 

56 

0  46 

708 

038a 

7  84a 

8.7 

4.7 

2,5 

4.6 

1.5 

0.5 

1.6 

1.8 

2.0 

2.0  , 

57 

036 

6  66 

0  27a 

7  28a 

8.5 

4.0 

2.3 

4.8 

1.5 

0.5 

1.6 

1.8 

2.0 

2.0  ! 

58 

0  25 

6  46 

0  17a 

7  14a 

8.4 

4.4 

2.3 

4.2 

1.5 

0.5 

1.5 

1.7 

1.9 

2.0  r 

111 

0  15 

6  86 

005a 

7  lOrt 

2.6 

3.3 

1.7 

8.3 

1.3 

0.4 

1.4 

1.3 

1.5 

2.0 

864 


TABLE  3.— TIDAL  DIFFERENCES 


'  34 


43 
44 
45 
46 
47 

48 

.% 

51 

i52 

53 
54 

56 

56 

,57 

l58 
59 
60 
61 


Station, 


NORTH  AMERICA  (East 
Coast)— Continued. 

FLORIDA— continued . 

Gulf  of  ifeeico— Continued. 


Big  Marco  Pass 

Sanlbel  I.  Light,  San  Carlos  Entr . 

Pnnta  Rasa,  San  Carlos  Bay 

Boca  Gmnde,  Charlotte  Harbor . . 
Punta  Gorda,  Charlotte  Harbor  . . 


Sarasota  Point 

Egmont  Key  Light,  Tampa  Bay . 
Manatee  Ri  ver  Entr. ,  Tampa  Bay . . . 

St.  PetersbuiK,  Tampa  Bay 

Tampa,  Hillsboro  Bay,  Tampa  Bay. 


Qeographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


Dunedin,  St.  Josephs  Sound  . 

Anclote  ICeys  Light 

Bayport 

Cedar  Keys 

Suwanee  River  Entrance 


Pepperfish  Keys 

Steinhatchee  River,  Deadman  Bay . 

Poin  tEdward 

Roclc  Island 

Ocilla  River  Entrance 


St.  Marks  Light,  Apalachee  Bay . . 

St.  Marks,  St.  Marks  River 

Ocklockonee  Point 

Dog  Island.  St.  Georges  Sound . 


North. 
o  / 

25  58 

26  27 
26  29 
26  43 

26  55 

27  17 
27  86 
27  32 
27  46 

27  67 

28  01 
28  10 

28  82 

29  08 
29  17 

29  80 
29  40 
29  44 

29  68 
80  06 

30  04 
30  09 
29  58 
29  47 


Apalachicola  Bay ,  29  ' 

St.  Vincents  Island,  West  Pass 29  38 

CapeStmBlas 29  40 

St.  Josephs,  St.  Josephs  Bay. 29  48 

St.  Andrews.  St.  Andrews  Bay i  80  10 


East  Pass,  Choctawhatchee  Bay . 


30  28 


Longitude. 


Arc.     Time. 


Fort  Pickens,  Pensacola  Bay !  30  20 

Warrington  Navy  Yd.,  Pensacola  BJ  30  21 

Pensacola,  Pensacola  Bay \  30  24 

Bohemia,  Escambia B.,  Pensacola B  30  29 


Perdido  Entrance,  Alabama  Point . 
Mobile  Point  Light,  Mobile  Bay. . . . 

Great  Point  Clear,  Mobile  Bay 

Mobile,  Mobile  River 


MISSISSIPPI. 


Horn  Island  Light. 
Pascagoula  Light. . 

BiloxILieht 

Cat  Island  Light... 


Lake  Borgne,  The  Rigolets . 
Chandeleur  Light . 


Pass  a  Loutre  Light,  Mississippi  R. 

Port  Eads,  South  Pass,  Miss.  R 

Southwest  Pass  Light,  Mi&s.  R 


Head  of  Passes  Lt..  Mississippi  R . 

Barataria  Bay  Light 

Grand  Pass,  Tlmbalier  Light 

Wine  Island,  Terrebonne  Bay.... 
Isle  Demiere,  or  Last  Island 


Ship  Shoal  Light 

Southwest  Reef  Lt.,  Atchafalaya  B. 

Atchafalaya  River  Entrance 

Salt  Point,  Cote  Blanche  Bay 

Cote  Blanche.  Cote  Blanche  Bay... 

Southwest  Pass,  Vermilion  Bay 

Mermentau  River  Entrance 

Calcasieu  Light 

Sabine  Pass  Light 


30  17  I 
30  14 
30  29 
30  41 


'■  30  13 

I  30  21 

I  30  24 

:  30  14 


30  09 
30  03 
29  12 
29  01 

28  58 

29  09 
29  17 
29  03 
29  05 
29  04 

28  55 

29  24 
29  28 
29  34 
29  44 

29  36 
29  45 

29  47 
29  43 


8145 
82  01 
82  00 
82  16 
82  06 

82  84 
82  46 
82  89 
82  88 
82  27 

82  48 
82  51 

82  89 

83  02 
88  09 

83  22 

83  24 
88  82 
88  60 

84  00 

84  11 
84  12 
84  20 
84  40 

84  59 

85  06 
85  22 
85  18 

85  41 

86  29 

87  17 
87  16 
87  18 
87  10 


87  33 

88  01 

87  56 

88  02 


88  32 
88  34 

88  64 

89  09 


89  38 

88  52 

89  02 
89  10 
89  24 

89  15 

89  57 

90  21 
90  85 

90  57 

91  04 
91  30 
91  16 
91  32 

91  43 

92  02 

93  04 
93  21 
93  61 


Wett. 

k.  m, 
6  27 


628 
628 
629 
628 

6  30 
6  81 
6  81 
6  81 
6  80 

6  31 
6  31 
6  81 
532 
6  83 

533 
6  84 
584 
585 

5  36 

6  87 
5  37 

5  37 

6  89 
5  40 

5  40 

6  41 

5  41 

6  43 
646 

5  49 
5  49 

5  49 

6  49 


560 

5  52 

6  62 
652 


5M 
554 
5  56 
5  57 


659 
565 
656 
5  67 
658 

5  57 

6  00 
6  01 
6  02 
6  04 

6  04 
6  06 
6  W 
6  06 
6  07 

6  08 
6  12 
6  13 
6  15 


Name. 


Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West., 


Halifax. 
Halifax. 
Halifax. 
Halite. 
Halifax. 


Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 

Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 


Halifax.... 
Halifax.... 
Halifax.... 
Galveston  . 
Galveston  . 

Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 

Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 


Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 


Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 


Galveston  . 
Galveston  , 
Galveston  . 
Galveston  . 


Page. 


Galveston I    123 


Galveston •  123 

Galveston •  12:) 

Galveston ,  123 

Galveston ;  123 

Galveston I  123 


119 
119 
119 
119 
119 

51 
61 
61 
61 
51 

51 
51 
51 
51 
61 

51 
61 
51 
51 
51 

61 
61 
51 
123 
123 

123 
123 
123 
123 
123 

123 
123 
123 
128 


123 
123 
123 
123 


123 
123 
123 
123 


128 
1*23 
128 
123 


Galveston 123 


Galveston  . 
Galveston  . 
Galveston  . 
Galveston  , 

Galveston  . 
Key  West.. 
Key  West.. 
Key  West.. 


123 
123 
123 
123 

123 
119 
119 
119 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian. 
9(P  W. 


A.  m. 

+8  10 
+2  58 
+8  00 
+3  49 
+5  06 

+4  00 

+8  18 
+3  41 
+4  14 
+6  80 

+4  01 
+8  06 

+4  46 
+6  05 

+4  41 

+4  28 
+5  14 
+5  04 
+4  43 

+5  16 

+6  46 
+6  17 
+5  17 
+3  38 

+2  49 

+2  10 
+1  48 
+2  13 
+2  15 
+2  02 


h.m. 
+8  49 
+8  85 
+8  87 
+3  46 
+5  05 

+8  11 
+2  41 
+2  64 
+4  22 
+6  23 

+8  64 
+2  39 
+6  10 
+4  48 
+4  22 

+3  56 
+4  46 
+4  03 
+4  11 
+4  44 

+5  26 
+6  10 
+4  85 
-1  02 

-1  18 

-1  42 
-1  53 
-1  M 
-1  41 
-1  20 


+1  57  I  -1  55 

+2  02  I  -1  54 

+2  24  I  -1  56 

+2  49  -1  11 


+2  12 
+1  55 
+4  11 
+4  49 


+2  51 

+1  30 
+2  34 
+3  05 


+4  43 
+1  57 
+  1  05 
+0  56 
+  1  04 

+1  19 
+1  20 
+6  53 
+7  19 
+7  85 

+7  48 
+  8  14 
-2  39 
-2  40 
-1  25 

-3  50 

+5  52 
+6  10 
+7  12 


Height. 


Ratio 

of 
ranges. 


HW.  '  LW.    ' 


-1  34 
- 1  53 
-0'23 
+0  13 


-0  55 
-2  43 
-2  21 
-2  01 


+2  39 
-2  66  ' 
-2  58  1 
-8  24 
-3  31 

-3  16  1 
-8  80 
-5  11  I 
-4  49 
-4  14  ' 

-4  12 
-3  47 
-2  21 
-2  09 
-0  48 

-3  12 
+6  81 
+6  53 
+7  50 


MeoMlaw 
Water, 


JeeL 
+L1 
+0.6 
+0.4 
-0.1 
+0.2 

-3.2 
-3.4 
-3.2 
-2.8 
-2.6 

-3.0 
-2.8 
-2.4 
-2.4 
-2.4 

-2.7 
-2.8 
-2.8 
-2.4 
-2.4 

-2.3  I 
-2.8 
-2.4 
+1.1  I 
+0.7  I 

+0.6  ' 

+0.4 

+0.4 

+0.4 

+0.2 

0.0 

0.0 

+0.2 

0.0 


+0.4 
-0.2 
+0.8 
+0.4 


I 


+0.4 
+0.5 
+0.6 
+0.4 


-0,2 

+0.2 

0.0 

0.0 

+0.2 

-0.2 
+0.4 
+0.2 
0.0 
+0.4 

+0.4 
+0.2 

0.0 
+0.2  i 

0.0  I 

+0.4 

0.0 

+0.4 

-0.4 


JeeL 
0.0 
0.0 
0.0 
0.0 
0.0 

-0.4 
-0.4 
-0.4 
-0.4 
-0.4 

-0.4 
-0.4 
-0.4  , 
-0.4 
-0.4, 

-0.4 
-0.4 
-0.4 
-0.4 
-0.4 

-0.4 
-0.4 
-0.4  , 
-0.8  I 
-0.8 

-0.2 
-0.2 
-0.2  ! 
-0.2  ! 
-0.2  I 

-0.2 
-0.2 
-0.2 
-0.2 


-0.2 
-0.2 
-0.2 
-0.2 


I 


-0.2  I 
-0.8 
-0.3 
-0.2 


-0.0 
-0.2 
-0.2 
-0.2 
-0.2 

-0.2 
-0.2 
-0.4 
-0.2 
-0.4 

-0.4 
-0.4 
-0.2 
-0.2 
-0.2 

-0.4 
0.0 
0.0 
0.0 


1.92 
L49 
L82 
0.92 
L16 

0.35 
0.83 
0.87 
0.47 
0.51 

0.42 
0.47 
0.56 
0.56 
0.53 

0.49 
0.47 
0.44 
0.53 
0.56 

0..58 
0.47 
0.53 
1.93 
1.67 

L53 
L40 
L47 
1.33 
1.-27 

1.07 
L13 
L20 
1.13, 


L83 
LOO 
1,67 
1.40 


L47 
1.58 
1.53 
L40 


0.93 
L20 
1.07 
1.13 
L27 

0.93 
1.40 
L33, 
L20 
L58, 

1.47 
1.3S 
1.07  I 
1.27  I 
1.20; 

L58' 
0.99 
1.24; 
0.581 


AND  TIDAL  CONSTANTS. 


305 


Interval. 


Mean. 

i 

s  '  HWI. 


Tropic. 


55 


I! 
t\ 

6 
7 


11  ' 
12 

w 

15  I 

16, 

17  I 

18  • 

19  1 

20  ' 

21 
22 
23 
24 
25 

26 
27 

2» 
29 


31 
92 


h.  m. 
005 
12  17 
12  19 
042 
2  00 

12  15 
11  82 

11  56 
003 
1  20 

12  16 
1120 

084 
0  42 
038 

0  11 

1  00 
050 
028 
1  00 

1  29 

2  00 
1  00 

[0  201 
[12  lo] 

[11  30 
11  10" 
11  80 
U  35 

11  25; 

11  28] 
11  28 

11  48 

12  15 


3h 


39 

40 
41 
42 


43 
44 

45 
46 
47 

48 

:  49  , 

50 

51  ' 

52  ' 


55 
■  56 
I  57 

i58 
|59 
i60 


LWI. 


lu 


pi 


85 


[12  00' 

0  20 

1  01 
0  23} 


[3  10 
Jl  63 
11  15 
10  5o 

10  W 

11  30] 
11  00" 

11  50 

12  10 
[0  15^ 

0  18 
0  40 
'2  00 
2  05 

>  2o; 

[1  101 
2  00 

2  17 

3  17 


HHWI. 


h.  m. 
625 
6  10 
6  12 

6  19  • 

7  40 

5  38 
607  . 

6  20 ; 

648 
860 

620 
606 
7  36 
7  13  I 

6  46  j 

620  i 

7  09 

6  26 
633  I 

7  a*)  ! 

7  46  I 

8  SO ; 

705  ' 
[6  261 

t5  85] 

5  15] 

4  55 

5  06' 

6  05 
5  10 


4  19] 
'4  20" 

4  34 

5  03' 


6  05 
3  09' 
6.30 
6  50 


5  40 
'5  4o 
'6  00" 
'6  36' 


[9  46] 
6  33 

5  00 
4  42 

4  4i; 

4  801 

'4  47' 

6  38 
6  0U 

6  so; 

6  331 
6  56 
8  25 

8  35 

9  55; 

[7  27] 
820 

8  41 

9  36 


LLWI. 


h.  m. 

-0  06a 

12  056 

12  066 

026a 

1  47a 

11  196 

10  836 

11  006 
11  396 

0  33a 

11  286 
10  316 
-0  12a 
-0  03a 
-0  09a 

-0  38a 
0  lUt  I 
-0  02a  I 
-0  19a! 

0  14a  ' 

I 
OSOa 

1  11a 
0  13a 

-1  lOa 
10  256 

9  466 
9286 
9  486 
9  486 
9  326 

9  246 
9296 
9  516 
10  166 


9  386 

9  196 

-0  50a 

12  136 


10  136 

8  526 

9  546 
10  246 


12  006 
9  186 
8  256 
8  156 
8  226 

8  386 
8  366 

1  43<i 

2  OHa 
2  22n 

2  30ri 

2  5>Vi 
4  316 

4  296 

5  436 

3  176 
3^:56 

3  346 

4  426 


Range  of  tide 


7  12a  i 
6  55a 
5  13<zi 

5  34/1 

6  07rt 

6  09a 

6  31a 

7  bHti 

8  09a 

9  29a 


Mean 

(Mn). 


I 


h,  m. 
7  01a 
6  48(t 

6  65a 

7  11a 
825a 

608a 
589a 
5  50a 

7  16a 
9  15a 

648a 

5  82a  I 

8  01a 
7  87a 
7  11a 

6  47a 
786a 
6  Ma 

6  58a 

7  30a 

808a 

8  57a 

7  30o 

9  44a 
9  27a 

903a 

8  51a 
850a 

9  Ola 
9  19a 

8  41a 
8  42a 

8  40a 

9  25a 


9  Ola 
8  40a 
10  10a  I 
10  46a, 


9  36a 

7  48a| 

8  08a 
8  27a 


0406 
7  34a 
7  81a 
7  04a 
6  56a 


feet, 
2.3 
1.8 
1.6 
1.1 
1.4 

1.5 
1.4 
1.6 
2.0 
2.2 

1.8 
2.0 
2.4 
2.4 
2.3 


Spring 


2.1 
2.0 
1.9  ! 
2.3 


2.5  ■ 

2.0 

2.3 

[0.6] 

0.5' 
0.3' 

;o.2; 

o.r 

0.1 
0.1' 
0.1 


0.3] 
0.1 
1,0' 
0.6 


0.6 


7  Oin  [1.0] 

7  3«i'i  I  1.2 

H  22'i  1.5 

9  17a  0.7 


Neap 

(Np). 


Great 
trooic 

(G«). 


3  I 

4  I 


/ea. 

2.9 
2.3 
2.0 

1.4 

1.8 

2.0 
1.8 
2.1 
2.6 
2.9 

2.4 
2.6 
8.2 
8.1 
8.0 

2.8 
2.6 
2.5 
8.0 
8.2  I 

8.2  I 
2.6  ' 
8.0  I 
[1.7] 
l.lj, 


V2I 
'1.4*^ 
0.7' 


0.4 
0.3] 
0.1 
0.2' 
0.3; 

0.1 
0.5* 
0. 5' 
0.3' 

;o.  s; 

[0.7 

0.6 
0.5 


o.r'     0.8 


0.' 

1.7 
0.9 


feet. 
1.5  ' 
1.2  . 

1.1  i 
0.7  I 
0.9  ' 

0.9 
0.9 
1.0 

1.2  , 
1.4 

1.1  ! 

1.2  ' 
1.5 
1.5  I 

1.4 

1.3 
1.2 
1.2 
1.4 
1.5 

1.5 
1.2 

0.8 
■0.2' 
0.2' 
0.1' 

o.i] 

0.0" 
0.1' 
0.0' 
0.0' 


O.r 
0.1 

0.5' 
0.2' 


0.1 
0.1' 
0.0 
0.2 


Tropic  diurnal 
inequality. 


HWQ. 


2.9 
2.4 
2.1 
1.5 
1.9 

2.4 
2.3 
2.5 
8.0 
8.3  , 

2.8 
8.0 
3.5 
3.5  , 
3.4 

3.1 
8.0 
2.9 
8.4 
8.5 

3.6 
3.0 
3.4 
2.9 
2.5 

2.3 
2.1 
2.2 
2.0 
1.9 

1.6 
1.7 

1.8 
1.7 


2.0 
1.6 
2.5 
2.1 


2.0 
2.8 
2.3 
2.1 


1.4 
1.8 
1.6 
1.7 
1.9 

1.4 
2.1 
2.0 
1.8 
2.3 

2.2 
2.0 

1.6 
1.9 

1.8 


feet. 
1.2 
1.1 
1.0 
0.8 
0.9 

0.8 
0.8 
0.8 
0.9 
0.9 

0.9 
0.9 
1.0 
1.0 
1.0 

0.9  I 
0.9  I 
0.9 
1.0 
1.0 

0.8 
0.9 
1.0 


0.9 

2.3 

1.0 

2.2 

1.3 

2.0 

0.6 

1.. 

LWQ. 


Diurnal  wave. 


Mean  8ea  level 
above  plane  of~ 


Tropic 
HW 

inter- 
val. 


feet, 
0.4 
0.8 
0.8 
0.8 
0.8 

1.4 
1.8 
1.4 
1.6 
1.7 

1.5 
1.6 
1.8 
1.7 
1.7 

1.6 
1.6  I 
1.6 
1.7 
1.8 

2.0 
1.6 
1.7 


h.  m. 


Tropic 
range. 


21  18 


21  26 


"1 

1 

1 

1 

* 

21  38 

21  24 

21  29 

21  52 

• 

20  07 



1 

1 ;      "*      * 

i        ! 

1 

; 1 

1 

' 

0.4, 
0.4 
0.3  I 


1.2 
1.2 
0.6 


feet. 
1.3 
1.1 
1.1 
0.9 
1.0 

1.6 
1.6 
1.7 
1.9 
2.0 

1.8 
1.9 
2.1 
2.1 
2.1 

2.0 
1.9 
1.9 
2.1 
2.1 

2.2 
1.9 
2.1 
2.2 
2.1 

2.0 
1.9 
1.9 

1.8 
1.8 

1.6 
1.7 
1.7 
1.7 


1.8 
1.5 
2.1 
1.9 


1.8 
2.2 
2.2 
2.0 


1.4 
1.9 
1.7 
1.7 
1.8 

1.6 
1.9 
1.6 
1.5 
1.7 

1.7 
1.6 
1.4 
1.6 
1.5 

1.7 
1.3 
1.2 
0.7 


Predic- 
tions. 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


I 

feet.    I 
1.2  , 
0.9 
0.8  I 
0.6 
0.7  , 

0.8 
0.7  ' 
0.8  . 

1.0  ) 

1.1  I 

0.9  I 

1.0  ■ 

1.2  j 
1.2  ! 

•1.2  I 

1.0  ! 
1.0  , 
1.0  I 
1.2; 
1.2  I 

1.2  I 
1.0 
1.2: 
1.0  ' 

0.8 ; 


0.8 
0.7 
0.7 
0.7 
0.6 

0.5 1 
0.5  ! 
0.6  I 
0.5  , 


0.7 
0.4 
0.9 
0.7 


0.7 
0.7 
0.7 
0.7 


0.5 
0.6 
0.5 
0.5 
0.6 

0.4 
0.7 
0.5  , 
0.5  I 
0.6 

0.6  I 
0.5 
0.5 
0.6 
0.5  I 

0.6 
0.6  ' 
0.8  i 
0.4 


I 

I 

feet. 
1.3  , 
1.0  , 
0.9  ; 
0.7  , 
0.8  I 

1.3 
1.2  I 
1.4 
1.7 

1.8  ' 

1.5  I 

1.7 

1.9, 

1.9  . 

1.8 

1.8 
1.7 
1.6 
1.8 
1.9 

2.1 
1.7 
1.8 
1.4 
1.2 

1.1 
1.0 
1.1 
1.0 
0.9 

0.8 
0.8 
0.9 
O.S 


1.0 
0.7 
1.2 
1.0 


1.0 
1.1 
1.1 
1.0 


0.7  ' 
0.9  I 
0.8  I 
0.8 
0.9 

0.7 
1.0 
0.8 
0.7 
0.8 

0.8 
0.8 
0.7 
0.8 
0.7 

0.8  , 
1.0  j 
0.9  ' 

0.5 ; 


£€Ut. 

o 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.6 
2.5 
2.5 
2.5 
3.0 

3.0 
3.0 
8.0 
8.0 
3.5 

4.0 
4.0 
4.0 
4.0 


4.0 
4.0 
4.0 
4.0 


I 


4.5 
4.5 
4.5 
4.5 


5.0 
4.5 
4.5 
5.0 
5.0 

6.0 
5.0  I 
6.0  I 
5.5  ' 
5.5  ; 

5.5 
6.0 
6.0 
6.0 
6.0 

6.0 
6.5 
6.5 
6.5 


866 


TABLE  3.— TIDAL  DIFFERENCES 


Station. 


Geographic  position. 

I  Ix)ngitucie. 

I  LatI-  

tude. 

Arc.     Time. ' 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


NORTH  AMERICA  ^East 
Coast  )— Continued. 

TRXA8. 

1  Bolivar  Point  Light 

2  Galveston,  Doswells  Wharf  . . . 

3  Morgans  Point,  Galveston  Bay. 

4  ,  Brazos  River  Entrance 

5  Pa8N  Cavallo,  Matagorda  Bay . . . 

6  Aransas  Pass  Light 

7  1  Corpus  Christi  Pass 

S     BnUOH  Santiago  Light 

9  I  Rio  Grande  Entrance 


Xorth. 
o  / 
29  22 
29  19 
29  41 
28  56 
28  22 

27  52 
27  36 
26  04 
25  57 


I 


MEXICO. 

Gulf  of  Mcjtl^o. 


10  '  Tampico 

11  I  Vera  Cruz 

12  \  Areas  Cays 

13  Triangles 

14  Laguna  de  Termlnos  . 


15     Campeche. 
'  16  !  Sisal. 


17  :  Cape  Catoche 

I  18     Mugueres  Harbor  . 
I  19     Cozumel 


22  10  , 

19  12 

20  15  . 

20  54 

18  86 

19  50 

21  10 
21  82 
21  14 

20  28 


Belize 17  33 


GUATEMALA. 


Caribbean  Sea. 
Dulce  River  Entrance. . . 


HONDURAS. 


Qiribbean  Sea. 


Roatan  Island . . 
Bonacca  Island. 


NICARAOUA. 

C\in'bbean  Sea. 


I  24     Serranilla  Bank 

25  '  Serrana  Bank 

26  Old  Providence  Island 

27  Cape  Qraclas  a  Dios  Harbor . 


28  Pearl  Cays 

29  I  Com  Islands 

30  I  Bluefields 

31  ;  San  Juan  del  Norte  (Greytown). 


I 


C08TA  RICA. 

Ckirfbbean  Sea. 
82  Point  Blanco 


15  50 


16  23 
16  29 


15  50 
14  20 

13  21 

14  52 

12  23 
12  10 
11  53 
10  66 


BERMUDA  ISLANDS. 

33  .  Ireland  Island,  dockyard  . . 


Memory  Rock 

Great  Bahama  Island  . 

Whale  Key 

Great  Abaco 

Gun  Key 


44  Clarence  Harbor,  Long  Island. 

45  I  Crooked  Island 

46  Mariguana  Island 

47  j  Inagua  Inland 

48  Turks  Islands 


Andros  Island 

Nassau, New  Providence  Island. 

Eleuthera  Island 

San  Salvador,  or  Cat  Island 

Watling  Island 


!_ 


32  20 


26  59 
26  29 
26  42 
26  17 
26  34 

24  29 

25  05 
25  08 
24  20 
24  00 

23  06 
22  49 
22  26 

20  56 

21  26 


West. 


94  46 
94  47 

94  68 

95  18 

96  24 

97  03 
97  13 
97  10 
97  09 


97  49 
96  08 

91  58 

92  08 
91  53 

90  32 
90  03 

87  04 
86  62 

86  48 


h.m. 

6  19  :  Galveston 
6  19  1  Galveston 
6  20  I  Galveston 
6  21  Galveston 
6  26     Galveston 

6  28  Galveston 

6  29  Galveston 

6  29  (Galveston 

6  29  Cialveston 


6  31 
6  25 
608 
6  09 
6  08 

6  02 
6  00 
6  48 
5  47 
5  47 


88  14       5  63 


88  45 


86  28 
85  64 


79  48 

80  17 

81  18 
83  14 

83  26 
83  03 
83  43 
83  41 


64  50 


78  40  I 
77  08 
77  08  i 


Galveston  . 
(lalveston  . 
Galveston  . 
Galveston  . 
Galveston  . 


Time  meridian, 
9(P  W. 


123  i 
1-23  I 
123 
123  ! 
123 

123 
123 
123 
123 


123 
123 
12:) 
123 
123 


h.m. 
+0  24 

000 
+3  15 
-0  08 
-1-0  17 

-1-0  09 
-0  10 
-1  89 
-2  11 


Galveston ,  123  \ 

Key  West 119  i 

Key  West 119  i 

Key  West 119  I 

Key  West 119  ! 


Key  West 119 


Key  West 119 


Key  West 119  t    -111 

Key  West 119       -KO  04 


5  65 


5  46 
5  44 


5  19 
5  21 
5  25 
5  33 


5  34     Key  West 1  119 

5  32     Key  West I  119 

5  35  I  Key  West 119 

6  35  I  Key  West I  119 


Key  West 119 

Key  West ,  119  , 

Key  West |  119 

Key  West 119 


5  32 


4  19 


5  17 
5  15 
5  09 


I 


79  18 

5  IT 

77  44 

5  11 

77  21 

5  09 

76  08 

5  05 

75  24 

5  02 

74  27 

4  5M 

74  58 

5  00 

74  21 

4  57 

73  00 

4  52 

73  41 

4  55 

71  09 

4  45 

Key  West 119 


Sandy  Hook 83 


Key  West 119 

KevWest 119 

Key  West 119 

Key  West 119 

Key  West 119 

Key  West 119 


Key  West. 
Key  West. 
Kev  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 


119 
119 
119 
119 

119 
119 
119 
119 
KevWest ;    119 


h.  m. 
+0.09 

0  00 
-f-2  21 

0  or» 

-hO  22 

+0  12 
-0  07 
-2  19 
-2  21 


Local  time. 


I 


-4-0  47 
-1-0  03 
-8  05 
-8  11 
-2.55 

-2  17 
-1-1  84 
-hOS2 
+0  21 
-0  89 


-0  46 


-1-0  14 


-3  44 
-2  28 
-5  16' 
-5  21 
-5  06 

-1  12 
-1-2  08 
-J-1  05 
+0  53 
-0  07 


-0  12 


+  0  48 


-0  39 
+0  86 


-4  26 
-4  25 
-4  26 
+2  04 


-4  47 
-4  47 
-4  47 
+1  83 


+5  28  I  +6  00 

+6  13  I  +6  44 

+6  18  I  +5  49 

+4  88  I  +5  10 


+4  88 
-0  23 


-1  07 
-1  02 
-0  58 
-0  86 
-0  27 


+5  10 
-0  28 


-0  88 
-0  80 
-0  26 
-0  24 
+0  05 


1  08 

-0  86 

1  28 

-0  66 

1  48 

-1  16 

1  48 

-1  16 

148 

-1  16 

028 

+0  04 

1  58 

-1  26 

1  28 

-0  86 

068 

-0  26 

1  18 

-0  46 

Ratio 
Height.      I      of 

;ninge*>.i 

HW.      LW.   ' 


Mean  Low 
Water. 


fe^. 

+0.2 
0.0 

-0.7 
0.0 
0.0 


feet. 
0.0 
0.0 

+0.1 
0.0 
0.0 


0.0  I  0.0 

0.0  1  0.0 

-0.4  0.0 

-0.2  ;  0.0 


-0.8 

+0.6  , 

0.0  i 

0.0 

0.0 

-f-1.2 

+0.2 

0.0 

0.0 

0.0 


0.0 


+0.4 


+L6 
0.0 


+0.4 
+0.4 
-0.4  . 
+0.4 

+0.4  [ 

+0.4  I 

+0.4 

0.0 


-0.1 
-0.4 
-0.2 
-0.2 
-0.2 

-0.8 
0.0 
0.0 
0.0 
0.0 


0.0 


-1.3 


+1.2 
+1.8 
+2.4  i 
+1.2 
+1.2  , 

+L1 
+1.9 
+1.9 
+1.9 
+L9 

+2.0 
+0.8 
+  1.1 
+1.5 
+1.1 


0.0  I 
0.0 


0.0 


0.0 


0.0 
0.0  , 
0.0  I 
0.0 
0.0  . 

0.0 
0.0 
0.0 
0.0 
0.0  ^ 

0.0  , 
0.0  I 

0.0  ! 

0.0 
0.0 


1.07 
1.00 
0.47 
1.07 
1.07 

1.07 
1.07 
0.73 
0.9S 


0.87 
1.60 
1.07 
1.07 
1.07 

2.40 
1, 16 
0.99 
1.C7 
0.99 


1.32 


2.23 
0.99 


0.0 

L82 

0.0 

L32 

0.0 

0.66 

0.0 

1.82 

0.0 

1.32 

0.0 

L32 

0.0 

1.32 

0.0 

0.99 

1.07 


2.07  1 

2.48! 
2.89 
1.98 
1.90 

1.90 
2.56 
2.56 
2.56 
2.56 

2.64 
1.65 
1.90 
2.23 
1.90 


AND  TIDAL  CONSTANTS. 


367 


! 

Interval. 

Ran»fe  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pa.ss. 

Mean 

.WI. 

Tropic, 

Mean 

<Mn). 

Spring 

(Sg). 

Neap 

(NpJ. 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW.     Tropic 
inter-    range. 

val. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

I 

HHWI. 

LLWI. 

t 
t 

East. 

1    h.m. 

1        14  071 

h.  TO. 
[10  23] 
[10  83" 

ro4o' 

[10  80" 

[10  47; 

[10  35] 
[10  15 
[8  10 
[8  03 

A.  TO. 

7205 
6  56d 
10  106 
6466 
7066 

6666 
6366 
5  076 
4856 

h.  TO. 

10  14a 

feet. 

ro.7i 

feet. 

0-81 

feti. 
0.61 

fed. 
l.G 
1.5 
0.7 
1.6 
1.6 

1.0 
1.6 
1.1 
1.4 

fert. 

feet.        A.  m. 

1.4 
0.9 
1.4 
1.4 

feet. 
0.7 
0.6 
0.3 
0.6 
0.6 

0.6 
0.6 
0.4 
0.5 

/€€t. 

0.9 
0.9 
0.6 
0.8 
0.8 

0.8 
0.8 
0.6 
0.7 

0 

7.0 
7.0 
7.0 
7.0 
7.5 

7.5  1 
7.5 
7.5  ' 
7.5 

,    2 
3 
4 

5 

6 

7  ' 

8 

9 

f4  16 
6  30 
4  15 
4  36 

[4  25] 
4  05 
2  00 
1  65 

10  05a 
0006 
10  03a 
10  20a 

10  08a 
948a 
7  36a 
7  84a 

0.6 
0.1 

o.r 
0.7; 

[0.8] 

0.8 

0.4 

0.7 
0.1 
0.8 
0.8 

[0.9] 
0.8 
0.4 
0  5 

0.5 
0.1 
0.6 

0.6; 

[0.7] 

;o.6; 
0.2 

0  5] 

21  41 

1.4 
1.4 
1.2 
1.3 

10  [1  061 

11  2  49 

12  [12  06 

13  12  00 
1  14     [12  16; 

15  2  69 

16  10  20 

17  9  80 

18  9  20 

19  8  20 

[7  191 

8026 
7  186 
4  106 
4  046 
4  206 

4  596 

10  076 
9  166 
9056 
8066 

6  40a, 

7  56ai 

[0.2] 
0.4 
0.8 
0.8 
0  3 

[0.31 
0.6 
0.4 
0.4 

0  41 

[0.1] 
0.3 
0.2 
0.2 

0  •?' 

1.3 
2.4 
1.6 
1.6 
1.6 

8.6 
1.9 
1.7 
1.8 
1.7 

19  58 

20  35 

1.3 
2.4 
1.5 
1.5 

0.4 
0.7 
0.5 
0.5 
0.5 

0.8 
0.7 
0.6 
0.6 
0.6 

0.6 
1.1 
0.8 
0.8 
0.8 

2.3 
0.8 
0.7 
0.8 
0.7 

7.0 
6.5 
6.0 
6.0 

6.0 

6.0 
6.5 
4.6 
4.5 
4.6 

8  38 
550 

5  45 

6  00 

508a 
603a 
5  18a 

9  13a 
4  55a 
406a 
3  67a 
2  66a 

1.5 

9  28 
4  10 
3  1" 
308 
206 

1.7 
1.4 
1.2 
1.3 

1.2 

2.1 
.       1.8 
1.6 
1.6 
1.5 

1.3 
0.9 
0.8 
0.9 
0.8 

0.4 
0.9 
0.9 
0.9 
0.9 

3.0      20  59 

0.3    

0.3    

0.3   

0.8   

3.0 
1.0 
0.9 
1.0 
0.9 

1 
20 

800 

1  60 

7466 

2  37a 

1.2 

1.5 

0.8 

1.7 

0.9 

0.8 

0.9 

0.6 

0.7 

6.5 

121 

90O 

250 

8  476 

888a 

1.6 

2.0 

1.1 

2.1 

1.0 

0.8 

1.1 

0.8 

0.9 

5.6 

22        7  86 
|28        860 

123 
2  38 

7  266 
8366 

1  66a 
325a 

2.7 
1.2 

3.5 
1.5 

1.8 
0.8 

3.4 
1.7 

1.3 
0.9 

0.4 
0.8 

1.4 
0.9 

kt 

1.6 
0.7 

6.6 
5.0 

'24        4  00 

;25        4  00 

126        4  00 

27       10  20 

10  18 
10  13 
10  13 
407 

8  476 
8  476 
3486 
10  07a 

10  566 

10  566 

11  086 
4506 

1.6 
1.6 
0.8 
1.6 

2.0 
2.0 
1.0 
2.0 

1.1 
1.1 
0.5 
I.l 

2.1 
2.1 
1.2 
2.1 

1.0 
1.0 
0.7 
1.0 

0.8 
0.8 
0.2 
0.3 

1.1 

1.1 

0.7 

1.1 

0.8 
0.8 
0.4 

0.8 

0.9 
0.9 
0.5 
0.9 

8.5 
4.0 
4.5 
4.5 

.28 
29 
30 
31 

1  50 
1  85 
1  40 
1  00 

803 
7  47 
752 
7  13 

1  376 
1  226 
1  276 
0  466 

8  466 
8  306 
8356 
8006 

1.6 
1.6 
1.6 
1.2 

2.0 
2.0 
2.0 
1.5 

1.1 
1.1 
1.1 
0.8 

2.1 
2.1 
2.1 
1.7 

1.0 
1.0 
1.0 
0.9 

0.8 
0.8 
0.3 
0.3 



1.1 
1.1 
1.1 
0.9 

0.8 
0.8 
0.8 
0.6 

0.9 
0.9 
0.9 
0.7 

6.5 
6.0 
8.6 
6.0 

■32 

1  00 

7  13 

0  466 

8026 

1.3           1.6 

0.9 

1.8 

0.9 

0.8 

1.0 

0.6 

0.8 

6.0 

33 

704 

0  52 

7  Ola 

1  08a 

3.3 

4.0 

2.6 

8.6 

0.8 

0.1 

.. 

0.9 

1.6 

1.7 

West. 
9.0 

34 
35 
36 
37 
38 

7  40 
7  45 
7  60 
762 
820 

128 
133 
1  88 
140 
208 

7  30a 
785a 
7  41a 
7  42a 
809a 

2  Ola 
2  08a 
2  05a 
2  14a 
2  44a 

2.5 
3.0 
3.5 
2.4 
2.3 

3.2 
3.8 
4.5 
3.1 
3.0 

1.7 
2.0 
2.4 
1.6 
1.5 

3.1 
3.8 
4.8 
3.0 
2.9 

1.2 
1.4 
1.6 
1.2 
1.2 

0.4 
0.5 
0.5 
0.4 
0.4 



1.3 
1.5 
1.6 
1.3 
1.3 

1.2 
1.5 
1.8 
1.2 
1.2 

1.4 
1.7 
1.9 
1.4 
1.3 

East. 
0.5 
0.6 
0.0 
0.0 
0.6 

39 
40 

41 
42 
43 

7  40 
7  20 
700 
700 
700 

1  28 
108 
048 
048 
0  48 

729a 
7  11a 
6  51a 
6  51a 
6  51a 

2  04a 
1  38a 

1  mi 
1  18a 
118a 

2.3 
3.1 
8.1 
3.1 
3.1 

8.0 
4.0 
4.0 
4.0 
4.0 

1.5 
2.1 
2.1 
2.1 
2.1 

2.9 
8.9 
8.9 
8.9 
8.9 

1.2 
1.4 
1.4 
1.4 
1.4 

0.4 
0.5 
0.5 
0.5 
0.5 



1.3 
1.5 
1.5 
1.5 
1.5 

1.2 
1.6 
1.6 
1.6 
1.6 

1.3 
1.7 
1.7 
1.7 
1.7 

1.0 
0.6 
0.0 
0.0  t 
0.0 

44 
|45 
U6 

;47 

148 

820 
650 

1  _'_» 

2  08 
038 
1  06 
138 
118 

8  11a 

6  39<i 
709o 

7  40« 
7  19a 

2  3S<i 
1  16a 

1  44a 

2  11a 
1  54a 

3.2  '        4.1 
2.0          2.5 

2.3  3.0 
2. 7          8. 5 
2. 3          3. 0 

2.1 
1.3 
1.5 

1.8 
1.5 

4.0 
2.6 
2.9 
3.4 
2.9 

1.4 
1.1 
1.2 
1.3 
1.2 

0.5 
0.4 
0.4 
0.4 
0.4 

1.5 
1.2 
1.3 
1.4 
1.8 

1.6 
1.0 
1.2 
1.4 
1.2 

1.8 
1.2 
1.3 
1.5 
1.3 

0.5 
0.0 
0.0 
0.5 
0.0 
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TABLE  3.— TIDAL  DIFFERENCES 


I 


NORTH  AMERICA  (East 
Coast)— Continued . 

WEST  INDIES. 


Cuba. 

Cape  San  Antonio . . . 

Habana  

Matanzas 

Cardenas 

Sagna  la  Grande 


Cayo  Pared6n  Grande. 

Cay  Frances 

Nuevitas 

Jibara 

Cape  Mays! 


11  Giiantan&mo 

12  Santiago  de  Cuba 

18  ManzaniUo 

I  14  Cienfuegos  or  Port  Xagtm . 


'  20 
.  21 
,  22 
I  23 
24 


25 

,  26 

I  27 

2« 

29 


81 


140 

'41 

42 

43 

44 


,51  I 

52  I 


Jamaica. 


Morant  Point 

Port  Royal 

South  Negrll  Point. . . . 

St.  AnnsBiiy 

Grand  Cayman  Island. 


Haiti  or  Santo  Domingo. 


Port  au  Prince.. 
Fort  Dauphin..., 

SamanaSay 

Santo  Domingo. 
Jacmel 


Porto  Rico. 


Culebrita  Island  Light 

Great  Harbor.  Culebra  Island. 

Port  Ferro,  Crab  Island 

San  Juan 

Fajardo  Harbor 


Humacao  Bay. 
Port  of  Ponce.. 
Port  Guanica.. 

Port  Real 

Mayaguez 


Windward  or  Caribbean  Julandf. 


St.  Thomas  Island v. 

St.  Bartholomew  Island 

Antigua  Island 

Guaaaloupe 

Dominica 


Martinique 

St.  Vincent,  Kingstown  . 

Barbados 

Grenada 

Tobago 


SOUTH  AMERICA  (North  and 
East  Coasts). 


Cnribbean  .Sea. 


Colon  (AHpinwall). 
Caledonia  Harbor . 
Cartagena 


Geographic  position. 
I    Longitude.    I 


Standard  port  for 
reference. 


Tidal  differences. 


NoHh. 
o     / 

21  62 
28  08 
23  02 
23  04 

22  46 

22  29 
22  86 
21  38 

21  04 
20  15 

20  09 
20  00 
20  19 

22  08 


17  55 

17  66 

18  18 

18  30 

19  20 


18  87 

19  45 
19  13 
18  27 
18  12 


Name. 


Arc.     Time. 


Wett. 

o    '    I  h,m. 

84  58  !  5  40 

82  22  ,  529 

81  45  6  27 

81  12  I  5  25 

80  07  5  20 


78  09  I 

79  14  , 
77  05  I 

76  06  I 

74  08 : 

75  14 
75  51 

77  10 

80  28 


76  11 

76  47  ; 
78  24 

77  16  ' 
81  21 


T2  21 

71  48 
69  09 
69  53 

72  35 


5  13 

6  17 
508 
504 

4  57 

5  01 
603 
5  09 
5  22 


5  05 

6  07 
5  14 
5  09 
5  25 


4  49 
4  47 
4  37 
4  40 
4  50 


Key  West 119 

Key  West i  119 

Key  West '  119 

Key  West |  119 

Key  West !  119 


Key  West. 
KevWest. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 


Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 


Galveston  . 
St.  John... 
St.  John . . . 
Galveston  . 
Galveston  . 


18  19 

65  14 

4  21 

18  18 

65  17 

4  21 

18  06 

65  26 

422 

18  29 

66  07 

4  24 

18  20 

65  38 

4  28 

18  09 

65  46 

423 

17  69 

66  40 

4  27 

17  58 

66  56 

428 

18  05 

67  11 

429 

18  13 

67  08 

4  29 

Galveston  . 
Galveston  . 
Galveston  . 
Key  West.. 
Key  West.. 


119 
119 
119 
119 
119 

119 
119 
119 
119 


123 
123 
123 
123 
123 


123 
47 
47 
123 
123 


128 
1*23 
123 
119 
119 


KevWest 119 

Galveston :  123 

Galveston 123 

KevWest 119 

Key  West '  119 


18  25 
17  64  I 
16  59  I 
16  12 
15  36  ' 


64  58 
62  51 
61  4S 
61  27 
61  31 


4  20 

4  11 

4  07 

406 

4  06 

Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 
Key  West.. 


123 
123 
128 
123 
119 


14  42       60  W       4  04  ,  Key  West 119 


13  10 
13  07 
12  04 
11  10 


9  18 
8  66 
10  27 


61  13 

59  86 
61  45 

60  42 


4  05 

8  5^ 

4  o; 

4  OS 


Key  West. 

Key  West. 

I  KevWest. 

Key  West. 


I 


79  51  5  19 
77  47  !  5  11 
76  32       5  02 


Key  West. 

Key  West. 

,  Key  West. 


Maraeaibo 

LaGuaira 

Orinoco  River  Entrance. 


10  43  71  39  4  47 
10  40  I  66  5S  4  2S 
9  02       60  50       4  03 


Apia. 
Apia. 
Apia. 


Port  of  Spain. 
Galeota  Point. 


10  89 
10  08 


61  31  , 
60  59 


4  06 
4  04 


Apia. 
Apia. 


Time. 


Page. 


HW. 


LW. 


Time  meridian, 
7B°  W. 


h.  m. 
+  0  23 
000 
+  0  10 
+  103 
+  1  88 

-  1  04 

-  2  40 

-  1  40 
-2  24 

-  8  11 

-0  67 
-026 
+  2  41 

-  8  88 


h.  m. 
+  065 
+  022 
+  0  42 
+  1  35 
+  206 

-0  32 

-  2  08 

-  1  08 

-  1  62 
-2  39 

-006 
+  029 
+  3  13 

-  3  06 


Height. 


HW.      LW. 


Mean  Low 
irater. 


Local  time. 


-9  42 

-  8  42 

-  6  15 

-  8  42 
-10  42 


+11  69 
-11  61 
-  8  26 
-11  61 
+10  69 


-10  27 

-  1  03 
-066 
-9  27 

-  9  27 


-11  43 
--  1  53 
-0  57 
-10  43 
-10  43 

Time,  meridian, 
6(P  ir. 

-  9  12 

-  907 

-  8  61 
+  0  41 
+  0  27 

+  0  30 

-  835 
-10  49 
+  0  89 
+  0  24 

Local  time. 

-10  65  -  9  87 

-10  44  -  9  28 

-  9  44  -  8  28 

-  8  44  -  7  28 
+  7  35  +806 


-10  33 

-10  82 

-10  30 

-  0  04 

-  0  31 

-  029 

-  636 

-  7  69 

-  0  24 

-  1  16 

119 
119 
119 
119 


119 
119 
119 


209 
209 
209  ' 


209 
209  I 


+  7  25 
+  6  18 
+  6  25 
+  6  a5 
+  7  25 


+  8  44 
+  2  42 
+  2  02 


1  33 
0  39 
0  50 


2  20 
2  40 


+  7  86 

+  6  62 

+  6  66 

+  636 

+  7  56 


+  4  15 
+  3  18 
+  2  83 


-  1  82 
-088 
-0  61 


-  2  21 

-  2  41 


feet. 
0.0 
-0.8 
+0.5 
+0.2 
+0.8 

+1.0 
+0.8 
+0.6 
+0.7 
+1.0 

+0.8 
+0.6 
+L9 
+0.4 


-0.4 
-0.4 
-0.4 
-0.4 
-0.3 


-0.4 
+L4 
-0.6 
+0.6 
+0.8 


-0.4 
-0.2 
-0.4 
-0.1 
-0.1 

+0.1 
-0.6 
-0.6 
-0.2 
+0.3 


-0.4 

0.0 

+0.4 

-0.8 

0.0 

-0.8 
0.0 

+1.1 
0.0 

+0.4 


-0.8 

0.0 

+0.1 


-0.9 
-0.6 
-0.4 


feeL 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
-0.1 


-0.2 
-0.4 
-0.4 
-0.2 
-0.2 


-0.2 
0.0 
0.0 
0.0 
0.0 

0.0 
-0.2 
0.0 
0.0 
0.0 


0.0 

0.0 

-0.2 

-0.1 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


ao 

0.0 
0.0 


-0.8 
-0.8 
-0.3 


Ratio 

of 
ranges. 


+0.3     -0.3  \ 
-0.8  I  -0.3  I 


AND  TIDAL  CONSTANTS. 


369 


Interval. 


Mean. 


HWI.     LWI. 


h.  m. 

sao 

8  18 
880 
925 
10  00 

720 
5S0 
700 
6  20 
5  40 

760 
820 
10  30 
4  47 


6  50 
900 


7  66 

8  04 


[7  11] 


4  00 

3  50 
2  60 
2  50 

2  30 

3  50 


51  j 
52 


5  06 

6  00 
6  50 


4  20 
4  00 


A.m. 
2  IS 
156 

2  18 
813 

3  48 

1  08 
12  03 
048 
006 
U  53 

200 
280 

4  18 
11  00 


0  39 
248 


180] 
184^ 
1401 
2  20 
209 

2  12 


2  16 
2  00 


[0  58] 


10  12 

10  02 

902 
8  42 
10  02 


0  06  f-^  6  18 
11  80  6  17 
10  50        4  87 


11  17 

12  12 
12  00 


10  30 
10  10 


Tropic. 


HHWI.      LLWI, 


k.  m. 
7536 
8096 
8006 
8526 
9826 

6556 
6226 
6306 

6  516 
5  156 

7  396 
8086 

10  216 
4  34a 


10  00a 

11  00a 
2  006 

11  00a 
900a 


800a 
700a 
800a 
900a 
900a 


8  50a 
8  51a 
8  52a 
8  57a 
853a 

8  55a 
0  176 
11  17a 
8  Ola 
750a 


8  49a 
900a 

10  00a 

11  00a 
S46a 

333a 
2  36a 
2  39a 

2  16a 

3  37a 


—0  116 
11  16a 
10  35a 


5  046 
5  596 
5  496 


4  196 
3596 


A.  m. 
2  10a 
8  18a 

2  12a 

3  06a 
3  42a 

1  02a 
11  576 

0  44a 

0  02a 

11  476 

238a 

2  48a 
448a 

11  43a 


10  006 

11  006 
200a 

11  006 
9  006 


0  00a 
11006 

000a 

1  00a 
100a 


055a 
1  00a 
1  15a 
1  43a 
1  17a 

1  2ki 
1  26a 
11  366 
0  00a 
033a 


0  51a 

1  00a 

2  00a 

3  00a 
10  69a 

10  59a 
9  52a 
9  88a 
9  29a 

10  45a 


7  156 
6  046 
5  266 


11  27a 

12  20a 
12  10a 


10  38a 
10  20a 


Range  of  tide. 


Mean 
(Mn). 


feet. 
1.2 
0.9 
1.7 
1.4 
2.0 

2.2 
2.0 
1.7 
1.9 
2.2 

2.0 
1.7 
8.1 
1.6 


0.4 

M 
0.4 
0.5^ 
'0.5" 


2.3 


0.8 

;o.M" 

'0.6' 

1.1 
1.1 

1.3 

II 

1.5 


0.5 
0.6 
"0.8" 
0.6' 
1.2 

0.9 
1.2 
2.3 
1.2 
1.6 


0.9 
1.2 
1.3 


2.0 
2.3 
2.6 


3.2 
2.6 


Spring 
(8g). 


ML 
1.5 
1.8 
2.2 
1.8 
2.6 

2.8 
2.6 
2.2 
2.4 
2.8 

2.6 
2.2 
4.0 
2.0 


Neap 
(Npf. 


feet. 
0.9 
0.7 
1.2 
1.0 
1.4 

1.6 
1.4 
1.2 
1.4 
1.6 

1.8 
1.1 
2.1 
1.1 


5.5 
8.0 


1.0 

1.8 
1.4 

1.5 


L5 

1.1 
1.6  I 
3.0 
1.5  I 
2.1 


1.1 
1.5 
1.6 


2.6 

2.8 
8.1 


4.0 
3.2 


2.9 
1.5 


0.6 
0.6' 
0.4' 
0.9 
0.8 

1.0 


0.6  [0.1 
1.2  0.8 
2.0        1.0 


Great 
tropic 
(Gc). 


0.8 

0.6 
0.8 
1.6 
0.8 
1,1 


0.6  ' 
0.8  I 
0.9 


1.5  I 

1.7 

1.8 


2.4 
1.9  ; 


feet. 
1.4 
1.7 
2.9 
1.6 
2.2 

2.4 
2.2 
1.9 
2.1 
2.4 

2.6 
2.2 
3.9 
2.1 


1.1 
1.1 
1.1 
1.2 
1.3 


1.2 
5.5 
8.1 
2.2 
2.5 


Tropic  diurnal 
inequality. 


HWQ. 


1.0 
1.2 
1.1 
1.8 
1.3 

1.5 
0.8 
1.0 
1.3 
2.1 


1.2 

1.6  ' 
2.0 
1.3  , 

1.7  ! 

1.1  I 

1.7 

2.9 

1.7 
2.1 


1.1 
1.7 
1.8 


2.0 
2.8 
2.5 


3.2 
2.6 


feet. 
0.9 
1.2 
1.1 
1.0 
1.2 

1.2 
1.2 
1.1 
1.2 
1.2 

1.1 
1.0 
1.4 
l.O 


LWQ. 


1.6 
1.2 


0.8 
0.4 


0.5 


0.6 
0.8 


0.9 

0.8 
0.9 
1.2 
0.9 
1.0 


0.8 
0.9 
0.9 


0.3 
0.8 
0.4 


0.4 
0.4 


ffet. 
0.1 
0.2 
0.1 
0.1 
0.1 

0.1 
0.1 
0,1 
0.1 
0.1 

0.4 
0.3 
0.5 
0.3 


Diurnal  ware. 


Mean  aea  level 
above  planeof— 


Tropic 
HW. 
inter- 
val. 


h.  m. 


0.5 
0.4 


0.7 
0.1  ' 


0.2 


0.3  , 
0.4 


0.2 
0.3 
0.4 
0.3 
0.3 


0-2  I 

0.8 

0.3 


0.1 
0.1 
0.1 


0.1 
0.1 


Tropic 
range. 


11  05 


Predic-  Tropic 
tions.     LLW, 


i.p. 

1.2 

1.2 
1.2 
1.1 
1.2  I 
1.2  I 

1.2  ! 
1.1 
1.5 
1.1 


1.0 
1.0 
1.0 
1.1 
1.1 


1.1 
1.8 
1.8 
1.4 
1.5 


0.9 
1.1 
1.0 
1.0 
0.9 

1.0 
0.7 
0.8 
0.7 
0.9 


1.1 
1.3 
1.4 
1.1 
0.9 

0.8 
0.9 
1.3 
0.9 
1.1 


0.8 
0.9 
1.0 


0.8 
0.3 
0.4 


0.4 
0.4 


0.6 

feet. 
0.7 

0.5 

0.9 

0.8 

0.9 

0.7 

0.8 

1.0 

1.1 

1.1 

1.0 
0.8 
1.0 
1.1 

1.0 
0.8 
1.6 
0.8 


0.4 
0.4 
0.4 
0.4 
0.4 


0.4 
2.2 
1.2 
0.8 
0.9 


0.5 
0.6 
0.4 
0.6 
0.6 

0.6 
0.4 
0.8 
0.5 
0.8 


0.4 
0.6 
0.7 
0.4 
0.6 

0.4 
0.6 
1.2 
0.6 
0.8 


0.4 
0.6 
0.6 


1.0 
1.2 
1.2 


1.6 
1.3 


Varia- 
tion of 
the  com- 
pasB. 


1.2 
1.1 
0.9 
1.1 
1.2 

1.2 
1.0 
1.7 
0.9 


0.6 
0.6 
0.6 
0.6 
0.6 


0.6 
2.3 
1.8 
1.1 
1.2 


0.5 
0.6 
0.6 
0.9 
0.5 

0.7 
0.5 
0.5 
0.5 
0.8 


0.6 
0.8 
1.0 
0.6 
0.7 

0.5 
0.7 
1.3 
0.7 
0.9 


0.5 
0.7 
0.8 


0.9 
1.1 
1.2 


1.5 
1.2 


East. 
o 

8.5 
3.0 
2.5 
2.5 
2.0 

1.5 
2.0 
1.5 
1.0 
0.5 

1.0 
1.0 
1.5 
2.0 


2.0 
2.0 
2.5 
2.0 
3.0 


1.0 
0.6 
0.0 
0.0 
1.0 

West. 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
0.5 
0.5 
0.5 
0.6 


1.0 
1.6 
1.6 
1.6 
1.0 

1.0  i 

0.5 
1.0 
0.0 
0.0 


East. 


5.0 
4.5 
4.0 


8.0 
2.0 
0.6 


0.0 
0.0 


24290—03 24 


870 


TABLE  3.— TIDAL  DIFFERENCES 


station. 


Geographic  podUon.  \      ^^'''^Sig??  '~ 


SOUTH  AMERICA  (NORTH  AND 
East  (Coasts)— Continued. 


Oeorgetown,  Demerarf)  River . 
Paramaribo,  Surinam  River. , 


Lati-. 
tude. 


N<yrth. 


6  49 
602 


Cayenne,  CayenneRiver '    4  66 


BRAZIL. 


Cape  Cachipour 

Conani  River 

Maraca  Island  Anchorage 

Balique  Id.  Lt,  Amazon  R.  Entr... 
Point  Pedrera,  Amazon  River 


8  49 
2  50 
209 
054 

0  11 

South. 

023 

1  27 

1  17 
280 

2  16 


14  !  Tutola  Anchora^re '  2  46 

15  San  Joao  da  Paranahiba I  2  59 

16  Camocim I  2  63 

17  Point  Jericoacoara '  2  48 

18  I  Mandahi  River  Entrance 8  10 


9  Dentro  Channel,  Para  R.  Entr  . 

10  Para,  Para  River 

11  San  Joao  Islands  Ll^ht 

12  I  Maranhfto,  or  San  Luiz 

13  Santa  Anna  Reefs  Light 


19  Ceara 

20  Aracati,  Jafuarybe  River  . 

21  Povoacao,  Mossoro  River. . 

22  '  CapeSt.  Roque 

23  Parahiba  River  Light 


I 


SOUTH  AMERICA  (SOUTH  AND 
East  Coasts). 

BRAZIL— eontinued. 


24  I  Pemambuco  (Recife  Arsenal).. 

26  Maoeio 

26  San  Francisco  River  Entrance  . 

27  BahU 

28  Mono  Sao  Paulo 


29     PortCamamu 

80  !  San  Jorge  dos  Ilheos. 

81  SantaCruz 

82  Comoxatiba 

83  Caravellas 


Abrolhos  Island  Light 

Aldeia  Velha,  Barra  de  Santa  Cruz. 

Victoria,  Esplrito  Santo  Bay , 

Benevente 

Itabapuana , 


Macahe 

Porto  Frio 

Rio  de  Janeiro 

Paratio,  II ha  Grande  Bay  . 
SanSebastiao 


Santos 

Paranagua 

Cape  Joao  Diaz,  San  Francisco  R. 

Santa  Catharina  Island 

Rio  Grande  do  Sul 


Castillo  Bay 

Montevideo,  Plata  River . 
Colonla,  Plata  River 


ARGENTINA. 

BuSNOS  A  YRE8,  Plata  River . . 
Barragan  Bay,  Plata  River . . . 

San  Boronbon  Bay 

Cape  San  Antonio 

Point  Mogotes 

Port  Belgrano,  Bahia  Blanca. 


842 
428 
4  67 
629 
6  57 


804 
936 
10  28 
12  68 
18  21 

18  54 
14  47 

16  17 

17  06 
17  43 

17  57 

19  55 

20  19 

20  49 

21  20 

22  28 
22  58 

22  55 

23  13 
23  48 

23  66 

25  31 

26  11 

27  27 
82  06 


84  22 
84  58 
84  28 


84  86 
84  49 
86  54 
86  20 
38  09 
38  59 


Longitude. 


Arc.     Time. 


Wett. 


58  11 
56  13 
52  20 


51  01 
50  53 
50  30 

49  56 

50  48 


47  56 

48  31 
44  55 
44  19 
43  86 

42  21 
4147 
40  62 
40  32 
39  23 

38  81 
87  45 
37  10 
85  16 
34  60 

34  64 

35  41 

36  28 
38  31 
88  54 

39  02 
89  03 
89  02 
j  39  10 
89  09 

38  40 
40  08 
40  20 
40  41 
40  59 

4147 
42  00 
48  09 
44  46 
46  28 

46  20 
48  80 
48  32 
48  81 
52  08 

58  48 

56  12 

57  62 

68  22 
67  54 
57  22 
56  46 
67  30 
6162 

Name. 


h.fn, 

8  S3  I  Kingstown  . 
3  41  '  Kingstown  . 
3  29    Kingstown . 


I 
8  24  !  Cape  Town . 
8  24  I  CApe  Town . 
3  22  I  CApe  Town . 
8  20  Cape  Town . 
8  23  ,  Cape  Town . 


3  12  I  Cape  Town . 
3  14  Cape  Town  . 
3  00  CApe  Town  . 
2  57  I  Cape  Tovrn . 
2  64    Cape  Town . 


2  49 
2  47 
248 
2  42 
238 

234 
2  31 
229 
2  21 
2  19 


2  20 
223 
2  26 
234 
2  36 

2  36 


Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 

Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 


Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 

Cape  Town . 
2  36  '  Cape  Town . 
2  36  I  Cape  Town . 
2  37  I  Cape  Town . 
2  37    Cape  Town  . 


235 
2  41  I 
2  41 
243  I 
2  44 

2  47 
2  48  I 

2  58  , 
259 

302  I 

305 

3  14 
3  14 
3  14 
329 


335 
3  45 
3  51 


854 
8  62 
8  49 
3  47 

3  50 

4  07 


Cape  Town . 
Cape  Town . 
Cape  Town. 
Cape  Town . 
Cape  Town. 


Buenos  Ayres.. 
Buenos  Ayres.. 
Buenos  Ayres.. 


Buenos  Ayres., 
Buenos  Ayres., 
Buenos  Ayres. 
Buenos  Ayres., 

Sitka , 

Sitka 


;Page. 


Cape  Town 

Cape  Town 

Cape  Town 

Cape  Town 

Cape  Town 


Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 


Tidal  differences. 


Time. 


Height. 


313 
813 
313 


HW.         LW.        HW.      LW. 


Local  time. 


Mean  Low 
Water. 


I 


h.m. 
+  558 
+  780 
+  606 


261 
261 
261 
281 
261 


261 

261 : 

261  I 
261  I 
261  ' 

201 
261  I 
261  I 
261 

261  •' 


261 
261 
261 
261 


261 
261 
261 
261 
261 


261 
261 
261 


8  10 
7  24 
7  52 
522 
802 


3  12 
202 

7  89 
708 

8  18 

8  48 
885 
848 
838 
888 

828 
808 
909 

9  49 
854 


-  9  21 

-  9  34 
-987 
-948 
-10  03 


-10  08 
^10  18 
-10  08 
261  I  -10  83 
261  -10  48 


261 
261 
261 
261 
261 

261 
261 
261 
261 
261 

261 
261 
261 
261 
261 


127 
127 
127 


127 
127 
127 
127 
159 
169 


-10 
-10 
-11 
-11 
-11 

-11 
-11 
-11 
-12 
-12 


-U  02 
-10  57 
-11  82 
-11  17 
-962 


+  1  17 
-4  62 
-0  16 


000 
-046 
-  2  18 
+  800 
-264 
+  544 


K.m. 
+  680 
+  7  40 
+  609 


-8  13 
-608 
-488 
-208 
+  0  12 


3  10 
2  01 
787 

7  01 

8  17 

8  47 
884 
842 
887 
8  82 

8  27 
804 
906 

9  48 
853 


-9  15 
-938 
-986 
-  9  42 
-10  04 


feet. 
-8.4 

-  2.7 

-  6.8 


+  8.2 
+10.4 
+18.8 
+  6.8 
+  8.2 


+  8.8 
+  4.4 
+  6.6 
+  8.6 
+  6.0 

+  4.8 
+  6.8 

i+  6.6 
1+  2.0 
1+  2.6 

+  2.2 
+  2.0 
+  2.4 
+  2.6 
+  2.0 


+  1.2 
+  2.4 
+  1.8 
+  1.8 
+  0.6 


-10  04  +  0.8 
-10  17  +0.8 
-10  27  +  0.6 
-10  82  1+  0.2 
-10  41    +  0.8 


-10  87 
-10  67 
-1104 
-11  12 
-1122 

-11  84 
-11  22 
-11  04 
-12  17 
-12  03 

-11  03 
-10  58 
-11  81 
-11  16 
-9  61 


+  1  68 


+  1.6 

-  0.8 

-  1.0 

-  0.2 
0.0 

+  8.0 
-0.4 

-  0.8 
0.0 

-  1.0 

+  0.4 
+  0.8 

-  0.4 
+  0.4 

-  2,6 


feet. 
-1.0 
-LO 
-1.0 


-0.6 
-0.6 
-0.6 
-0.6 
-0.6 


-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 


RaUo 

of 
ranges. 


-0.2 
-  4  12  +  1.4 
+  0  07   +1.8 


000 
-0  87 
-150 
+  888 
-266 
+  5  67 


-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

Mean  Low 
WaterSpringt, 

+0.2 
+0.2 
+0.2 


0.0 
+  1.4 
+  2.9 
+  8.0 
-  2.2 
+  8.1 


0.0 
+0.2 

+a8 

+0.2 
-2.2 

-L6 


AND  TIDAL  CONSTANTS. 


kl 


Interval. 


Bange  of  tide. 


1 1     HWI. 


Mean. 


Tropic. 


I  h.  m. 

1  I  4  18 

2  I  660 

3  427 


642 
628 
600 
880 
10  60 


LWI.      HHWI.  '    LLWI. 


9  I  10  40 

10  ;  11  60 

11  I  6  14 

12  I  6  60 

13  6  85 


24  ' 
26 
26  I 
27 

28 

29 
I  30 
'31 

32  : 


605 
6  18 
6  10 
6  16 
620 


19  * 

625 

20 

650 

21 

4  45 

22 

405 

28 

600 

4  83 
420 
4  17 
4  10 
860 


8  15 
256 
260 
240 
280 

220 
280 
260 
186 
160 

260 
256 
220 
286 
400 


820 
200 
680 


6  43 
600 
4  30 
960 
948 
600 


h.  m. 
960 
12  00 
10  80 


U  50 
2  80 
800 
680 
7  50 


428 
6  87 
0  02 
088 
11  47 

11  n 
11  80 
11  22 
1127 
11  32 

11  87 

12  00 
10  67 

10  17 

11  12 


10  50 
10  82 
10  29 
10  22 
10  00 


Mean 
(Mn). 


860 

10  00 

8  85 

9  47 

325 

9  87 

820 

9  82 

3  10 

928 

927 
907 
900 
852 
8  42 

880 
842 
900 

7  47 
800 

900 
906 
882 

8  47 
10  12 


206 
8  12 
000 


12  16 
1140 
10  80 
886 
338 
000 


h.  m. 


h.  m. 


6896 
6266 
6580 
8286 
10  486 


I 


10  386 

11  476 
6  126 
6  486 
6886 

6026 
6  166 
5086 
6  126 
5  176 

5226 
5  476 
4  426 
4  026 
4  676 


I 
4806 
4  176 
4  146 
4  076 
8  466 

8  476 
8826  I 
8  216 
8  176 
3  076  ! 

8  126 
2  516  ! 
2466  I 
2866 
2  276  ' 

2  176 
2266 
2  466 
1  836 

1  466 

2  476 
2626 
2  166 
2826 
8  646 


8S3a 
2  18a 
642a 


669a 
6  18a 
4  40a 
10  006 
9  306 
6466 


11  56a 

2846 
8086 
6846 
7546 


4826 
5426 
0066 
0  426 
11610 

U  22a 
11  84a 
11  28a 
U  32a 
11  37a 

11  42a 

12  05a 
11  02a 

10  22a 

11  17a 


10  56a 
10  37a 
10S4a 
10  27a 
10  07a 

10  06a 
9  68a 
9  44a 
938a 
929a 

9  32a 
9  16a 
9  09a 
8  69a 
.  8  47a 

836a 

8  49a 
908a 

7  62a 
809a 

9  06a 
9  11a 

8  S9a 
868a 

10  28^1 


1  27o 

786a 

-0  32a 


11  326 

11  066 

10  026 

8  07a 

3  43a 

008a 


feet. 
6.4 
7.1 
4.5 


7.2 
14.6 
22.9 
10.9 
12.8 


7.9 
8.4 
10.7 
12.6 
10.0 

8.9 
9.8 
10.7 
6.0 


6.2 
6.1 
6.5 
6.7 
6.0 


6.3 
6.6 
6.9 
6.8 
4.6 

4.8 
4.9 
4.6 
4.8 
4.9 

6.7 
3.2 
8.0 
3.8 
4.0 

7.0 
3.7 
8.2 
4.0 
8.0 

4.4 
4.9 
8.6 
4.5 
1.4 


1.5 
2.9 
8.4 


1.8 
3.0  , 
4.4 
4.5 
7.6  ' 
12.3  , 


Neap 

(Npf. 


8.6 
9.6 
6.0 


9.6 
19.0 
80.0 
14.3 
16.2 


10.4 
11.0 
14.1 
16.5 
18.1 

11.7 
12.9 
14,1 
7.9 
8.6 

8.2  • 
8.0  , 
8.5 
8.8 
7.9  ' 


7.0' 

8.5  I 

7.8 ; 

7.6 
6.0 

6.8  I 
6.4  ! 
6.0 

6.6  I 
6.4 

7.5 
4.2 
4.0 
5.0 
6.8 

9.2 
4.9 
4.2 
6.3 
4.0 

6.8 
6.4 
4.7 
6.9 
1.8 


2.0 
8.6 
4.0 


2.1 
8.6 
5.2 
6.3 
9.8 
15.8 


8.9 
4.8 

2.7 


4.6 
9.1 
14.8 
6.8 
7.7 


4.9 
6.2 
6.7 
7.9 
6.2 

6.6 
6.1 
6.7 
8.7 
4.1 

3.9 
3.8 
4.1 
4.2 
3.7 


3.3 
4.1 
8.7 
8.6 
2.9 

8.0 
8.1 
2.9 
2.7 
3.1 

8.6 
2.0 
1.9 
2.4 
2.6 

4.4 
2.3 
2.0 
2.5 
1.9 

2.8 
3.1 
2.2 
2.8 
0.9 


0.9 
2.3 
2.7 


1.4 
2.8 
8.4 
3.5 
6.1 
8.2 


Great 
tropic 

(Qc). 


feet 


7.9 
15.6 
24.2 
11.8 
18.2 


8.7 
9.2 
11.6 
18.6 
10.9 

9.8 
10.6 
11.6 
6.7 
7.8 

6.9 
6.8 
7.2 
7.4 
6.7 


6.0 
7.2 
6.6 
6.5 
5.2 

5.4 
5.5 
5.2 
4.9 
5.5 

6.4 
3.7 
8.5 
4.8 
4.5 

7.7 
4.2 
3.7 
4.5 
8.5 

5.0 
5.6 
4.1 
5.1 
1.7 


1.9 
4.1 
4.7 


2.7 
4.2 
5.9 
5.9 
7.7 
18.9 


Tropic  diurnal 
inequality. 


HWQ. 


0.6 
0.9 
1.1 
0.8 
0.8 


0.7 
0.7 
0.8 
0.8 
0.8 

0.7 
0.7 
0.8 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 


0.6 
0.6 
0.6 
0.6 
0.6 

0.5 
0.6 
0.5 
0.5 
0.5 

0.6 
0.4 
0.4 
0.5 
0.5 

0.6 
0.5 
0.4 
0.5 
0.4 

0.5 
0.5 
0.6 
0.6 
0.3 


0.3 
1.7 

i.a 


1.3 
1.7 
2.1 
2.1 
1.3 
1.7 


LWQ. 


fed. 


0.3 
0.5 
0.6 
0.4 
0.4 


0.3 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.8 
0.8 

0.3 
0.3 
0.3 
0.8 
0.8 


0.8 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.8 
0.3 

0.3 
0.2 
0.2 
0.2 
0.2 

0.3 
0.2 
0.2 
0.2 
0.2 

0.3 
0.3 
0,2 
0.3 
0.1 


0.1 
0.7 
0.8 


0.5 
0.7 
0.9 
0.9 
2.1 
2.7 


Dinmid  wave   I  ^«"*  ■**  ^^^^^ 
Diumai  wave,  'above  pUne  of— 


Tropic 
HW 

inter- 
val. 


h.  m. 


Tropic '  Predic- 
range.    tions. 


feet. 


16  00 


20  09 


0.7 
1.0 
1.8 
0.9 
0.9 


0.7 
0.8 
0.9 
0.9 
0.8 

0.8 
0.8 
0.9 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.6 


0.6 
0.7 
0.6 
0.6 
0.5 

0.6 
0.6 
0.5 
0.5 
0.6 

0.6 
0.5 
0.4 
0.5 
0.5 

0.7 
0.5 
0.6 
0.6 
0.4 

0,5 
0.6 
0.6 
0.5 
0.8 


0.8 
1.9 
2.0 


1.4 
1.9 
2.8 
2.3 
2.5 
3.2 


feet. 
3.2 
8.6 
2.2 


8.6 
7.2 
11.4 
6.4 
6.2 


4.0 
4.2 
6.4 
6.8 
5.0 

4.4 

4.9 
6.4 
3.0 
8.3 

8.1 
8.0 
8.2 
8.4 
8.0 


2.6 
8.2 
8.0 
2.9 
2.8 

2.4 
2.4 
2.8 
2.2 
2.4 

2.8 
1.6 
1.6 
1.9 
2.0 

8.5 
1.8 
1.6 
2.0 
1.6 

2.2 
2.4 
1.8 
2.2 
0.7 


1.0 
1.8 
2.0 


1.0 
1.8 
2.6 
2.6 
4.9 
7.9 


Tropic 
LLW. 


feel. 


8.9 
7.6 
12.0 
6.8 
6.5 


4.2 
4.6 
5.7 
6.6 
5.4 

4.8 
5.2 
5.7 
8.8 
8.6 

8.4 
3.3 
8.6 
8.6 
8.3 


2.9 
3.6 
8.2 
8.2 
2.6 

2.7 
2.7 
2.6 
2.4 
2.7 

8.1  , 
1.8 
1.7  ' 

2.1  I 

2.2  I 

3.8 
2.0 
1.8 
2.2 
1.7 

2.6 
2.7 
2.0 
2.6 
0.8 


Varia- 
tion of 
the  com- 
pass. 


Wett. 
o 

0.0 
1.0 
2.6 


8.0 
8.0 
8.0 
8.6 
3.0 


4.5 
4.0 
7.0 
7.5 
8.0 

9.0 
9.5 
10.5 
10.5 
11.0 

12.0 
12.6 
13.0 
15.0 
16.6 


15.5 
15.0 
14.0 
12.0 
12.0 

11.5 
11.5 
11.5 
11,0 
11.0 

11.5 
10.0 
10.0 

9.5 

9.0 

8.5 
8.0 
7.5 
6.5 
5.5 

5.0 
2.0 
2.0 
2.0W. 
2.6  £. 


'  E(Ut. 

0.9  I  4.0 

1.8  6.0 

2.1  !  8.0 


1.2 
1.9 
2.7 
2.7 
4.5 
6.7 


8.0 
8.0 
7.6 
7.5 
8.5 
11.5 


372 


TABLE  3.— TIDAL  DIFFERENCES 


40 


Station. 


SOUTH  AMERICA  (South  and 
East  Coasts)— Continued. 

PATAGONIA. 

East  coast. 

Point  Medano,  Rio  Negro  Entr 

Port  San  Antonio,  San  Matias  Gulf. 
Port  San  Josef,  San  Matias  Gulf . . . . 

Port  Madryn.  Nuevo  Gulf 

Port  Santa  Elena 


Port  Desire 

Port  San  Julian . 
Port  Santa  Cruz . 

Coy  Inlet 

PortOaUegos.... 


MAGBLLAN  STRAIT. 


Sarmiento  Bank 

Cape  Virgins 

DungenesB 

Cape  Espiritu  Santo . 
Catherine  Point 


Possession  Bay,  Stonewall  Anch . . . 

Direction  Hill 

First  Narrows 

Philip  Bay,  east  side 

St.  JagoBay 


Gregory  Bay 

Second  Narrows 

Gracia  Point 

Pecket  Harbor 

Royal  Road,  Elizabeth  Island. 


Santa  Magdalena  Island . 

Sandy  Point 

Port  Famine 

Cape  San  Isidro . 


Geographic  position.  | 


Standard  port  for 
reference. 


Lati- 
tude. 


Swallow  J 

Playa  Parda  Cove . 

Port  Angosto . 
Sylvia  Cove  . . 
PortTamar... 
Tuesday  Bay . 
Cape  Pillar... 


South. 

o     t 

41  03 
40  46 

42  23 
42  45 
44  81 

47  45 

49  15 

50  08 

50  58 

51  88 


52  30 
52  19 
52  24 
52  39 
52  82 

52  16 
52  21 
52  30 
52  40 
52  32 

52  37 
52  45 
52  44 
52  47 
52  49 

52  66 
58  10 

53  38 
58  4: 


CapeFroward ^  53  54 


Wood  s  Bay 

Port  Gallant,  Fortescue  Bay. 
BorjaBay 


DETACHED  ISLANDS. 


Rocas  Reef  Light 

Fernando  Noronha 

Trinidad  Islands 

Martin  Vaz  Islets 

South  Georgia  (Royal  Bay)  . 

FALKLAND  ISLANDS. 

Port  Louis,  Berkeley  Sound. 

Bay  of  Harbors 

Port  Stephens 

Port  Egmont 


TIEBRA  DEL  FUEOO. 


San  Sebastian  Bay 

Cape  Penas 

Cape  San  Diego 

Staten  Island,  east  end. 
Goree  Road 


C.  Horn,  St.  Martin  C,  Hermlte  I. 

Diego  Ramirez  Islands 

New  Year  Sound 

Noir  Island 

Week  Island 


53  48 
53  42 
53  32 
53  30 
53  19 

53  14 
52  59 
52  56 
52  61 
52  43 


3  61 

3  50 

20  30 

20  29 

51  31 


51  29 
62  15 
62  12 
51  18 


53  15 

63  62 
61  42 

54  43 
56  12 

55  51 
66  28 
55  83 

64  26 
53  12 


Longitude.    | 
Arc.    I  Time. 


Name. 


62  46 
64  47 
64  20 

64  59 
65-22 

65  55 

67  42 

68  23 

69  10 
69  01 


68  22 
68  26 
68  34 

68  45 

69  10 
69  29 
69  36 
69  37 
69  65 


Wait, 
h. 


Page, 


4  11     Sitka- 159 

4  19  ,  Sitka I  159 

4  17  ,  Sitka I  159 

4  20     Sitka I  159 

4  21     Sitka I  159 

4  24     Sitka I  169 

4  31  ,  Sitka 169 

4  34     Sitka '  169 

4  37     Sitka I  159 

.4  36     Sitka 150 


71  88 

72  00  I 
72  29  I 

72  48 

73  00  , 


73  22 

73  33 
78  46 

74  27 
74  42 


33  49 
32  25 
29  22 
28  53 
36  01 


68  27 
67  88 

66  10 
63  47 

67  00  I 

67  38  > 

68  43  i 

69  56 

73  03 

74  21  I 


Tidal  differences. 


4  82  Sitka . 
4  83  Sitka . 
4  34  Sitka . 
4  34  I  Sitka . 
4  35    Sitka  . 


4  37 
4  38 
4  38 


4  40 


Sitka. 
Sitka. 
Sitka . 
Sitka . 
Sitka. 


70  08 

4  41 

70  17 

441 

70  82 

4  42 

70  48 

443 

70  86 

442 

70  86 

4  42 

70  64 

444 

70  69 

4  44 

70  55 

4  44 

71  18 

4  46 

4  47 
448 
450 
4  51 
4  62 

4  58 
454 
4  56 
468 
4  59 


159 
159 
169 
159 
159 

169 
169 
159 
159 
159 


Sitka t  l.i9 

Sitka 169 

Sitka 159 

Sitka I  159 

Sitka 159 

Sitka '  159 

Sitka 169 

Sitka I  159 

Sitka 159 

Sitka I  169 

Sitka 169 

Sitka I  169 

Sitka '  159 

CapeHom ,  181 

CapeHom !  131 

CapeHom I  131 

Cape  Horn I  181 

CapeHom i  181 

CapeHom 181 

CapeHom '  181 


2  15  Kingstown . 

2  10  Kingstown . 

1  57  Apia 

156  Apia 

2  24  Singapore  . . 


58  00  I  3  52 

59  16  3  57 

60  40  4  08 
6005  4  00 


4  34 
4  30 
4  21 
4  15 
428 

480 
4  35 
4  40 

4  52 
4  57 


Sitka . 
Sitka. 
Sitka . 
Sitka. 


Sitka 

Sitka 

Sitka 

Tientsin  Entrance 
Tientsin  Entrance 


318 
313 
209 
209 
193 


159 
159 
159 
159 


169 
159 
159 
177 
177 


CapeHom 131 

CapeHom 131 

CapeHom I  181 

CapeHom '  181 

CapeHom 181 


Time. 


HW.         LW^. 


Locai  time. 

h.  m. 
+10  34 


h.  m. 
+10  33 
+10  19 
+  9  49 
+  6  49 
+  384 


Height. 


Ratio 

of     I 
ranges., 


HW.     LW 


+10  20  +10.0 
+  9  50  +14.6 
+  6  49  1+  0.8 
+  3  85  1+  4.0 


Mean  Low 
Water  Sprinfft, 

feet. 
-L6 
-0.6 


feet.  I 
+  2.2 


-  0  16  I  -  0  16  i+  6.4 

-  2  06  I  -  2  05  1+15.4 

-  8  21  I  -  8  20   +24.8 

-  8  41  -  8  41  1+24.6 

-  4  01  '  -  4  00   +29.6 


0.0 
-1.8 
-L4 

-1.2 
0.0 
+L0 
+1.2 
+L8 


-  4  41  -  4  40    +23.2     +1.0 

-  4  28  '  -  4  22    +28.6     +L0 

-  4  22  ,  -  4  21  ;+24.1  ,  +1.1 

-  4  21  !  -  4  20    +23.8     +1.0 

-  4  17  -  4  16  1+16.8  '      0.0 

-  4  06  '  -  4  03  1+23.8  I  +1.0 

-  3  58  I  -  3  53    +22.8  ,  +0.8 

-  8  54  I  -  8  48  1+28.8  I  +L0 

-  3  36  -  8  28    +  5.0  I  -L2 

-  3  27  I  -  8  18  1+  6.8  ;  -LO 


-  3  18  -  3  08 

-  2  61  I  -  2  88 

-  2  84  -  2  21 

-  2  13  I  -  2  00 

-  2  17  I  -  2  04 

-  2  16  I  -  2  03 

-  1  88  '  -  1  25 
-^  0  48  -  030 

-  0  20  -  007 
+  0  12  +  0  26 


+  0  89  I 
+  1  05  , 
+  1  89 

-  2  13 

-  2  36 

-  2  57 
-306 

-  3  11 
-3  22 
-334 


+  6  42 
+  6  37 

-  3  04 

-  3  09 

-  2  40 


7  11 
6  62 
607 
522 


-6  51 
-609 

-  8  21 
-10  36 
-11  04 

000 

-  0  17 
-0  47 

-  1  46 

-  2  16 


+  0  49 

+  1  13 

+  1  44 

-  1  53 


+  7.8 
+  8.5  1 

-  3.8  I 

-  4.7  , 

-  3.8 


-1.0 
-0.7 
-2.4 
-2.5 
-2.4 


-  2.1 

-2.1 

-  6.5 

-2.6 

-  5.6 

-2.6 

-  3.8 

-2.4 

-4.7 

-2.5 

-  3.8 

-  8.8 

-  6.0 
+  0.2 


-  2  17    -  0.4 


-  2  40 

-  2  49 
-254 
-805 

-  8  16 


+  655 
+  6  50 
-804 
-309 
-  2  32 


-  7  27 
-  6  51 
-506 
-5  21 


-  5  60 
-608 
-820 
-11  14 
-11  42 

000 
+  0  01 
-029 

-  1  28 

-  1  58 


-  0.8 
-0.4 
+  1.1 
+  1.0  I 
-0.8 


-  1.0 

-  4.6 
+  0.6 
+  0.2 

-  4.8 


-  7.1 

-  6.7 

-  4.6 

-  1.4 


+  6.8 

-  0.6 
-2.1 

-  1.5 

-  2.4 

0.0 

+  0.2 

+  0.2 

0.0 

0.0 


-2.4 

-2.4 

-2.6 

0.0 

0.0 

0.0 
0.0 
0.1 
0.0 
0.0 


+0.2 
-0.2 
+0.2 
+0.2 
-1.0 


-2.7 
-2.7 
-2.3 
-2.0 


-1.0 
-2.0 
-2.1 
-1.1 
-L2 

0.0 
0.0 
0.0 
0.0 
0.0 


AND   TIDAL   CONSTANTS. 


378 


Inteiral. 


Mean 


Tropic. 


1 
'  2 
3 
4 
5 

I    6 
7  I 
8 
9 
10 


11 
12 
13 
14 
16 

16 
17 
18 
19 

;2o 

21 
22 
23 


26 
27  ; 

28| 
29  ; 


!31 


34 
85 

36 
87 

38 
39 

I  40 


41 
42 
43 
44 
45 


46 
47 
48 
49 


50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


h,  m. 
10  50 
10  85  , 
10  05  ' 

7  06 
3  60 

000 

10  35 

9  20 

9  00 

8  40 


8  00 
8  18 
8  19 
8  20 

8  24 

8S5 

IS 

905 

9  14 

9.23 
9^ 
10  07 
10  28 
10  24 

10  25 

11  06 

11  58 

12  21 
0  28 

0  54 

1  20 
1  54 
1  53 
1  31 

1  09 
1  00 
0  55 
0  44 
0  82 


5  05 
5  00 
340 
335 
7  19 


6  81 
560 
785 
720 


650 
682 
420  I 
4  19 

360  I 

407 
350 
320 
220 
150 


h.  m. 
438 
423 
853 
0  52 

10  03 : 

6  12  ' 
423  I 
808  ! 
2  47 
228  , 


1  48 
206 

2  07 
208 
2  12 

2  25 
•236 

'  240 
800 
.3  10 

320 

3  60 
407 
428 

4  24 

425 
503 
558 
/J  21 
B58 

7  16 

7  40 

8  11 
808 
7  44 

7  21 
7  12 
7  07 
6  56 
645 


11  18 
11  13 
958 
9  48 
1  11 


11  27 

12  08 
1  23 
1  06 


038 
020 
10  83 
10  82 
10  06 

10  02 
10  03 
983 
8  33 
803 


h.  m. 
10  356 
10  246 
9  556 
6  506 
3  376 

-  0  136 

10  25a 

9  10a 

8  51a 

8  32^1 


7  51a 
809a 

8  10a 
8  11a 
8  14a 

826a 
8  34a 
8  38a 

8  52a 

9  02a 

9  11a 
9S9a 
9  47a 
10  07a 
10  04a 

10  07a 

10  38a 

11  35a 

12  Ola 
0  076 

0  846 

1  006 
1  806 
1  386 
1  156 

0  526 
0486 
0  416 
0  306 
0  156 


6  39a 


5  04a 
525a 
7  14a 
7  03a 


6  38a 
6  16rr 
4  02a 
4  07a 
3  37a 

8  52a 

3  35a 
3  05a 
2  04a 
1  34a 


h.  m. 
4  46a 
4  30a 

3  59a 

1  Ola 
10  116 

6  196 

4  296 
3  136 

2  526 
2836 


1  586 

2  116 
2  126 
2  186 
2  186 

2  306 
2406 
2456 

3  076 
3  176 

3  276 
8  576 

4  186 
4  406 
4366 

4  356 

5  176 

6  116 

6  826 

7  056 

7  276 

7  516 
8256 
8306 

8  076 

7  456 
7366 
7  276 
7  166 
7  096 


I 


1  236 


11  43a 

12  18a 
1  366 
1  186 


0  456 
0  296 
10  43a 
10  49a 
10  22a 

10  24a 
10  24a 
9  54a 

8  55a 
8  25a 


Range  of  tide. 


Mean 

(Mn). 


feet. 
11.5 
18.3 
22.4 
10.3 
13.1 

14.3 
28.0 
30.9 
31.2 
35.6 


90.0 
80.2 
80.7 
80.4 
28.4 

30.4 
29.6 
30.4 
14.0 
15.6 

16.4 
17.9 
6.2 
5.5 
6.2 

7.7 
8.9 
4.7 
6.2 
5.5 

6.2 
6.2 
4.3 
4.5 
4.0 

3.6 
8.8 
5.3 
5,2 
8.6 


7.5 
4.5 
3.0 
2.6 
1.7 


3.3 
3.7 
5.5 
8.3 


15.6 
9.2 
7.7 
6.9 
6.0 

4.3 
4.5 
4.5 
4.3 
4.2 


Spring 
(8g). 


fed. 
14.7 
23. 5 
28.7 
13.2 
16.8 

18.3 
29.5 
39.6 
40.0 
45.6 


38.5 
38.7 
89.4 
39.0 
80.0 

89.0 
88.0 
89.0 
18.0 
20.0 

21.0 

23.0 

7.9 

7.0 

8.0 

9.9 
5.0 
6.0 
8.0 
7.0 

8.0 
8.0 
5.5 
5.0 
4.5 

4.0 
4.3 
6.0 
5.8 
4,0 


10.0 
6.0 
4.0 
8.5 
2.3 


4.3 

4.8 
7.1 
10.7 


20.0 

11,8 

9.9 

7.8 

6.7 

4.8 
5.0 
5.0 
4.8 
4.7 


Neap 
(Np). 


feet. 
7.7 
12.3 
15.0 
6.9 
8.8 

9.6 
15.4 
20.7 
20.9 
23.9 


20.1 
20.2 
20.6 
20.4 
16.7 

20.4 
19.8 
20.4 
9.4 
10.5 

11.0 
12.0 
4.2 
3.7 
4.2 

5.2 
2.6 
8.1 
4.2 
8.7 

4.2 
4.2 
2.9 
3.9 
8.5 

8.1 
8.8 
4.6 
4.5 
8.1 


4.6 
2.7 
1.8 
1.6 
0.8 


2.2 
2.5 
8.7 
5.6 


10.5 
6.2 
5.2 
6.0 
5.2 

3.8 
8.9 
8.9 
8.7 
3.7 


Great 
tropic 
(Gc). 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
13.0 
20.2 
24.5 
11.7 
14.7 

16.0 
25.2  I 
38.4  I 
88.7  ' 
38.3 


82.4 
82.6 
88.2 
82.8 
25.6 

82.8 
82.0 
82.8 
15.7 
17.4 

18.2 

19.8 ; 

7.8  I 
5.5 
7.3  I 

8.9  ' 
4.8  ; 

5.7  I 

7.8  I 
6.5 


7.3 
7.3 
5.2 
6.0 
5.4 

4.9 
5.2 
6.9  I 
6.8 
4.9  , 


2.1 


4.1 
4.6 
6.5 
9.6 


17.4 

10.6 

8.9 

8.7 

7.7 

5.8 
6.0 
6.0 
5.7 
5.6 


LWQ. 


feet. 
1.6 
2.1 
2.3 
1.5 
1.7 

1.8 
2.3 
2.7 
2.7 
2.9 


2.6 
2.6 
2.7 
2.6 
2.3 

2.6 
2.6 
2.6 
1.8 
1.9 

1.9  , 
2.0 
1.2  . 

1.1  , 

1.2  ; 

1.3 
0.9 
1.0 
1.2 
1.1 

1.2 
1.2 
1.0 
1.7 
1.6 

1.5 
1.6 
1.9 
1.9 

1.5 


0.3 


0.9 
0.9 
1.1 
1.4 


1.9 
1.5 
1.3 
2.1 
2.0 

1.7 
1.7 
1.7 

1.7 
1.7 


feet. 
2.6 
3.3 
3.6 
2.5 
2.8 

2.9 
8.7 
4.3 
4.3 
4.6 


4.2 
4.2 
4.3 
4.2 
3.7 

4.2 
4,2 
4.2 
2.9 
3.0 

3.1 
3.3 
1.9 
1.8 
1.9 

2.1 
1.5 
1.7 
1.9 
1.8 

1.9 
1.9 
1.6 
1.2 
1.1 

1.1 
1.1 
1.8 
1.8 
1.1 


1.4 
1.5 
1.8 
2.2 


8.0 
2.3 
2.1 
1.4 
1.4 

1.2 
1.2 
1.2 
1.1 
1.1 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 

HW    ;  Tropic 
intei^    range. 

val, 


h.  m. 


224 


1  24 


1  19 


feet. 
3.1 
3.9 
4.3 
2.9 
3.3 

3.4 
4.4 
6.1 
6.1 
6.4 


5.0 
6.0 
5.0 
5.0 
4.4 

5.0 
5..0 
5.0 
8.4 
3.6 

3.7 
3.8 
2.3 
2.1 
2.3 

2.5 
1.8 
2.0 
2.8 
2.1 

2.8 
2.8 
1.9 
2.1 
2.0 

1.9 
2.0 
2.3 
2.3 
1.9 


1.0 


1.7 
1.7 
2.1 
2.6 


3.6 
2.8 
2.5 
2.6 
2.5 

2.1 
2,1 
2,1 
2.1 
2,1 


Varia- 
tion of 
«_  J.     ,.,      .    the  com- 
Predlc-  Tropic  ,    pass. 


tlons. 


feet. 

7.4 

11.8 

14.4 

6.6 

8.4 

9.2 
14.8 
19.8 
20.0 
22.8 


19.2 
19.4 
19.7 
19.5 
15.0 

19.5 
19.0 
19.5 
9,0 
10.0 

10.5 
11.5 
4.0 
8.5 
4.0 

5.0 
2.5 
3.0 
4.0 
8.5 

4.0 
4.0 
2.8 
2.5 
2.2 

2.0 
2.2 
8.0 
2.9 
2.0 


5.0 
3.0 
2.0 
1.8 
1.2 


2.2 
2.4 
3.6 
5.4 


10.0 
5.9 
6.0 
8.9 
8.4 

2.4 
2.5 
2.5 
2.4 
2.4 


LLW. 


feet. 
6.7 
10.4 
12.5 
6.0 
7.6 

8.4 
12.9 
17.1 
17.2 
19.5 


16.6 
16.7 
17.0 
16.8 
18.1 

16.8 
16.4 
16.8 
8,1 
8.9 

9.3 
10.2 
3.8 
8.4 


4.6 
2.6 
3.0 
3.8 
3.4 

3.8 
3.8 
2.8 
2.9 
2.6 

2.4 
2.5 
3.4 
3.3 
2.4 


2.2  I 
2.4  I 
3.4 
4.9 


8.9 
5.4 
4.6 
4.2 
3,7 

2,8 
2.9 
2.9 
2.7 
2.7 


Eaat. 
o 
12,5 
18.6 
13.5 
13.5 
14.  & 

16.0 
17.0 
17.5 
18.0 
18.5 


18.0 
18.0 
18.  & 
18.  & 

18.  & 

18.5- i 

19.0 

19.0 

19.0 

19.0 

19.0 
19.5 
19.5 
19.5 
19.5 

19.5 
19.5 
20.0 
20.0 
20.0 

20.5 
20.5 
20.6 
20.5 
20.5 

21.0 
21.0 
21.0 
21.0 
21.5 


Wett. 

16.0 
....i        17.0 

18.0 
....I  18.0 
1.2  1         2.0 


I    Eatt. 


13.0 
13.5 
14.5 
14.0 


18.5 
18.5 
17.5 
17.0 
18.6 

19.0 
20.0 
20.0 
21.0 
21.0 


874 


TABLE  3.— TIDAL  DIFFERENCES 


Station. 


Geographic  position. 


I 


Uti. 
tude. 


Longitude. 


Arc.     Time, 


Standard  port  for 
reference. 


Name. 


Page. 


Tidal  differences. 


Time. 


HW.         LW 


Height. 


H^'.      LW 


Ratio 

of 
ranges. 


SOUTH  AMERICA  (Wkbt 

COABT). 

PATAGONIA— con  tinned. 
WestcoasL 


Evanffelistas  Island 

Guia  Narro>VB 

Port  Henry,  Gulf  of  Trinidad . 

English  Narrows 

Port  Barbara,  Penas  Gulf 


Port  Otway ,  Penas  Gul  f 

San  Andres  Bay 

Cape  Taytao,  Anna  Pink  Bay . 

VailenarRoad 

Port  Low 


Smth. 

O      f 

52  21 
60  46 
50  OS 
49  04 
48  01 

46  54 
46  28 
45  47 
45  16 
48  50 


CHILS. 


Huafo  or  No  Mans  Island 43 


21  I  ChaihuinBay 89  58 

22  :  Corral,  Port  Valdivla 89  58 

28  1  Valdivla 89  50 

24  ,  Quenle 89  23 

25  Imperial  or  Cautin  River  Entrance.  I  88  4» 

26  Mochalsland 88  20 

27  Lebu,  Lebu  River ,  37  37 

28  YafiezCove 87  22  1 

29  Santa  Maria  Island  Light !  37  08  I 

80  Lota,  Arauco  Bay 37  06 

I 

81  !  Talcaguano,  Concepclon  Bay j  86  48  i 

82  Tom6,  Concepcion  Bay 86  87  1 

"  '  ~  8682  ' 

36  04  : 
35  48  I 

35  19 
35  20 
84  45 
81  23 
33  58 


Cucao  Bay,  Chiloe  Island 42  40 

Port  Quellon,  Chiloe  Island I  43  08 

Castro,  Chiloe  Island 42  28 

Calbuco,  Ancud  Gulf '  41  47 

Port  Montt,  Reloncavi  Sound I  41  80 

Chacao  Narrows , I  41  49  ■ 

Port  San  Carlos de  Ancud,  Chiloe  I.  41  52  i 

Maullin,  MauUin  River 41  86 

Bueno  River  Entrance 40  14 


Dichato,  Coliumo  Bay 

84  I  Buchupureo 

35     Curanipe 


Maule  River  Entrance 

Constitucion,  Maule  River . 

Llico 

Pichilemo 

Matanza  Anchorage 


Toro  Point 33  45 

Juan  Fernandez  Island.. s 33  38 


Port  San  Antonio  . 

QuintaiRoad 

VALPABAISO 


46  Quintero  Bay. 

47  Port  Papudo. . 

48  I  Piehidanqui.. 

49  I  Vllos 

60     Oscuro  Cove . . 


61  I  Tongoi 

52  Guayacan,  Port  Herradum. 

53  Coquimbo 

54  ToU>ralillo 

55  ,  Pefia  Blanco  Road 


56  Port  Huasco 

57  I  Port  Carrizal  Bajo. 
68     Port  Copiapo 

59  Caldera 

60  Port  Flamenco 


61  Chaflaral  de  las  Animas . 

62  LavataBay 

63  PortTaltal 

64  ,  Grande  Point 

66     Paposo 


33  34 
83  11 
33  02 

32  46 
32  30 
32  06 
31  54 

31  28 

30  15 
29  58 
29  57 
29  29 
28  48 

28  27 
28  04 
27  20 
27  04 
26  34 

26  20 
25  39 
25  25 
25  07 
25  08 


West. 

o      '  '  A.  wi. 

75  08  '    5  01 
74  27  :    4  58 

76  18  I    5  01 

74  21  '    4  57 

75  24      6  02 


75  22 

76  80 
76  06 
74  86 
78  67 


74  43 
74  06 
78  89 
73  46 
73  11 

72  66 
78  82 
78  51 
78  86 

73  42 

73  37 
73  27 
73  18 
73  14 
73  28 

73  57 
78  42 
78  41 
73  32 
73  11 

73  08 
72  69 
72  58 
72  47 
72  88 

72  25 
72  24 
72  07 
72  00 
71  54 

71  48 
78  53 
71  39 
71  42 
71  39 

71  31 
71  28 
71  33 
71  32 
71  37 

71  31 
71  23  ' 
71  22  1 
71  21  1 
71  23  > 

71  16  , 
71  12 
70  59  ' 
70  52 
70  44 

70  41 
70  44 
70  34 
70  30 
70  30 


6  01 
602 
600 
468 
466 


460 
456 

456 
456 
463 

462 
464 
456 
454 
455 

464 
454 
468 
453 
4  54 

456 
465 
455 
454 
453 

4  53 
4  62 
4  52 
4  61 
4  51 

4  60 
450 
4  48 

448 
4  48 

4  47 

5  16 
4  47 
4  47 
4  47 

4  46 
446 
4  46 
446 
4  46 

4  46 
4  46 
4  45 
4  45 
4  46 

4  45 
4  45 
4  44 
443 
4  48 

4  43 

443 
4  42 
4  42 
4  42 


Cape  Horn.. 
Cape  Horn.. 
Cape  Horn.. 
Cape  Horn.. 
Cape  Horn.. 

Cape  Horn  . 
Cape  Horn  . 
Cape  Horn  . 
Cape  Horn  . 
Cape  Horn  . 


181 
131 
131 
181 
181 

131 
181 
181 
181 
181 


Valparaiso 185 

Valparaiso <  185 

Valparaiso 135 

Valparaiso 185 

Valparaiso 185 

Valparaiso  ....-...'  185 

Valparaiso I  185 

Valparaiso I  185 

Valparaiso 185 

Valparaiso 185 

Valparaiso 1S5 

Valparaiso 185 

Valparaiso 136 

Valparaiso 185 

Valparaiso 135 

Valparaiso 135 

Valparaiso 185 

Valparaiso '  135 

Valparaiso ;  136 

Valparaiso !  185 


Valparaiso 186 

Valparaiso 185 

Valparaiso i  135 

Valparaiso 135 

Valparaiso 135 


Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 

Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 

Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 

Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 

Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 

Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 


185 
185 
135 
135 
185 

135 
135 
136 
135 
185 

135 
135 
135 
135 
135 

135 
135 
135 
135 
135 

185 
135 
135 
135 
135 

135 
135 
135 
136 
135 


Loca!  time. 

h.  m. 


h.  m. 
-8  11 
-1  56 
-8  86 
-3  06 
-8  51 

-8  66 
-4  01 
-4  06 
-4  16 
-4  11 


+2  33 
+2  28 
+3  28 
+8  49 

+8  58 

+8  26 
+8  88 
+2  52 
+3  08 
+2  48 

+1  23 
+0  48 
+1  48 
+0  41 
+0  23 

+0  43 
+0  88 
+0  83 
+0  33 
+0  28 

+0  27 
+0  28 
+0  29 
+0  80 
+0  44 

+0  08 
+.0  29 
+0  20 
+0  16 
+0  12 

+0  08 
-0  06 
+0  07 
+0  02 
0  00 

-0  02  ' 
-0  05 
-0  07 
-0  11 
-0  17 

-0  22 
-0  27 
-0  89 
-0  47 
-1  08 

-1  14 
-0  47 
-1  16 
-0  47 
-0  37 

-0  32 
-0  27 
-0  17 
-0  02 
-0  07 


-2  63 
-1  11 
-3  16 
-2  21 
-3  31 

-3  36 
-3  41 
-3  48 
-3  58 
-8  51 


+2  84 
+2  27 
+8  24 
+3  65 
+4  09 

+3  87 
+3  49 
+2  54 
+8  10 
+2  47 

+122 
+0  47 
+1  44 
+0  89 
+0  21 

+0  41 
+0  86 
+0  29 
+0  29 
+0  24 

+0  2o 
+0  27 
+0  29 


Mean  Low 
WaterSprings. 

feet. 
+0.1 


feet.  ; 

-  0.5 
+  1.9 

-  0.4  ' 
+  LI  , 

+  0.4  I 
0.0 

-  0.4 

-  0.4 
+  L3 


+  1.8 
+  LI 
+  9.6 
+12.5 
+  9.6 

+13.4 
+10.7 
+  L8 
+  8.6 
+  2.9 

+  0.4 
+  1.4 
0.0 
+  0.8 
+  LO 


+0.1 
0.0 

+0.1 
0.0 

0.0  I 
0.0 
0.0  1 
0.0  . 
+0.1  , 


+0.2 
+0.1 
+L2  I 
+L6 
+L2  ' 

+1.6 
+L8 
+0.2  ; 

-fo.e  I 

+0.8 

0.0 
+0.2 
0.0 
0.0 
0.0 


+  0.8 
+  1.2 
+  L8 
+  0.8 

+  L2 

+  LO 
+  0.8 
+0  81  I-  0.7 
+0  44  '-  0.5 


-  0.6  I   -0.2 


+0  09 
+0  80 
+0  22 
+0  16 
-0  06 

+0  09 
-0  05 
+0  08 
+0  03 
000 

-0  01 
-0  04 
-0  06 
-0  10 
-0  16 

-0  21 
-0  26 
-0  88 
-0  46 
-1  10 

-1  16 
-0  48 
-1  18 
-0  49 
-0  39 

-0  34 
-0  29 
-0  19 
-0  04 
-0  09 


-  0.3 
0.0 

+  0.1 
0.0 
0.0 

-  0.2 

-  0.2  i 
0.0 
0.0 
0.0 

+  0.1  ' 
+  0.1 
0.0 
+  0.2  , 
+  0.4 

+  0.1 
+  0.7 
+  0.8  , 
+  0.8 
+  0.4 

+  0.8  ' 
+  0.8 
+  LO 
+  0.8 
+  LO 

+  0.8  ! 
+  LO 
+  0.8 
+  LO 
-»-  0.8  I 


0.0 
0.0 

+0.2  I 
0.0  ' 
I 
0.0  i 
0.0 
0.0  , 

-0.1 

-0.1 ! 

-0.1 

0.0 

-0.1 

0.0 : 

0.0  I 

-0.2 
0.0 
0.0 
0.0 
0.0 

-0.1 

-0.1 
0.0 
0.0 
0.0 

-0.1 

+0.1 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.90 

1.41. 

0.93 

L23 
L09 

L09 
LOO, 
0.90  1 
0.90  I 
L27' 


L55| 
LSI' 
3.76  i 
4.61 

8.78 

4.84 
4.08 
1.61 
2.00 
L84 

L( 

L41 
0.99 
L25 
L28 

I 
0.86  1 
L35| 
1.35, 
L66 
L25 

L85 
L28 
L26 
0.79 
0.S6, 

0.92 
0.99 
La5 
1.02 
1.02 

0.95 
0.95 

L02 
0.99 
1.00 

L05 
1.05' 
0.99 
1.09' 
1.15 

L05 
L18 
L25 
L25 
L09 

L25 
L25 
L2S 
L25 
L28 

L25l 

L28i 

L25 

L28 

L25; 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
aboveplaneof— 

Varia- 

1 
a 

Mean. 

Tropic. 

Mean 

(Mn). 

fsfiof 

Neap 

(Npl. 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 

the  com- 

pas. 

9 
% 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

1 

« 

Ea$t. 

h.fn. 

h.m. 

h.m. 

h,  m. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

h.  m. 

feet. 

feet. 

feet. 

0 

1 

056 

708 

0S9a 

7  Sla 

8.9 

4.4 

8.4 

6.8 

1.6 

1.1 

2.0 

2.2 

2.6 

21.0 

2 

2  10 

860 

157a 

908a 

6.1 

6.9 

6.8 

7.6 

2.0 

1.4 

2.5 

8.4 

8.8 

20.5  ! 

3 

030 

645 

0  14a 

7  07a 

4.0 

4.5 

8.6 

5.4 

1.6 

1.1 

2.0 

2.2 

2.6 

20.5 

4 

1  00 

740 

046a 

769a 

6.8 

6.0 

4.6 

6.9 

1.9 

1.8 

2.3 

8.0 

8.3 

20.0  ' 

5 

015 

680 

000a 

6  51a 

4.7 

6.8 

4.1 

6.2 

1.8 

1.2 

2.2 

2.6 

3.0 

20.0 

6 

0  10 

626 

—  006a 

646a 

4.7 

6.8 

4.1 

6.2 

1.8 

1.2 

2.2 

2.6 

8.0 

19.6 

7 

,    006 

620 

—  0  11a 

642a 

4.8 

4.8 

8.7 

6,7 

1.7 

1.1 

2.1 

2.4 

2.7 

20.0 

8 

000 

6  13 

—  0  16a 

6S6a 

S.9 

4.4 

3.4 

5.8 

1.6 

1.1 

2.0 

2.2 

2.5 

19.6 

9 

12  15 

608 

11696 

626a 

8.9 

4.4 

8.4 

5.3 

1.6 

1.1 

2.0 

2.2 

2.6 

19.0 

.10 

12  20 

6  10 

12  076 

629a 

5.6 

6.2 

4.8 

7.1 

1.9 

1.8 

2.8 

8.1 

3.4 

18.0 

11 

12  10 

600 

12  066 

629a 

4.7 

6.1 

8.1 

5.7 

2.1 

0.6 

2.1 

8.0 

2.6 

18.5 

12 

12  06 

668 

11  696 

628a 

4.0 

6.2 

2.6 

4.9 

1.9 

0.4 

1.9 

2.6 

2,1 

18.0 

13 

085 

650 

0  31a 

7  14a 

11.4 

14.7 

7.6 

13.0 

8.8 

0.7 

8.8 

7.4 

6.9 

18.0 

14 

0  01 

6  21 

—  002a 

6  37a 

14.0 

18.0 

9.1 

15.7 

3.6 

0.8 

8.6 

9.0 

7.2 

18.0 

15 

1  10 

786 

1  06a 

768a 

11.6 

14.8 

7.6 

18.1 

8.3 

0.7 

8.8 

7.4 

6.0 

17.5 

16 

038 

703 

085a 

7  19a 

14.7 

19.0 

9.7 

16.6 

3.7 

0.8 

8.7 

9.5 

7.6 

17,5 

17 

050 

7  16 

0  47a 

732o 

12.4 

16.0 

8.1 

14.0 

8.4 

0.7 

8.4 

8.0 

6.4 

17.5 

l» 

004 

620 

—  0  01a 

6  49a 

4.6 

6.9 

8.0 

5.6 

2.1 

05 

2.1 

8.0 

2.4 

17.5 

19 

020 

686 

0  18a 

7  01a 

6.1 

7.9 

4.0 

7.2 

2.4 

05 

2.4 

4.0 

8.2 

17.5 

20 

000 

6  13 

—  005a 

639a 

5.6 

7.2 

8.7 

6.7 

2.8 

0.6 

2.8 

3.6 

2.9 

17.5 

21 

11  00 

448 

10  546 

623a 

8.8 

4.8 

2.2 

4.2 

1.8 

0.4 

1.8 

2.2 

1.8 

17.0 

22 

10  26 

4  18 

10  206 

44Sa 

4.8 

5.6 

2.8 

6.2 

2.0 

0.4 

2.0 

2.8 

2.8 

17.0 

i2S 

1125 

6  10 

11  186 

546a 

3.0 

8.9 

2.0 

8.8 

1.7 

0.4 

1.7 

2.0 

1.6 

17.0 

24 

10  18 

406 

10  126 

4  37a 

8.8 

4.9 

2.6 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

17.0 

25 

10  00 

8  47 

9546 

4  18a 

8.9 

6.0 

2.6 

4.8 

1.9 

C.4 

1.9 

2.6 

2.0 

17.0 

26 

10  20 

407 

10  186 

446a 

2.6 

o.S 

1.7 

8.8 

1.6 

0.8 

1.6 

1.6 

1.4 

17.0 

27 

10  15 

402 

10  096 

484a 

3.8 

4.9 

2.5 

4,7 

1.9 

0.4    

1.9 

2.4 

2.0 

16.5 

28 

10  10 

856 

10  046 

4a6a 

4.1 

6.8 

2.7 

6.0 

2.0 

0.4! 

2.0 

2.6 

2.3 

16.6 

29 

10  10 

855 

10  056 

4  24a 

4.7 

6.0 

8.0 

6.7 

2.1 

0.6  1 

2.1 

8.0 

2.4 

16.5 

90 

10  05 

360 

9696 

4  22a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4    

1.9 

2.4 

2.0 

16.5 

!81 

10  04 

3  51 

9586 

422a 

4.1 

5.3 

2.7 

5.0 

2.0 

0.4    ;        2.0 

2.6 

2.8 

16.0 

I  32 

10  05 

8  63 

9596 

4  24a 

3.9 

6.0 

2.5 

4.8 

1.9 

0.4  1 1.9 

2.5 

2.0 

16.0 

33 

10  06 

355 

10  006 

4  27a 

8.8 

4.9 

2.5 

4.7 

1.9 

04  1 1.9 

2.4 

2.0 

16.0 

31 

10  07 

8  67 

10  006 

4S6a 

2.4 

8.1 

1.6 

S.1 

1.5 

0.3, 1.6 

1.6 

1.8 

16.0 

35 
36 

10  21 
9  45 

4  10 
835 

10  146 
9886 

4  49a 
4  11a 

2.6 
2.8 

8.4 
3.6 

1.7 
1.8 

8.3 

8.6 

1.6 
1.6 

0.3 
0.4 

1.6 

1.7 
1.8 

1.4 
1.6 

16.0 
15.5 



1.6 

87 

10  06 

356 

9596 

4  82a 

3.0 

3.9 

2.0 

8,8 

1.7 

0.4  ! 

1.7 

2.0 

1.6 

15.5 

38 

9  57 

848 

9  516 

422a 

8.2 

4.1 

2.1 

4.0 

1.7 

0.4    

1.7 

2.0 

1.7 

15.0 

39 

953 

8  42 

9  476 

4  17a 

8.1 

4.0 

2.0 

8.9 

1.7 

0.4    

1.7 

2.0 

1.7 

15.0 

40 

9  49 

820 

9436 

365a 

8.1 

4.0 

2.0 

8.9 

1.7 

0.4 



1.7 

2.0 

1.7 

15.0 

41 

9  46 

886 

9386 

4  12a 

2.9 

8.7 

1.9 

8.7 

1.6 

04 

1.7 

1.8 

1.5 

15.0 

42 

9  80 

820 

9236 

8  57a 

2.9 

8.8 

1.9 

8.7 

1.6 

0,4 

1.7 

1.9 

1.6 

17.0 

43 

9  44 

884 

9  886 

409a 

8.1 

4.0 

2.0 

8.9 

1.7 

0.4 

1.7 

2.0 

1.7 

14.5 

44 

9  89 

829 

9  326 

4  05a 

8.0 

8.9 

2.0 

8.8 

1.7 

0.4 

1.7 

2.0 

1.6 

14.5 

45 

9  87 

8  26 

9806 

4  01a 

8.0 

8.9 

2.0 

8.8 

1.7 

0.4 

21  02 

1.7 

2.0 

1.6 

14.5 

46 

986 

825 

9296 

8  59a 

8.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.0 

1.7 

14.5 

47 

9S2 

822 

9  266 

856a 

3.2 

4.1 

2.1 

4.0 

1.7 

04 

1.7 

2.0 

1.7 

14.5 

48 

980 

820 

9236 

856a 

8.0 

8.9 

2.0 

8.8 

1.7 

04 

1.7 

2.0 

1.6 

14.5  1 

i49 

926 

8  Id 

9206 

8  51a 

3.8 

4.2 

2.1 

4.2 

1.8 

04 

1.8 

2.1 

1.7 

14.0 

1  50 

920 

8  10 

9  146 

3  43a 

3.5 

4.5 

2.3 

4.4 

1.8 

04 

1.8 

2.2 

1.8 

14.0 

61 

9  15 

805 

9  096 

3  89a 

3.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.0 

1.7 

14.0 

52 

9  10 

800 

9  046 

3  32a 

8.6 

4.7 

2.4 

4.5 

1.8 

0.4 

1.8 

2.4 

1.9 

13.5 

158 

858 

248 

8526 

320a 

8.8 

4.9 

2.5 

4.7 

1.9 

04 

1.9 

2.4 

2.0 

13.5 

:54 

850 

240 

8  446 

3  12a 

8.8 

4.9 

2.5 

4.7 

1.9 

04 

1.9 

2.4 

2.0 

13.5 

56 

829 

2  16 

8236 

2  61a 

8.8 

4.3 

2.2 

4.2 

1.8 

04 

r 

1.8 

2.2 

1.8 

13.0 

56 

823 

2  10 

8  176 

2  42a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

18.0 

57 

860 

238 

8  446 

8  10a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

18.0 

58 

8  21 

208 

8  156 

2  39a 

8.9 

6.0 

2.5 

4.8 

1.9 

0.4 

1.9 

2.5 

2.0 

18.0 

59 

860 

237 

8  446 

809a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

12.5 

60 

900 

2  47 

8  646 

8  18a 

8.9 

6.0 

2.5 

4.8 

1.9 

0.4 

1.9 

2.5 

2.0 

12.0 

61 

905 

262 

8596 

8  24a 

3.8 

4.9 

2.5 

4.7 

1.9 

04 

1.9 

2.4 

2.0 

12.0 

62 

9  10 

2  57 

9  046 

8  28a 

8.9 

6.0 

2.5 

4.8 

1.9 

0.4 

1.9 

2.5 

2.0 

12.0 

63 

920 

807 

9  146 

3  39a 

8.8 

4.9 

2.5 

4.7 

1.9 

04 

1.9 

2.4 

2.0 

12.0  1 

64 

936 

322 

9296 

8  53a 

8.9 

5.0 

2.5 

4.8 

1.9 

0  4 

1.9 

2.5 

2.0 

12.0 

65 

930 

3  17 

9  246 

3  49a 

8.8 

4.9 

2.5 

4.7 

1.9 

04 

1.9 

2.4 

2.0 

12.0 

376 


TABLE  3.— TIDAL  DIFFERENCES 


Station. 


Geographic  position. 


Lati- 
tude. 


Longitude. 
Arc.    I  Time. 


Standard  port  for 
reference. 


Name. 


Page. 


Tidal  difrerencee. 


Time. 


HW. 


LW. 


Height 


Ratio 

of 
ranges. 


HW.     LW. 


SOUTH  AMERICA  (Weot 
CoAOT)--Continued. 

CHiLB— continued. 


Blanco  Encalada  Road 

Antofagasta,  Moreno  Bay 

San  Luciano,  Mejillonesdel  Sur  B. 

Cobija 

Tocopil  la 


Point  Lobofi  ... 

Iquique 

Buena  Cove  . . . 
Pisagua  River . 
Ailca 


no  Road 

Islay  Road  — 
Port  San  Juan. 

14  Pisco  Bay 

15  CallaoBay  — 


HuachoBay — 
Guarmey  Bay  .. 

Ferrol  Bay 

PortMalaorigo. 

Eten  Point 

Paita 


Santa  Clara  Island . 

Guayaquil 

Santa  Elena  Bay . . . 

Port  Manta 

CapePasado 


Pademales 

AtacamesBay.. 
Santiago  River . 


Oalapdgos  Idands. 


Charles  Island 

Iguana  Cove,  Albemarle  Island . 

Chatham  Island 

Indefatigable  Island 

James  Island,  N.  side 


COLOMBIA— continued. 


TumacoRoad... 
Buenaventura... 
Negrlllas  Rocks . 

CabitaBay 

CuplcaBay 


PinasBay 

Rey  Island,  Panama  Gulf 

Chepo  River,  Panama  Gulf 

Panama  (Naofl  I.),  Panama  Gulf. 
Taboga,  Panama  Gulf 


Chame  Bay,  Panama  Gulf. 
Cape  Mala,  Panama  Gulf  . . 

Bania  Honda 

Parida  Island 


South. 
o  / 
24  22 
23  38 
23  06 
22  34 
22  05 

21  05 
20  12 
19  52 
19  33 

18  28 


17  86 
16  58 
15  20 
13  40 
12  02 

11  08 
10  05 
907 
7  40 
6  55 
505 


8  12 
2  17 
2  11 
056 
022 

yorth. 

002 
058 
1  16 


\  South. 

I  1  18 
0  58 
0  47 
080 
0  13 


North. 

1  51 
352 
352 
528 
685 

734 
8  17 

859 
855 
8  48 

8  38 
730 

7  43 

8  07 


NORTH  AMERICA  (West 
Coast). 

coOTA  BiCA— continued. 

Westcoatt. 

El  Rlncon  Harbor,  Qnlf  of  Dulce, 

UvltaBay 

Port  Herradura 

PortCulebra 

Port  Elena 


844 
908 
9  39 
10  38 
10  58 


West. 


70  34 
70  25 
70  28 
7pl8 
70  13 

70  13 
70  10 
70  09 
70  14 
70  20 


7128 
72  10 

75  09 

76  14 

77  09 

77  85 

78  08 

78  83 

79  24 
79  52 
8106 


80  28 

79  49 

80  56 
80  80 
80  80 


80  06 
79  54 
79  08 


90  80 

91  29 

89  27 

90  15 
90  44 


78  40 
77  08 
77  24 
77  28 

77  28 

78  11 

78  54 

79  07 
79  82 
79  38 

79  47 

80  00 

81  30 

82  20 


83  28 
68  46 

84  39 

85  40 

H5  42 


h.m. 
4  42 
4  42 
4  42 
4  41 
4  41 

4  41 
4  41 
4  41 
4  41 
4  41 


Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso* . 

Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 
Valparaiso  . 


135 
135 
ia5 
135 
135 

185 
185 
135 
135 
135 


4  46    Valparaiso 135 

4  49    Valparaiso I  185 

5  01  I  Valparaiso 135 

5  05  I  Valparaiso 135 

5  09    Valparaiso <  185 


5  10  I  Valparaiso. 

5  18  I  Valparaiso. 

5  14  I  Valparaiso. 

5  18  I  Valparaiso. 

5  19  Valparaiso., 


185 
185 
135 
185 
185 
5  24    Valparaiso '    185 


522 

5  19 

524 

22 


Valparaiso 185 

Valparaiso 185 

Valparaiso ;  135 

Valparaiso 135 


5  22    Valparalfo., 


185 


5  20  ;  Valparaiso 135 

5  20    Valparaiso i    135 

5  16    Valparaiso 185 


602 
6  06 
558 
6  01 
603 


5  15 
508 

6  10 
510 
6  10 

6  13 
6  16 
6  16 

5  18 

6  18 

5  19 
520 
626 
529 


Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 


684 
686 
589 
648 
643 


Panama . 
Panama . 
Panama . 
Panama . 
Panama  . 

Panama  . 
Panama . 
Panama . 
Panama . 
Panama . 

Panama . 
Panama . 
Panama . 
PBaama. 


Panama 
Panama 
Panama 
Panama 
Iimama 


135 
185 
135 
136 
186 


189 
139 
189 


189 
189 


139 


189 
189 


189 


Local  time. 

h.  ffi. 
+0  11 
-0  84 
-0  04 
+0  06 
-0  44 


Mean  Low 
WaierSpringa. 


h.  m. 
+0  13 
-0  82 
-0  02 
+0  07 
-0  42 


-0  87 
-1  02 
-1  02 
-1  06 

-1  48 


-142 
-158 
-2  50 
-3  20 
-3  49 

-4  07 
-4  28 
-4  46 
-5  17 
-4  82 
+6  09 


-5  36 
-2  86 
+5  49 
+5  59 
+6  04 


+6  09 
-6  11 
+6  09 


+5  03 
+4  68 
+6  12 
+4  52 
+5  88 


+0  85 
+8  00 
+1  00 
+0  40 
+0  80 

+0  15 
0  00 

+0  05 
000 
000 

+0  30 
+0  10 
+0  10 
+0  15 


-0  14 
-0  89 
-0  24 
-0  14 
-0  09 


-0  39 
-1  04 
-104 
-1  06 
-1  49 


-1  43 
-1  69 
-2  61 
-3  21 
-3  60 

-4  06 
-4  29 
-4  47 
-6  18 
-4  88 
+6  08 


feet. 

-0.4 

+0.7 
0.0 
0.0 

+0.8 

+0.8 
+L0 
+1.8 
+1.0 
+1.4 


+1.2 
+2.0 
0.0 
-0.2 
-0.4 

-0.8 
-1.7 
-1.7 
-1.7 
.-L4 
-0.4 


-5  87  +6.4 

-2  25  +6.2 

+5  48  +3.6 

+5  68  +8.2 

+6  03  +5.4 


+6  08  +6. 1 

-1  12  1  +7.8 

+6  08  +7.8 

1 


+5  02 
+4  52 
+5  11 
+4  51 
+5  37 


+0  84 
+2  69 
+0  69 
+0  89 
+0  29 

+0  14 
-0  01 
+0  04 
000 
-0  01 

+0  28 
+0  08 
+0  08 
+0  14 


+1.8 
+2.0 
+2.2 
+2.0 
+1.1 


-2.6 
-2.6 
-2,9 
-2.6 
-2.6 

-2.0 

-0.4 

0.0 

0.0 

-0.6 

-0.8 
-2.6 
-4.4 
-5.0 


-0  15  -5.4 
-0  41  -6.8 
-0  25  -6.2 
-0  15  -6.2 
-0  11  '  -6.8 
I 


feet 
0.0 

+0.1 
0.0 
0.0 
0.0 

0.0 

0.0 

+0.1 

0.0 

+0.2 


0.0 

+a2 

0.0 
0.0 
0.0 

-0.2 
-0.8 
-0.8 
-0.8 
-0.2 
0.0 


+0.6 
+0.8 
+0.4 
+0.4 
+0.6 


+0.7 
+1.0 
+1.0 


+0.2 
+0.2 
+0.2 
+0.2 
+0.1 


-0.2 
-0.2 
-0.3 
-0.2 
-0.3 

-0.2 
-0.1 
0.0 
0.0 
0.0 

-0.2 
-0.4 
-0.6 
-0.6 


-0.6 
-0.6 
-0.8 
-0.8 
-0.6 


AND  TIDAL  CONSTANTS. 


877 


Interval. 


Mean. 


HWI. 


3 
4 

5 

6 
7 
8 
9 
,10 


11 

12 
13 
14 
15 

16 
17 
18 
19 
20 
21 


122 
23 
24 
25 
26 


27 
28 
29 


80 
31 
32 


35 
36 
87 


'40 

41 
42 


45 
46 
47 

48 


h.tn. 
950 
905 
935 
9  44 
855 

900 
835 
865 
832 
7  49 


755 
7  89 
6  47 
6  16 
5  47 

529 
506 
4  50 
4  19 
4  04 
320 


400 
700 
3  00 
8  10 
3  15 


820 
3  25 
8  20 


2  10 
2  00 
2  20 
2  00 
2  45 


835 
6  00 
400 
8  40 
3  80 

8  15 
300 
805 
800 
800 

880 
8  10 
8  10 
8  15 


LWI. 


60 
51 
52 
53 


245 
220 
285 
245 
250 


A.  m. 
8  87 

2  52 
822 

3  81 
2  42 

2  47 
2  22 
2  22 
2  20 
1  87 


1  43 
1  27 
035 
004 
12  00 

1142 
11  21 
1108 
10  82 
10  17 
933 


10  18 
100 
9  18 
928 
928 


988 
988 
9  83 


828 
8  13 
8  33 
8  18 
858 


948 
12  18 
10  13 
953 
948 

928 
9  18 
9  18 
9  14 
9  18 


Tropic. 


HHWI.      LLWI 


h.  m. 
9  445 

8  59b 

9  28b 
9  885 
8  496  i 

•8  546  I 
8  296 
8  296  j 
8  266 
7  446 


7  496 
7  346  i 
6  406 
6096  I 
5  406 

5  216 
4  596 
4  416 
4  106 
8566 
3  186 


3566 
6  566 
2556 
8056 
3  116 


3  166 
8  216 
3  166 


2056 

1  556 

2  156 
1  556 
2396 


829a 
5  54a 
355a 
3  34a 
3  24a 

3  10a 
2  55a 
300a 
2  55a 
255a 


942 
922 
922 
928 

3  25a 
3  04a 
304a 
809a 

858 
882 
848 
856 
902 

239a 
2  14a 
228a 
238a 
2  44a 

Bangle  of  tide. 


Tropic  diurnal    niumal  wave 
I     inequality.       ^iu™a»  wave. 


Mean 

(Mn). 


h.  m. 
4  14a 
3  24a 
858a 
406a 
3  14a 

3  18a 
2  53a 
2  52a 
2  51a 
2  07a 


2  14a 
1  55a 
1  11a 
0  41a 
0  12a 

12  286 
12  096 
11  516 
11  206 
11  006 
10  106 


10  356 
1  216 
9386 
9  486 
9  506 


9  546 
9  586 
9  536 


8  526 

8  416 

9  016 

8  416 

9  286 


9  51a 
12  16a 
10  16a 
956a' 
9  46a 

9  31a; 
9  16a  I 
9  21a  I 
9  17a' 
9  16a 

9  46a 
9  27a 
9  27o 
938a 


903a 
8  87a 

8  53a 

9  03a 
9  07a 


/ect. 
2.7 
3.6 
3.0 
3.1 
3.7 

3.8 
3.9 
4.2 
3.9 
4.3 


Spring 

(Sg). 


Neap 

(NpJ. 


7.9 
7.5 
7.1 
7.1 
7.5 


feet. 
3.5 
4.7 
3.9 
4.0 
4.8 

4.9 
5.0 
5.4 
5.0 
5.6 


4.1 

4.8  i 
8.0 
2.9 
2.7  ' 

2.3 
1.6 
1.6 
1.6 

1.9 ; 

2.7  I 


7.8 
8.6 
6.1 
5.8 
7.7 


8.4 
9.9 
9.9 


4.7 
4.8 
5.0 
4.8 
4.0 


10.3 
10.3 
10.0 
10.2 
10.4 

10.8 
12.3 
12.6 
12.6 
12.0 

11.9 
10.3 
8.7 
8.3 


feet. 
1.8 
2.4 
2.0 
2.0 
2.4 

2.5 
2,5 
2.7 
2.5 

2.8 


5.3  I 
6.2  I 
3.9  I 
3.8 
3.5 

3.0 ; 

2.1  I 

2.0 

2.1 

2.5 
8.5 


10.0 
11.0 
7.9 
7.5 
9.9 


10.8 
12.8 
12.7 


6.0  I 

6.2  I 
6.5  I 
6.2  I 
5.2  I 

I 


18.2 
13.2 
12.8 
13.1 
13.3 

13.8 
15.7 
16.0 
16.0 
15.4 

15.0  i 
13.0  . 
11.0 
10.5  I 

I 


10.0 
9.5 
9.0 
9.0 
9.5 


Great 
tropic 

(«c). 


HWQ. 


2.7 
8.1 
2.0 
1.9 

1.8 


6.1 
5.6 
4.0 
3.8 
5.0 


5.5 
6.5 
6.5 


3.0 
3.1 


3.1 
2.6 


7.1 
7.1 
6.9 
7.0 
7.2 

7.5 
8.5 
8.7 
8.7 
8.3 

8.1 
7.0 
5.9 
5.7 


5.4 
5.1 
4.9 
4.9 

5.1 


1.5 

3.0 

1.1 

2.2 

1.0 

2.2 

1.1 

2.2 

1.3 

2.3 

1.8 

3.4 

9.1 
9.8 
7.2 
6.9 
9.0 


9.7 
11.8 
11.3 


5.7 
6.8 
6.1 
6.8 
4.9 


10.4 
10.4 
10.1 
10.3 
10.5 

10.9 
12.4 
12.7 
12.7 
12.1 

12.0 
10.4 

8.8 
8.4 


8.0 
7.6 
7.2 
7.2 
7.6 


fed. 

feet. 

3.4 

1.6 

4.5 

1.8 

8.8 

1.7 

3.9 

1.7 

4.6 

1.9 

4.7 
4.8 
5.1 
4.8 
6.2 


6.0 
6.8 
3.8 
3.7 
3.4 


1.9 
1.9 
2.0 
1.9 
2.0 


1.9 
2.1 
1.7 
1.6 
1.6 

1.5 
1.2 
1.2 
1.2 
1,3 
1.6 


2.7 
2.8 
2.4 
2.3 
2.7 


2.8 
3.0 
3.0 


2.1 
2.1 
2.2 
2.1 
1.9 


0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.6 
0.6 
0.6 
0.6 

0.5 
0.5 
0.5 
0.5 


LWQ. 


0.4 
0.4 
0.4 
0.4 
0.4 


feet. 
0.3 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 


a4 

0.5 
0.4 
0.4 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 


0.6 
0.6 
0.5 
0.5 
0.6 


0.6 
0.7 
0.7 


0.5 
0,5 
0.5 
0.5 
0.4 


0.9 
0.9 
0.9 
0.9 
0.9 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
0.9 
0.8 
0.8 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


0.8 
0.8 
0.7  I 
0.7  ' 

0.8  , 


h.  m. 


23  24 


Tropic 
range. 


/ect, 
1.6 
1.8 
1.7 
1.7 
1.9 

1.9 
1.9 
2.0 
1.9 
2.0 


2.0 
2.1 
1.7 
1.7 
1.6 

1.5 
1.2 
1.2 
1.2 
1.3 
1.6 


2.7 
2.8 
2.4 
2.3 
2.7 


2.8 
8.1 
3.1 


2.1 
2.1 
2.2 
2.1 
1.9 


1.1 
1.1 
1.0 
1.1 
1.1 

1.1 
1.2 
1.2 
1.2 
1.1 

1.1 
1.1 
1.0 
1.0 


0.9 

0.9 
0.9 
0.9 
0.9 


Predic- 
tions. 


feet. 
1.8 
2.4 
2.0 
2.0 
2,4 

2.4 
2.5 
2.7 

2.5 
2.8 


2.6 
3.1 
2.0 
1.9 

1.8 

1.5 
1.0 
1.0 
1.0 
1.2 
1.8 


5.0 
5.6 
4.0 
3.8 
5.0 


Tropic 
LLW. 


5.4 
6.4 
6.4 


3:0 
3.1 
3.2 
3.1 
2.6 


l.n 
1.9 
1.6 
1.7 
2.0 

2.0 
2.0 
2.2 
2.0 
2.3 


2.3 
2.5 
1.6 
1.6 
1.5 

1.8 
0.9 
0.9 
0.9 
1.1 
1.6 


4.1 
4.5 
3.2 
8.0 
4.0 


,  I 


6.6 
6.6  i 
6.4 
6.6 
6.6 


7.8 
8.0 
8.0 
7.7 

7.5 
6.5 
5.5 
6.2 


5.0 

4.8 
4.5 
4.5 
4.8 


4.4 
6.2 
6.1 


2.4 
2.6 
2.6 
2.5 
2.1 


6.3 
5.3 
6.2 
5.3 
5.4 

5.6 
6.4 
6.4 
6.4 
6.2 

6.0 
5.3 
4.4 
4.2 


4.0 
3.8 
8.6 
3.6 
3.8 


Varia- 
tion of 
the  com- 
pass. 


6.0 
6.0 
6.0 
6.0 
6.0 


E(uL 
o 
11.5 
11.5 
11.0 
11.0 
10.5 

10.5 
10.0 
10.0 
10.0 
9.5 


10.0 
10.0 
10.5 
10.0 
10.0 

9.5 
9.5 
9.0 
9.0 
8.5 
8.5 


7.6 
7.6 
7.5 
7.0 
7.0 


7.0 
7.0 
6.5 


8.0 
8.0 
8.0 
8.0 
8.0 


6.5 
6.0 
6.0 
6.5 
6.0 

5.0 
5.0 
5.0 
5.0 
5.0 

6.0 
6.6 
6.0 
6.0 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


NORTH  AMERICA  (West 
Coast)  —Continued. 

NiCARAQUA— continued. 

H'ert  coatt. 


Port  San  Juan  del  Sur. 
Corinto  Harbor 


HONDURAS— continued. 

Wett  coast. 
Amapala 


SALVADOR. 


Port  la  Union  . 

libertad 

Acajutla  Bay . . 


Geographic  position. 


Latl- 
tude. 


North. 


11  16 

12  28 


13  20 


18  20 
;  18  29 
'  13  84 


Longitude. 


Arc.     Time. 


West. 


85  68 
87  12 


87  84 


87  61 
89  19 
89  60 


I  GUATEMALA— continued. 

I  I 

'  West  coast. 

7  SanJose 

8  Champerlco 

9  SoconuacoBar 


MEXICO— continued. 


West  coast. 


10  LaPuerta 

11  !  SalinaCruz 

12  I  Port  Sacriflcios . 
18  I  Maldonado 


14  I  Acapulco 

15  Port  Sihuatanejo 

16  Manzanillo t 

17  Chamela  or  Perula  Bay 

18  SanBlaH 

19  Mazatlan 


QiilJ  (^  California. 


Altata,  Culiacan  River . 
San  Lorenzo  Channel . . . 

La  Paz  Harbor 

San  Lucas  Bay 

Guaymas  Harbor 


25  Santa  Teresa  Bay 

26  ,  Puerto  Refugio 

27  TepocaBay 

28  I  Colorado  River  Entrance. 


18  56  90  49 
14  17  91  b5 
16  06      92  64 


15  67  98  48 

16  10  •  96  12 
16  41  I  96  14 
16  88  I  98  45 


16  62 

99  55 

17  86 

101  82 

19  03 

104  21 

19  32 

106  07 

21  29 

106  17 

28  11 

106  27 

644 
6  49 


560 


6  51 
5  67 
669 


608 
6  12 


6  16 
6  21 
625 
635 

6  40 
6  46 

6  57 

7  00 
7  01 
7  06 


Xotrer  California,  outer  coast. 

29    San  Jose  del  Cabo 

80  I  Pequefia  Bay,  Santa  Margarite  I . 

81  '  MagdalenaBay 

82  .  San  Juanico  Bay 

35  '  Abreojos  Pt.,  Ballenas  Bay 


34    San  Bartolom^  Bay. 

85  Cerros  Island 

86  I  Playa  Maria  Bay  ... 

87  I  RoearioBay 

38     San  Queutin  Bay . . . 


24  88 
24  22 
24  20 
27  14 

27  65 

28  25 

29  33 

30  15 

31  45 


23  03 
I  24  24 

24  34 
26  15 


89  I  ColnettBay 

40     Ensenada,  Todos  Santos  Baf - . 


CALIFORNIA. 


San  Diego  Bar 

San  Dieoo,  La  Playa. 
San  Juan  Capistrano . 


San  Pedro  Channel. 


Newport  Landing . 
Anaheim  Landing. 

San  Pedro 

Santa  Monica 


27  40 

28  12 

28  55' 

29  54 

30  25 

80  57 
31  51 

32  40 

32  42 

33  27 

33  88 

83  43 
33  48 

84  01 

109  42 

111  49 

112  09 
112  28 
118  84 

114  61 
116  14 

114  48 

115  48 

115  54 

116  15 
116  86 


117  14 
117  14 
117  48 


117  54 

118  05 
118  16 
118  30 


7  19 
727 
729 
7  30 
784 

7  89 
7  41 


Standard  port  for 
reference. 


Tidal  difTerencea. 


107  58  I  7  12  I 

110  20  7.21 

110  22  1  7  21 

112  18  I  7  29 

110  51  7  23 

112  62  7  31 

113  35  7  34 
112  50  7  81 

114  48  7  89 


Name. 


Panama  . 
Panama  . 


Panama 

Panama 
Panama 
Panama 


Panama 
Panama 
Panama 


Panama . 
Panama . 
Panama . 
Panama . 


Panama... 
San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 


San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 

San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 


Page. 


Time. 


HW. 


LW. 


189 
139 
189 


139 
139 
139 


139 
139 
189 
189 

139 
143 
143 
143 
143 
143 


143 
143 
143 
143  I 
148  I 

143  ' 
143 
143  I 
143 


San  Diego  . 

San  Diego  . 
7  48  I  San  Diego  . 
7  44    San  Diego  . 


143 
143 
143 
143 


7  46     San  Diego 143 

7  46     San  Diego :    143 


7  49  San  Diego  . 
7  49  San  Diego  . 
7  61     San  Diego  . 


143 
143 
143 


7  62    San  Diego ,    148 


7  52  San  Diego  . 
7  53  San  Diego  . 
7  54     San  Diego  . 


148 
143 
143 


Local  time. 


h.  m. 
189  +0  01 
189       -0  04 


189       +0  01 


San  Diego 143 

San  Diego 143 

San  Diego '  148  I 

Kodiak ,  163  ' 

Kodiak I  168 

Kodiak 163 


+0  16 
+0  06 
-0  04 


-0  08 
-0  08 
-0  08 


-0  08 
-0  08 
-0  08 
-0  18 

-0  18 
-0  89 
-0  22 
-0  22 
-0  21 
-0  14 


+0  45 
+0  18 

+0  18 
+1  53 
+2  08 

+2  28 
+3  28 
+4  23 
+5  19 


-0  46 
-1  11 
-104 
-4  26 
-8  65 

-3  66 
-0  16 
-0  06 
-0  02 
+0  02 

+0  06 
+0  09 


h.  m. 
-0  01 
-0  05 


-0  01 


+0  15 
+0  06 
-0  05 


-0  10 
-0  10 
-0  10 


-0  10 
-0  10 
-0  10 
-0  14 

-0  20 
-0  89 
-0  22 
-0  24 
-0  25 
-0  19 


+0  49 
+0  18 
+0  24 
+2  00 
+2  16 

+2  87 
+3  88 
+4  84 

+5  31 


-0  50 
-1  17 
-1  07 
-4  21 
-3  60 

-4  01 
-0  27 
-0  16 
-0  13 
-0  09 

-0  04 
-0  08 


Time  meridian 
120°  W. 


-0  08 

000 

+0  06 


+0  16 
+0  14 
+0  08 
+0  10 


-0  18 

000 

-0  08 


+0  07 
+0  02 
-0  08 
+0  02 


Height 


HW.      LW. 


Mean  Low 
WaterSpringa. 

feet. 
-0.6 


feet. 
-5.4 
-6.0 


-4.4 


-6.0 
-6.4 
-6.8 


-0.6 


-0.6 


-0.6 
-0.6 
-0.6 


6.2    -  0.8 
6.8   -  0.8 

7.2  I-  0.8 


Mean  Lower 
Low  Water. 

-  8.2  I-  1.4 

-  8.6    -  1.4 

-  9.4  '-  L4 
-10.9   -  1.5 

-12.6   -  L6 

-  2.8   -  0.8 

-  2.5   -  0.5 


-  2.8  I 

-  1.8 

-  1.6  I 


0.0 
0.5 
0.4 
0.9 
0.7 

+  4.0 
+  4.4 
+  8.4 
+18.6 


-  1.0 
+  0.2 

-  0.8 

-  4.0 

-  8.2 

-  2.2 
+  2.4 
+  2.8 
+  1.1 

-  0.1 

+  0.7 
0.0 


+  0,1 

0.0 

-  0.1 


-  0.4 

+  0.1 

+  0.8 

0.0 


Ratio 

of 
ranges. 


0.5 
0.4 
0.4 


-  0.2 

-  0.8  I 

-  0.2 

-  0.8 

-  0.8 

0.0 

0.0 

+  0.4  I 

+  0.8  I 


-  0.4 
0.0 

-  0.8  I 

-  1.0 

-  1.0 

-  l.O 
+  0.2 
+  0.2 
+  0.1 

0.0 

+  0.1 
0.0 


0.0 
0.0 
0.0 


-  0.1 
0.0 
0.0 
0.0 
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i 

B 
g 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
aboveplaneof— 

Vana- 
tion  of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(8g). 

Neap 

(Np). 

Oraat 
tropic 
(Gc). 

1 
HWQ. 

LWQ. 

• 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1              i 
t 

Katft. 

1 

2 

300 
256 

h.  m. 
9  12 
908 

h,m. 
2  64a 
2  49a 

h.m. 
9  17a 
9  13a 

feet. 
7.9 
8.8 

feet, 
10.0 
10.5 

feet. 
5.4 
5.7 

feet. 
8.0 
8.4 

fed. 
0.4 
0.6 

feet. 
0.8 
0.8 

A.  m. 

feet. 
0.9 
1.0 

feet. 
5.0 
5.2 

feet. 
4.0 
4.2 

o 

6.0 
6.0 

3 

300 

9  12 

2  64a 

9  17a 

8.7 

11.0 

5.9 

8.8 

0.5 

0.8 



1.0 

6.5 

4.4 

6.0 

4 

5 
6 

805 
255 

928 
9  18 
908 

309a 
2  60a 
2  49a 

988a 
9  23a 
9  13a 

m 

8.3 
7.9 
7.5 

10.5 
10.0 
9.5 

5.7 
6.4 
5.1 

8.4 
8.0 
7.6 

0.6 
0.4 
0.4 

0.8 
0.8 
0.8 





1.0 
0.9 
0.9 

6.2 
5.0 

4.8 

4.2 
4.0 
8.8 

6.0 
6.0 
6.0 

7 
8 
9 

260 
260 
250 

902 
902 
902 

2  48a 
248a 
2  48a 

9  07a 
9  07a 
9  07a 

7.1 
6.7 
6.3 

9.0 
8.5 
8.0 

4.9 
4.6 
4.8 

7.2 

6.8 
6.4 

0.4 
0.4 
0.4 

0.7 
0.7 
0.7 

0.9 
0.9 
0.8 

4.6 

4.2 
4.0 

3.6 
8.4 
8.2 

6.0 
6.5 
6.5 

1 

ilO 

11 

■12 

1  ^3 

260 
260 
2  50 
245 

902 
902 
902 

858 

248a 
2  42a 
2  42a 
2  85a 

908a 
908a 
908a 
906a 

6.9 
6.6 
4.7 
8.2 

7,5 
7.0 
6.0 
4.0 

4.0 
8.8 
3.2 
2.2 

6.0 
5.6 
4.8 
8.3 

0.4 
0.4 
0.8 
0.8 

0.7 
0.7 
0.6 
0.6 

0.8 
0.8 
0.7 
0.6 

8.2 
8.0 
2.6 
1.8 

8.0 
2.8 
2.4 
1.7 

6.5 
6.6 
6.5 
7.0 

14 
15 
16 
17 
18 
19 

240 

860 
907 
907 
9t)8 
9  08 

852 
238 
264 
253 
252 
2  51 

2  27a 
9  10a 
960a 
925a 
900a 
8  16a 

903a 
2396 
2546 
3006 
3  106 
3  206 

1.6 
1.7 
1.8 
2.0 
2.3 
2.6 

2.0 
2.0 
1.9 
2.5 
3.2 
8.8 

1.1 
0.9 
1.3 
1.1 
1.0 
0.9 

1.6 
2.4 
2.8 
3.2 
8.8 
8.6 

.  0.2 
0.6 
0.8 
0.7 
0.9 
1.1 

0.4 
1.3 
1.5 
1.6 
1.7 
1.9 

'■■6"62* 

0.4 
1.5 
1.7 
1.8 
2.0 
2.2 

0.9 
1.2 
1.4 
1.5 
1.8 
1.9 

0.9 
1.8 
1.6 
1.7 
1.8 
1.9 

7.0 
7.5 
7.5 
8.0 
8.0 
9.0 

20 
21 
22 
23 
24 

10  07 
9  85 
940 

11  15 
11  80 

859 
828 
834 
5  10 
626 

926a 

8  51a 

8  57a 

10  27a 

10  45a 

4  226 
3  526 
8586 
6  376 

5  616 

4.0 
3.6 
3.7 
3.2 
8.4 

5.8 
5.3 
5.4 
4.7 
5.0 

1.4 
1.2 
1.3 
1.1 
1.2 

5.1 
4.7 
4.8 

1? 

1.4 
1.3 
1.3 
1.2 
1.3 

2,8 
2.2 
2.2 
2.1 
2.1 

2.7 
2.6 
2.6 
2.5 
2.5 

2.8 
2.5 
2.6 
2.8 
2.4 

2.8 
2.5 
2.6 
2.3 
2.4 

9.5 
9.5 
9.5 
11.0 
11.0 

i25 

;26 

27 

28 

11  50 
025 

1  20 

2  16 

6  47 
648 
744 
840 

11  20a 

— 0  W6 

0666 

1  576 

6046 
7(M6 
7686 
8506 

7.7 
8.1 
11.8 
21.6 

11.2 
11,8 
17.2 
81.5 

2.6 
2.8 
4.0 
7.8 

9.8 
9.7 
13.8 
24.2 

1.9 
2.0 
2.4 
3.2 

8.2 
8.3 
4.0 
5.3 

3.8 
3.9 
4.7 
6.4 

4.9 
6.1 
7.3 
12.6 

4.9 
5.1 
7.2 
12.5 

11.5 
11.5 
12.0 
12.5 

29 
30 
31 
32 

836 
8  17 
825 
829 
900 

2  20 
159 
2  12 
2  17 
248 

7  66a 
7  31a 

7  49a 

8  10a 
8  48a 

2  576 
2  296 

2  466 
2336 

3  016 

3.1 
4.0 
8.8 

4.5 
5.8 
5.5 
5.7 
6,7 

1.2 
2.4 
1.5 
1.6 
2.8 

4.1 
6.1 
5.0 
4.2 
4.9 

1.6 
1.9 
1.8 
0.9 
0.9 

1,8 
2.9 
2.0 
1.1 
0.8 

"'bOi' 
5(M 
6  01 

2.5 
3.6 
2.8 
1.4 
1.2 

2.2 
8.0 
2.6 
2.8 
2.7 

2.1 
8.2 
2.6 
2.1 
2.4 

9.0 
10.0 
10.0 
10.6 
10.5 

34 
35 
36 
37 
38 

900 
9  05 
9  15 
9  19 
928 

237 
242 
2  53 
256 
300 

8  49a 

828o 
8  37« 
8  38a 
8  40(1 

2  486 

3  066 
3  186 
3*236 
3306 

5.8 
5.9 
5.7 
4.8 
8.7 

8.2 
7.8 
7.6 
6.4 
4.9 

2.8 
3.5 
3.4 
2.9 
2.2 

6.0 
8.4 
8.1 
7.0 
5.6 

1.0 
2.8 
2.3 
2.1 
1.8 

0.9   

3.6    

3.5    

8.2    

2.8    

1.8 
4.3 
4.8 
8.9 
3.4 

3.2 
4.2 
4.1 
3.5 
2.8 

4.0 
4.5 
4.8 
3.7 
8.0 

11.0 
11.5 
11.6 
12.0 
12.0 

39 
40 

9  27 
9JJ8 

305 
806 

«44fl 
8  43a 

3336 
3  406 

4.4 
3.8 

5.8 
5.0 

2.6 
2.2 

■ 

6.5 
5.7 

2.0 

1.8 

3.1 

2,8 

8.7 
3.4 

3.8 
2.9 

3.6 
8.1 

12.5 
12.5 

'41 
42 
43 

929 
932 
9  42 

807 
8  20 
821 

846a 
848a 
865a 

8486 
8556 
8  616 

8.9 
3.8 
3.7 

6.2 
5.1 
4.9 

2.8 
2.8 
2.2 

6.9 
5.9 
5.6 

1.9 
2.2 

1.8 

2.9 
2.7 
2.8 

***5*57' 

8.5 
8.6 
8.4 

3.0 
2.9 
2.9 

8.2 
3.1 
3.0 

18.0 
13.0 
13.5 

Is 

'46 
'47 

946 
948 
98« 
987 

8  24 
8  19 
8  18 
8  17 

8  57a 
8  57a 
8  51a 
8  58a 

3  556 
3  496 

3  426 
3  456 

8.5 
3.9 
4.1 

3.8 

4.7 
5.2 
6.5 
5.1 

2.1 
2.3 
2.5 
2.3 

6.4 
5.9 
6.2 
5.9 

1.8 
1.9 
1.9 
1.9 

2.7 
2.9 
8.0 
2,9 

8.8 
3.5 
3,6 
8.5 

2.7 
3.0 
8.1 
2.9 

2.9 
3.2 
3.3 
3.1 

13.6 
14.0 
14.0 
14.0 
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TABLE  3.— TIDAL  DIFFERENCES. 


CALIFORNIA — OODtillUed. 

ikitUa  Barbara  Channel. 


Hueneme  Light . . . 
San  BuenaTentuia    . 
Santa  Barbara  Ught 


84  09 
84  16 
34  24 


Gavlota 84  28 


Santa  Barbara  Itlands. 


Santa  Catallna  Harbor.  Catalina  I . .  33  26 

Corral  Harbor,  San  Nicholas  I S3  17 

Prisoner  Hariior,  Ranta  Cruz  1 34  01 

CnylerHartwr,  San  Miguel  1 84  03 


(hilercoagL  i 

I 

Lompoc  Landing 34  44 

PointSal 34  54 

San  Lais  Obispo 86  11 

Monro,  Morro  Bay 35  21 

Cayucos,  Estero  Bay a5  27 

SanSimeon 35  39 

Monterey  Harbor  Light 36  37 

Santa  Cruz  Harbor  Light ,  36  57 

Half  Moon  Bay 37  30 

Southeast  Famllon  Light 37  42 

San  Fxanciflco  Bar 37  46 


San  FnmeUco  Bay,  S.  portion. 


I 


119  13 
119  17 

119  43 

120  14 


118  29 

119  31 

119  41 

120  21 


120  37 
120  40 
1*20  44 
120  50  < 

120  55  I 

121  11 

121  52 

122  02 
122  27  , 
128  00 
122  38  I 


/i.  m.  I 

7  57  ;  San  Diego 

7  57  ;  San  Diego i    143 

7  59  I  San  Diego 143 

8  01  ,  San  Diego I    143 


7  54 
7  hH 

7  59 

8  01 


8  02 
8  03 
H  03 
8  03 
8  M 

8  G5 
8  07 
8  08 
8  10 
8  12 
8  11 


20  San  Francisco  Entr.,  Fort  Point .  37  49 

21  I  Presidio 37  4S  i 

22  '  Alcatiaz  Light 37  49 

2S    San  Francisco,  North  Beach 37  48  | 

24  I  San  Francisco,  Mission  street ;  87  48 


25  I 
26 

28  I 

29  I 

^  I 
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Goat  Island  (Yerba  Buena  Light). 

Oakland 

A  la  meda 

PointAvisadero 

Roberts  Landi  n  g 


Mt.  Eden,  Mt.  Eden  Slough 

Union  City,  Union  City  Creek  . 

San  Mateo  Point 

Guano  Island 

Coyote  Hill  Creek  Entrance... 


37  48 
37  48 
37  46 
37  44 
37  41 

i  37  37 
37  36 
37  85 
37  34 
87  34 


I 

122  29  I 
122  27  1 
122  25 
122  24 
122  24  , 

122  22 
122  18 
1-22  18 
122  21 


I 


Johnsons  Land's:,  Coyote  Hill  Creek 

Redwood  City  Creek  Entrance 

Mayhews  Landing,  Newark  Slough. 
Bavenswood 


■| 


122  10  ' 

122  08  { 
122  06  I 
122  19 
122  15 
122  08  i 


37  34  122  05 
37  31  !  122  12 
37  32  ;  122  04 
37  28     122  06 


San  FrancUeo  Bay,  N.  portion. 

Sausalito.  37  51 

Angel  Island 37  51 

West  Berkeley 37  52 

Point  San  Quentin 87  66 

The  Brothers  Light 37  58 


•Saw  Pablo  Bay. 


I, 


McNears  Landing 37  59 

Point  Wilwn 38  01 

Petaluma  Point 38  06 

Sonoma  Creek  Entrance 38  09 


Karquin^s  Strait. 


Mare  Island  Light. 

Wheatport 

Benicia , 


Suitfin  Bay. 


Seal  Bluff 

Suiflun  Creek  Entrance 

Antioch,  San  Joaquin  River. 


122  29  I 
122  26  I 
122  18 
122  29 
122  26  ; 


122  27 
122  19 
122  29 
122  24 


38  04  122  15 
38  03  ,  122  13 
38  08  i  122  08 


38  08  I  122  03 
38  07  I  1-22  04 

38  01  I  121  49 


8  10 
8  10 
8  10 
8  10 
8  10 


San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 


San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 


San  Diego 

Siin  Francisco  En  t 
San  Francisco  Ent 
San  Francisco  Ent 
S»in  Francisco  Ent 
San  Francisco  Ent 


San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 


8  09  San  Francisco  Ent 
8  09  San  Francisco  Ent 
8  09  I  San  Francisco  Ent 
8  09  San  Francisco  Ent 
8  09  I  San  Francisco  Ent 

San  Francisco  Ent 
8  08  San  Francisco  Ent 
8  09  San  Francisco  Ent 
8  09  ,  SanFronci-scoEnt 
8  09    San  Francisco  Ent 

8  08  San  Francisco  Ent 
8  09  I  San  Francisco  Ent 
8  08  1  San  Francisco  Ent 
8  08    San  Francisco  Ent 


8  10 
8  10 
8  09 
8  10 
8  10 


San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 


8  10  Siin  Francisco  Ent 
8  09  '  San  Francisco  Ent 
8  10  ,  San  Francisco  Ent 
8  10    San  Francisco  Ent 


8  09  San  Francisco  Ent 
8  09  San  Francisco  Ent 
8  09     San  Francisco  Ent 


8  08  ;  San  Francisco  Ent 
8  08  San  Francisco  Ent 
8  07     San  Francisco  En  I 


143 
143 
143 
143 


143  I 

143 

143 

143  I 
143  I 

143 
147 
147 
147  I 
147  ' 
147 


147 
147 
147 
147 

U7 

147 
147 
147  I 
147 
147  I 

147 
147 

147  1 
147  I 
147 

147 
147 
147 
147 


147 
147 
147 
147- 
147 


147 
147 
147 

147 


147 
147 
147 


147 
147 
147 


+1  08 
-0  03 
+0  05 
+0  08 


+< 
+0  59 
+1  13 
+1  16 

+1  28 
-0  59 
-0  47 
-0  51 
-0  57 
-0  01 


I 


0  00 
+0  04 
J-0  11 
+0  26 

+0  28 

+0  28 ; 

+0  31 
+0  40 
+0  82  I 
+0  60  ' 

+  1  18 
+1  89 
+0  45 
+0  48 

+1  00 

+1  24 
+0  66 
+1  14 
+0  57 


+0  05 
+0  16 
+0  45 
+0  58 
+1  01 


+1  02 
+1  40 
+106 
+1  22 


+1  50 
+1  66 
+2  20 


+2  27 
+2  89 
+8  64 


+0  55 
-0  07 
-0  04 
-0  06 


+0  88 
+0  47 
+0  59 
+1  19 
+1  22 

+1  81 
-0  42 
-0  38 
-0  39 
-0  86 
-0  07 


000 
+0  04 
+0  18 
+0  29 
+0  31 

+0  33 
+0  38 
+0  66 
+0  40 

+1  06 

+1  44 
+2  07 
+0  56 

+1  10 
+1  16 

+1  45 
+111 
+1  40 
+1  22  I 


+0  19 
+0  82 
+0  51 
+1  03 
+1  06 


+1  04 
+1  59 
+1  82 

+1  48 


+2  11 
+2  19 
+2  44 


+3  05 
+8  17 

+4  68 


0.0 
-0.2 
-0.2 
-0.2 


-0.2 
-0.2 
-0.2 
-0.2 
0.0 

0.0 
+0.4 
+0.8 
+0.3 

0.0 
-0.1 


0.0 
+0.2 
-0.1 

0.0 
+0.6  I 

+0.4  ' 
+0.9 
+0.8  I 
+1.1  I 
-0.4 

+0.6 
-L8  I 
+L7 
+•2.4 
+2.4 

+2.9  I 

+2.8  ! 
+2.6  I 
+2.6 


0.0 
-0.1 
-0.1 
-0.1 


0.0 

0.0 

-0.1 

-0.1 

0.0 

0.0 
+0.1 
+0.2 
0.0 
0.0 
0.0 


0.0 

+0.1 

0.0 

0.0 

+0.1 

+0.1 

0.0 

+0.2 

+0.2 

0.0 

+0.2 
-0.2 
+0.2 
+0.4 
+0.4 

+0.4 
+0.4 
+0.3 
+0.8 


-0.3  -0.2 

-0.4  ;  -0.1 

+0.7  '  0.0 

+0.5  0.0 

+0.6  +0.1 


+0.4 
+L2 
+0.9 
+0.9 


+L2 
+L2 
+1.2 


+L4 
+L2 
+0.8 


+0.1 

+0.2 

0.0 

O.O 


+0.2 
+0.2 
+0.2 


+0.2 

+0.2 

0.0 
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Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


h.  m. 


640 


Tropic 
range. 


6fi9 


4.1 
4.0 
4.0 

!!!!!!!! 

4.1 
4.1 
4.1 



4.2 
4.1 
8.7 

feet. 
S.4 
8.4 
8.4 
3.4 


3.5 
8.4 
8.4 
8.4 


3.4 
8.4 
8.4 
8.4 
8.5 

8.6 
4.8 
4.4 
4.2 
4.1 
4.0 


4.0 
4.2 
4.1 
4.1 
4.4 

4.3 
4.4 
4.4 
4.6 
8.9 

4.8 
8.4 

4.8 
6.1 
5.1 

5.3 
5.8 
5.2 
6.2 


8.8 

8.8 
4.3 
4.2 
4.2 


4.3  I 
4.6 

4.4  I 
4.4 


4.6 

4.6  i 
4.6  . 


4.6 
4.5 

4.1  I 


Predic- 
tions. 


Tropic 
LLW. 


feet. 
2.8 
2.8 
2.8 
2.8 


2.9 
2.8 
2.8 
2.8 


2.8 
2.8 
2.8 
2.8 
2.9 

3.0 
8.4 
8.6 
3.8 
8.2 
3.1 


3.2 
3.3 
8.1 

3.2  I 
3.6  I 

3.4 
3.6 
3.6 

3.8 
2.9 

3.6 
2.4 
4.1 
4.6 
4.6 

4.8 
4.6 
4.6 
4.6 


2.9 
2.9 
3.6 
3.4 
3.6 


3.4 
3.8 
3.6 
3.6 


3.8 
3.8 
3.8 


3.9 
8.8 
3.3 


Varia- 
tion of 
the  com- 
pass. 


fed. 
3.0 
3.0 
8.0 
8.0 


8.1 
8.0 
8.0 
8.0 


8.0 
8.0 
8.0 
8.0 
3.1 

8.2 
8.9 
4.1 
3.8 
8.6 
3.5 


3.5 
3.7 
3.5 
8.6 
4.1 

8.9 
4.2 
4.1 
4.4 
8.2 

4.0 
2.7 

4.8 
5.2 
6.2 

5.5 
5.4 
5.4 
6.4 


8.4 
3.3 
4.0 
8.8 
8.9 


8.9 
4.8 
4.2 
4.2 


4.3 
4.3 
4.3 


4.5 
4.3 
8.7 


East. 
o 
14.6 
14.5 
14.5 
14.5 


13.6 
14.0 
14.6 
14.5 


16.0 
15.0 
16.0 
15.0 
15.6 

15.5 
16.0 
16.0 
16.5 
16.5 
16.5 


16.5 
16.5 
16.5 
16.5 
16.5 

16.5 
16.5 
16.5 
16.5 
16.5 

16.5 
16.5 
16.5 
16.5 
16.5 

16.5 
16.5 
16.5 
16.5 


16.5 
16.5 
17.0 
17.0 
17.0 


17.0 
17.0 
17.0 
17.0 


17.0 
17.0 
17.0 


17.0 
17.0 
17.0 
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Table  3.— TIDAL  DIFFERENCES 


40 


Station. 


NORTH   AMERICA    (WEST 
Coast  )— Continued. 

CALiFORNiA—continued. 

Sacramento  River. 

Colllnsvllle 

Sacramento 

Outer  coast 

Drakes  Bay 

Point  Reyes  Light , 

TomalesBay 

Bodega  Bay , 

Fort  Ross , 

Point  Arena  Light 

Navarro  River  Entrance , 

Little  River  Harbor 

Mendocino  Bay , 

Fort  Bragg  Landing , 

Westport , 

Shelter  Cove , 

Cape  Mendocino  Bay 

Eel  River  Bar 

Humboldt  Bay  Bar , 

Red  Bluff,  Humboldt  Bay 

Eureka,  Hun  boldt  Bay 

Trinidad  HarbotlJght 

Crescent  Gl^Ugnt. 

^  0BB80N. 

ChetkoCove 

Rogue  River , 

PortOrfoid , 

Bandon,  Coquille  River , 

Coot  Bay. 

Coos  Bay  Bar , 

Empire 

North  Bend , 

Marshfield 

Vmpqwa  River, 

Bar  at  Entrance 

Qaidlner 

Ouier  coast. 

Siuslaw  River  Entrance 

Alseya  Harbor  Entrance 

YaquiuM  Bay  and  River. 

Bar  at  Entrance 

Newport 

YaquinaCity , 

Oysterville , 

Outer  coatt. 

Nestugga  Bay  Entrance , 

Hobsonville,  TiIlamool(  Bay . . . 
Nehalem  River  Entrance , 

ORIGON  AND  WASHINGTON. 

Columbia  River. 

Columbia  River  Bar,  Orar 

Point  Adams  (Clatsop),  Oreg  . 
Cape  Disappointment,  Wash . . 

Astoria,  Oreg 

Skeppemawin  Creek,  Oreg 

Tongue  Point  Oreg • 

Maiih  Island  Creek,  Oreg 

Three  Tree  Point,  Wash , 

Cathlamet,  Wash 

Eagle  Cliff,  Wash 

Oak  Point,  Wash 


Qeographlc  nodtion. 


Lati- 
tude. 


Longitude. 


Arc.   ,  Time. 

I 


North. 


88  04 
88  83  I 


38  01 
88  00 
88  14 
88  18 
88  81 

88  57 

39  12 

89  16 
89  18 
89  26 

89  88 

40  02 
40  26 
40  88 
40  45 

40  45 

40  48 

41  OS 
41  45 


42  08 
42  25 
42  44 
48  07 


48  21 
48  24 
48  25 
48  22 


48  41 
48  44 


44  01 

44  28 


44  87 
44  88 
44  86 
44  85 


45  09 
45  34 
45  40 


46  13 
46  12 
46  17 
46  11 
46  10 


46  18  128  46 

46  14  128  85 

46  16  128  31 

46  12  I  128  28 

46  11  I  128  12 

46  11  128  11 


Wui. 


121  51 
121  80 


122  58 
128  01 

122  58 

123  00 
123  15 

128  44 
128  45 

123  47 
128  47 
128  49 

128  47 

124  08 
124  25 
124  19 
124  15 

124  18 
124  10 
124  09 
124  12 


124  16 
124  25 
124  80 
124  25 


124  21 
124  17 
124  14 
124  13 


124  12 
124  06 


124  07 
124  06 


124  05 
124  04 
124  02 
124  01 


123  50 
128  57 
128  56 


124  05 
128  59 
124  08 
123  50 
123  55 


A.  m. 
807 
806 


8  12 
8  12 
8  12 
8  12 
8  18 

8  15 
8  15 
8  15 
8  15 
8  15 

8  15 
8  16 
818 
8  17 
8  17 

8  17 
8  17 
8  17 
8  17 


8  17 
8  18 
8  18 
8  18 


8  17 
8  17 
8  17 
8  17 


8  17 
8  16 


8  16 
8  16 


8  16 
8  16 
8  16 
8  16 


8  16 
8  16 
8  16 


8  16 
8  16 
8  16 
8  15 
8  16 

8  15 
8  14 
8  14 
8  14 
8  18 
8  18 


Standard  port  lor 
reference. 


Name. 


San  Francisco  Bnt 
SanFrandsooBnt 


San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Fmndsoo  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Snt 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 


Page, 


Astoria. 
Astoria. 
Astoria. 
Astoria. 
Astoria . 


Astoria 151 

Astoria 151 

Astoria 151 

San  Diego ;  143 

San  Diego 143 

San  Diego I  143 


147 
147 


147 
147 
147 
147 
147 

147 
147 
147 
147 
147 

147 
147 
147 
151 
151 

151 
151 
161 
151 


151 
151 
151 
151 


151 
151 
151 
151 


161 
151 


151 
151 


151 
151 
151 
151 


151 
151 

151 


151 
151 
151 
151 
151 


Tidal  differences. 


Time. 


Height. 


HW. 


LW. 


Time  meridian, 
IfOP  W. 


h.  m. 
+3  21 
+8  03 


-0  04 
-0  14 
+0  28 
-0  18 
-0  81 

-0  58 
-0  55 
-104 
-0  69 
-0  84 

-0  84 
-0  48 
-0  31 
-1  28 
-1  05 

-0  59 
-0  41 
-1  11 
-106 


A.  m. 

•+  4  15 

+10  24 


+  0  16 
+  007 
+  0  49 
+  002 
-Oil 

-087 
-088 
-0  41 

-  084 

-  008 

-0  14 
-022 
-005 

-  1  45 

-  1  21 

-  1  15 

-  065 
-129 
-125 


HW. 


LW. 


Ratio 

of 
ranges. 


-0  57     -  1  15 
-0  55     -  1  00 


-1  05 
-1  05 


1  24 
-055 


-0  43  I  -  0  51 


000 
+0  40 

+1  51 


-0  08 
+0  14 


-0  80 
-0  88 


-0  49 
-0  45 
-0  82 
-0  19 


-0  27 
-0  08 
-0  31 


-0  29 
-0  09 
-0  17 
000 
-0  02 

+0  19 
+0  41 
+1  03 
+5  12 
+5  34 
+5  49 


+  0  01 
+  044 
+  1  19 


-0  10 
+  027 


-0  16 
-0  49 


-  1  04 

-  1  08 

-  0  41 
-020 


080 
0  18 
0  44 


-0  81 
-  0  12 
-022 
000 
+  005 

+  080 
+  054 
+  1  16 
+  6  11 
+  706  i 
+  7  17  I 


Mean  Lower 
Low  Water. 


feet. 
+0.8 
-2,6  , 


+0.8 
+0.6 

0.0 
+0.2 

0.0 

-0.8 
-0.1 
+0.4 
+0.1 
+0.8 

+0.4 
+0.4 
+0.3 
-2.1 
-2.2 

-2.1 
-L9 
-L9 
-1.8 


-2.0 
-2.0 
-1.7 
-2.8 


-1.7 
-2.6 
-2.4 
-2.1 


-1.4 
-L4 


-1.2 
-0.5 


feet. 

0.0 

-0.4 


+0.2 
+0.1 

0.0 
+0.1 

0.0 

0.0 
0.0 
+0.1 
0.0 
0.0 

+0.1 
+0.1 
0.0 
-0.2 
—0.2 

-0.2 
-0.2 
-0.2 
-0.2 


-0.2 
-0.2  I 
-0.2  ■ 
-0.2 


-0.2  , 
-0.2  i 
-0.2  ' 
-0.2 


-0.1 
-0.2 


-0.1 
0.0  I 


-0.5 

0.0 

-0.2 


-0.2 
-0.1 
-0.1 
0.0 
+0.2 

-0.1 

-a  5 

-0.8 

+L2 

0.0 

-0.2 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

+0.1 
0.0 

-0.1 


-0.4  I  0.0  I 

-0.2  '  0.0 

-0.1  0.0  , 

0.0  ,  0.0  I 


1.06 
0.41 


L17 

1.14 

1.00- 

l.OS* 

1.00 

0.92 
0.98 
1.08 
1.03 
1.06 

1.08 
1.08  ' 
1.06 
O.TO  , 
0.68 

0.70 
0.73 
0.73 
0.75  I 

I 

0.71 
0.71 
0.76 
0.67 


0.76 
0.62 
0.65  1 
0.70 


0.79 
0.81  , 


0.83 
0.92 


0.94 
0.97 
0.98 
1.00 


0.92 
1.00 
0.97 


0.97' 
0.96, 
0.98 

loo: 

1.03 

0.96 
0.82 
0.87 
L28 
0.99 
0.97 
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1 

9 

Interval. 

Tropic  diurnal 
inequality. 

Diunal  waye. 

Mean  sea  level 
above  planeof- 

Varia- 
tion of 
the  com- 
paas. 

Mean. 

Tropic. 

Mean 
(Mn). 

?^r 

Neap 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

inter- 
val. 

Tropic 
xange. 

Predlc- 

tiOM. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 

East. 

1 
2 

288 

721 

h.fn. 
9  21 
806 

Km. 
1  425 
5  625 

h.m. 
9  426 
839a 

feet. 
8.9 
1.5 

1.8 

feet 
3.0 
1.2 

8.2 

feet. 
1.6 
1.0 

feet. 
8.7 
2.8 

h,  m. 

2.5 

feet. 
3.3 
1.6 

feet. 
8.7 

l.P 

o 
17.0 
17.0 

8 

4 
5 
6 
7 

1188 
1128 
12  00 
U  19 
1106 

5  17 
508 
560 
508 
4  49 

10  86a 
10  24a 
10  58a 
10  17a 
10  08a 

5355 
6  276 
6  105 
5235 
5095 

4.3 
4.2 
8.7 
8.8 
8.7 

5.2 
5.1 
4.5 
4.6 
4.5 

3.3 
8.2 
2.9 
2.9 
2.9 

7.1 
7.1 
6.8 
6.5 
6.3 

1.5 
1.5 
1.4 
1.4 
1.4 

4.1 
4.0 
8.8 
3.9 
8.8 

4.4 
4.4 

4.1 
4.2 
4.1 

3.6 
8.5 
8.2 
8.3 
8.2 

4.1 
4.1 
8.6 
8.7 
8.6 

17.0 
17.0 
17.0 
17.0 
17.0 

8 
9 
10 
11 
12 

10  86 
10  89 
10  80 
10  85 
1100 

4  21 
425 
4  17 
424 
450 

982a 
985a 
980a 
988a 
10  00a 

4425 
4465 
4865 
4445 
5095 

3.4 
8.6 
4.0 
3.8 
8.9 

4.1 
4.4 

4.8 
4.6 
4.7 

2.6 
2.8 
8.1 
2.9 
8.0 

5.9 
6.2 
6.8 
6.5 
6.6 

1.3 
1.4 
1.6 
1.4 
1.4 

8.6 
8.8 
4.0 
8.9 
3.9 

3.9 
4.1 
4.8 
4.2 
4.2 

8.0 
8.1 
8.4 
3.2 
8.8 

8.3 
3.5 
3.9 
8.7 
8.8 

17.5 
17.6 
17.6 
17.5 
17.5 

IS 
14 
15 

11  00 

10  50 

11  00 
11  10 
11  83 

444 

485 
450 
455 
5  19 

10  00a 
950a 
10  00a 
10  28a 
10  51a 

5086 

4  546 
5095 

5  155 
5895 

4.0 
4.0 
8.9 
4.4 
4.3 

4.8 
4.8 
4.7 
5.5 
5.3 

3.1 
8.1 
8.0 
3.2 
3.1 

6.8 
6.8 
6.6 
6.5 
6.4 

1.5 
1.5 
1.4 
1.6 
1.6 

4.0 
4.0 
3.9 
3.1 
3.0 

4.3 
4.3 
4.2 
3.5 
3.5 

3.4 
8.4 
8.3 
8.8 
8.2 

3.9 
3.9 
8.8 
3.6 
3.5 

18.0 
18.0 
18.0 
18.0 
18.5 

18 

19 

'20 

1^1 

11  89 
1157 
11  27 
1188 

525 
5  45. 
5  11 
5  15 

10  57a 

11  16a 
10  46a 
10  58a 

5455 
6055 
5  315 
5845 

4.4 
4.6 
4.6 

4.7 

5.5 
6.7 
5.7 
5.8 

3.2 
3.3 
3.8 
3.4 

6.5 
6.7 
6.7 
6.9 

1.6 
1.6 
1.6 
1.6 

3.1 
3.1 
3.1 
3.2 

;;;;;;;; 

8.5 
3.6 
3.6 
3.6 

8.3 
8.4 
8.4 
8.6 

3.6 
8.7 
8.7 
8.8 

18.5 
18.5 
18.5 
19.0 

'22 
23 

|24 
125 

1141 
1142 
11  32 
11  82 

525 
589 
5  15 
5  44 

11  00a 
11  Ola 
10  52a 
10  60a 

5455 
5595 
5845 
6045 

4.5 
4.6 
4.8 
4.2 

5.6 
5.6 
6.0 
5.2 

82 
8.2 
8.5 
8.0 

6.5 
6.5 
7.0 
6.8 

1.6 
1.6 
1.7 
1.6 

3.1 
8.1 
8.2 
8.0 

8.6 
8.5 
8.7 
8.4 

8.4 

8.4 

•    8.5 

8.2 

8.6 
8.6 
8.8 
3.5 

19.0 
19.5 
19.6 
19.5 

J26 
27 

i28 
29 

11  65 
0  13 
053 
201 

5  49 

6  41 

7  24 
759 

11  15a 
—  0  316 

0  105 

1  225 

6085 
7D25 

7  455 

8  195 

4.8 
8.9 
4.1 
4.4 

60 
4.8 
5.1 
5.3 

8.5 
2.8 
8.0 
3.2 

7.0 
5.9 
6.1 
6.5 

1.7 
1.6 
1.5 
1.6 

8.2 
2.9 
8.0 
3.1 

3.7 
8.3 
3.4 
3.5 

8.5 
8.0 
3.1 
3.3 

8.8 
3.3 
3.4 
3.6 

20.0 
20.0- 
20.0 
20.0 

90 
31 

006 
086 

680 
708 

—  0836 

—  0.085 

6485 
7  276 

5.0 
5.1 

6.2 
6.3 

3.6 
3.7 

7.8 
7.4 

1.7 
1.7 

8.8 
8.3 

3.7 
3.8 

3.7 
3.7 

4.0 
4.0 

20.0 
20.0 

32 
33 

12  09 
12  01 

626 
562 

11  81a 
1125a 

6  485 
6095 

5.2 
5.8 

6.5 
7.2 

3.7 
4.2 

7.5 
8.2 

1.7 

1.8 

8.4 
3.5 

3.8 
4.0 

8.8 
4.2 

4.1 
4.5 

20.5 
20.5 

34 

86 
87 

1150 
1154 
12  07 
12  20 

587 
588 
600 
6  21 

11  14a 
1119a 
11  82a 
11  45a 

5545 
5556 
6  175 
6885 

5.9 
6.1 
6.2 
6.3 

7.3 
7.6 

VI 

4.3 
4.4 
4.5 
4.5 

8.3 
8.6 

8.7 
8.8 

1.8 
1.9 
1.9 
1.9 

8.6 
8.6 
3.7 
3.7 



4.1 
4.1 
4.2 
4.2 

4.2 
4.8 
4.4 
4.5 

4.7 
4.7 
4.8 
4.9 

21.0 
21.0 
20.5 
20.5 

38 
89 
40 

12  12 
12  81 
12  08 

6  11 
628 
6  57 

11  86a 
1166a 
11  88a 

6285 
6406 
6  146 

6.8 
6.8 
6.1 

7.2 
7.8 
7.6 

4.2 
4.5 
4.4 

8.2 
8.8 
8.6 

1.9 
1.9 
1.9 

3.6 
3.7 
3.6 

4.0 
4.2 
4.1 

4.2 
4.6 
4.8 

4.5 
4.9 
4.7 

21.0 
21.6 
21.6 

41 
42 
43 
44 

45 

12  10 
005 

12  22 
0  15 
0  12 

6  10 
629 
6  19 
d42 
646 

11  8.V» 
-0  806 

11  47a 
-  0  226 
-0  226 

6  276 
6466 
6366 
6  596 
7026 

6.1 
6.2 
6.2 
6.4 
6.5 

7.6 
7.7 
7.7 

7.8 
8.1 

4.4 

4.5 
4.5 
4.7 
4.7 

8.6 
8.7 
8.7 
8.6 
9.0 

1.9 
1.9 
1.9 
1.9 
1.9 

8.6 
3.7 
3.7 
8.H 
3.7 



4.1 
4.2 
4.2 
4.3 
4.3 

4.3 

tt 

4.5 
4.6 

4.7 

4.8 
4.K 
4.7 
4.9 

22.0 
22.0 
22.0 
22.0 
22.0 

46 
47 
48 
49 
60 
51 

084 

0  57 

1  19 

1  68 

2  16 
2  81 

1 

7  12 
7  87 
759 
905 
10  01 
10  12 

-0  016 
0  216 

0  426 

1  136 
1  316 
1  466 

7  296 
7546 

8  176- 
9246 

10  236 
10  346 

6.2 
5.8 
6.5 
4.9 
8.8 
3.7 

7.7 
7.2 
6.8 
6.1 
4.7 
4.6 

4.5 
4.2 
4.0 
3.5 
2.7 
2.7 

8.7 
8.2 
7.9 
7.2 
5.8 
5.6 

1.9 
1.8 
1.8 
1.7 
1.5 
1.5 

8.7 
3.5 
3.5 
8.3 
29 
2.8 



4.2 
4.0 
3.9 
3.7 
3.3 
3.2 

4.4 
4.2 
4.0 
3.6 
2.9 
2.8 

4.8 
4.5 
4.3 
3.9 
3.2 
3.1 

22.0 
22.0 
22.0 
21.5 
21.5 
21.5 

384 


TABLE.  3.— TIDAL  DIFFERENCES 


29 


37 


I  Oeograpbic  ponltion. 


Station. 


Longitude. 


NORTH  AMERICA  (Wb8T 
Coast  )—c;ontinued. 

OREGON  AND  WASHINGTON— COnt'd. 

Columbia  Utiw— Continued.        i  '^'^'^• 

o      / 

Rinearson,  Oreg '  46  08 

Rainier,  Oreg '  46  05 

46  00 

45  51 
45  39 
45  37 


Arc.     Time. 


Kalama,  Wa.<ih 

St.  Helens  Bar,  Oreg 

Willamette  River  Entrance,  Oreg. . 
Old  Fort  Vancouver.  Wash 


WASHINGTON— continued . 

Willapa  Bav  Entrance 

South  Bend,  Wlllapa  Bay 

Oysterville.  Willapia  Bay 

Sealand,  Willapa  Bay 

Grays  Harbor  Entrance 

Hoquiam,  Orays  Harbor 

Laidlaw.  Orays  Harbor 

Destruction  Island 

Quilllhute  River 

Cape  Alava  (Flatterj-  Roc*ks) 

Juan  de  Fuca  Sfrait. 

Cape  Flattery  Lt.,  Tatoosh  Island 

NeahBay 

Pysht  River  Entrance 

Port  Angeles 

NewDungeneas  Light 

Washington  Harbor , 

Port  Disco v  ery 

Smith  Island  Light , 

Partridge  Point 

Admiralty  Inlet. 


POBT  TOWNSEND  . . . 

Marrowstone  Point. 
Oak  Bay 


46  38 
46  40 
46  32 
46  29 
46  54 

46  58 

46  52 

47  40 

47  53 

48  10 


48  23 
48  22 
48  13 
48  08 
48  09 

48  04 
48  02 
48  19 
48  14 


48  07 
48  06 
48  01 


Hood  Canal.  \ 

Port  Ludlow I  47  56 

PortGamble t  47  51 

I  Seabeck :  47  38 

Union  City i  47  21 

Puget  Sound. 

I  Point  No  Point  Light i  47  55 

I  PointMadison 47  44 

!  West  Point  Light,  Shilshole  Bay...{  47  89 

Seattle,  Elliott  Bay '  47  37 

PortBlakely 47  36 

Bremerton,  Port  Orchard  Naval  Sta.!  47  39 

Tacoma 47  16 

Steilacoom ,  47  11 

I  Dofflemyer  Point,  Budd  Inlet '  47  08 

'  Olympia.  Budd  Inlet 47  04 


I 


Possession  Sound  and  Port  Siisan. 


I 


43  Muckilteo 

44  !  Tulalip 

45  Livingston  Bay. 


Saratoga  Passage. 


46  Holmes  Harbor. 

47  Coupeville , 


Skagit  Bay. 

48  Utsalady 

49  La  Conner • 

50  Deception  Pass 


47  57 

48  OS 
48  14 

48  03 
48  13 

48  15 
48-23 
48  25 

West. 


123  05 
122  56 
122  61 
122  48 
122  46 
122  39 


h.  m. ' 
8  12 
8  12 
8  11 
8  11 
8  11 
8  11 


124  05  I 
124  30 
124  39 
124  44 


124  44  I 
124  38  { 
124  07 
123  26  I 
123  07  I 

123  02 
122  52 
122  51 

122  46 


122  45 
122  41 
122  43 


122  41 
122  34 
122  49 
128  06 


122  82 
122  32 
122  26 
122  20 
122  31 

122  37 
122  26 
122  36 
122  54 

122  54  ! 


122  33 
122  41 


Standard  port  for 
reference. 


Name. 


San  Diego 
San  Diego 
San  Diego 
San  Diego 
San  Diego 
San  Diego 


124  06 

8  16 

123  48 

8  15 

124  02 

8  16 

124  02 

8  16 

124  10 

8  17 

123  53 

8  16 

Astoria. 
Astoria . 
Astoria . 
Astoria. 
Astoria . 


8  18  _    _ 

^  19     Astoria . 


Astoria . 


Astoria . 


8  19 


8  19 
8  19 
8  16 
8  14 
8  12 

8  12 
8  11 
8  11 
8  11 


8  11 
8  11 
8  11 


8  11 
8  10 
8  11 
8  12 


8  10 
8  10 
8  10 
809 
8  10 


8  10  I  PortTownsend. 
8  10  PortTownsend. 
8  10  Port  Townsend. 
8  12  Port  Townsend. 
8  12     Port  Townsend. 


Astoria 

Astoria 

Astoria 

Port  Townsend . 
PortTownsend. 

PortTownsend. 
PortTownsend. 
PortTownsend. 
PortTownsend. 


PortTownsend. 
PortTownsend. 
Port  Townsend. 


PortTownsend. 
PortTownsend. 
PortTownsend. 
Port  Townsend. 


PortTownsend. 
PortTownsend. 
PortTownsend. 
PortTownsend. 
Port  Townsend. 


Page 


122  18  8  09 
122  17  ;  8  09 
122  27   8  10 


8  10 
8  11 


122  30  8  10 
122  30  !  8  10 
122  37   8  10 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend . 
PortTownsend. 


PortTownsend. 
Port  Townsend. 
PortTownsend. 


148 
148 
143 
148 
143 
148 


151 
151 
161 
151 
151 

151 
151 
151 
151 
151 


151 
151 
151 
165 
155 

155 
155 
155 
156 


155 
155 
155 


155 
155 
155 
155 


156 
155 
155 
155 
155 

155 
155 
155 
156 
165 


155 
155 
156 


155 
155 


155 
155 
155 


Tidal  diilerenees. 


Time. 


Height. 


HW.         LW.        HW.      LW 


Time  meridian, 
itCP  W. 


k.  m. 
+6  12 
+6  25 
+6  55 
+7  56 
+9  27 
+9  58 


-0  14 
+0  30 
+0  21 
+0  31 
-0  23 

+0  12 
-0  10 
-0  37 
-0  18 
-0  29 


-0  08 
-0  11 
+1  03 
-1  33 
-1  04 

-0  40 
-0  28 
-0  07 
-0  01 


000 
+0  09 


h.  m. 
+  7  38 
+  7  59 
+  8  28 
+  9  28 
+10  55 
+11  29 


-  0  41 

-  0  07 

-  0  11 

-  0  01 
-055 

-  0  18 

-  0  IS 
-044 
-038 

-  0  36 


-  0  22 

-  0  20 
+  085 

-  1  06 

-  0  57 

-  029  I 

-  020  I 

-  004 

-  0  02  I 


o6o 

+  0  15 


MeanLoufer 
Low  Water. 

/«'•.!/««*■, 

-0.2 
-T).2 
-0.3 
-0.6 
-0.5 


-0.7 
-LI 
-L4 
-2.1 
-8.2 
-3.5 


Ratio 

of 
ranges. 


I 


-0.1 

+L4 
+L2 
+L2 
+0.6  . 


0.0 
+0.2  ! 
+0.1 
+0.1 

0.0 


+2.2  i  +0.2 

+0.8  .  +0.1 

+L0{  0.0 

+0.4  0.0 

+0.8  I  0.0 


-0.8  ! 
-0.7  I 
-L2 
-2.8  I 
-2.6 


0.0 
-0.1 
-0.2 
-L6 
-L6 


+0  11  I  +  0  19 


+0  13  I  +  0  24 
+0  15  i  +  0  27 
+0  47  ;+  1  01 
+0  32     +  0  69 


+0  19 
+0  82 
+0  33 
+0  33 
+0  37 


+  0  29 
+  0  50 
+  0  57 
+  0  59 
+  056 


-1.9  -L5 
-L8  -L4 
-2.0  -L6 
-1.6  I  -L4  I 

Twofeeihelow' 
Mean  Lower  [ 
Lov)  Water. 

0.0  ,  0.0 
+0.8  +0.4 
+L4     +0.6 


+0  39  ;  +  1  02 
+0  44  +1  12 
+0  58  I  +  1  81 
+1  05  !+  1  48 
+1  09  i  +  1  49 


+0  36  +  0  51 
+0  26  +  1  08 
+0  51  ,  +  0  56 


+0  29 
+0  32 


+  0  57  I 
+  1  03  I 


+1.9 

+2.4 
+4.2 

+4.4 


+2.2 
+2.9 
+8.0 
+8.1 
+4.0 

+4.4 
+4.5 
+5.8 
+7.9 
+8.1 


+2.7 
+8.8 
+5.6 


+4.9 
+4.6 


+0  32  I  +  1  08  +4.2 
+0  37  ;  +  1  06  !  +3.8 
+0  17      +  0  32  I  +0.2 


+0.8 
+0.9 
+L4 
+L6 


+0.8 
+0,5 
+0.6 
+0.7 
+L4 

+L6 
+L6 
+1.8 
+2.4 
+2.5 


+L0 
+L2 

+L8 


+L6 
+L5 


+L5 
+L8 
+0.2 


I 


0.84  ! 
0.76 
0.68 
0.52  , 
0.29  ' 
0.21 


0.98 
1.19 
1.17 
L17 
LIO 

1.32 
Lll 
1.16 
1.06 
LIS 


0.90 
0.92 
0.S4 
0.85 
0.80 

0.92 
0.94 
0.90 
0.96 


LOO 
L07 
1.15 


1.21 
L28 
1.53 
L55 


L26  , 
1.44  ' 
L46 
L48 
L49 

1.49 
L57 
L76 
2.05 
2.07  . 


L32 
L40  ' 
L72 


1.63  . 
L57  ( 


L51  I 

1.48 

LOO 


AND  TIDAL  CONSTANTS. 
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Interval. 


Mean. 


HWI.     LWI. 


Tropic. 


nnwi.    LLWi. 


Range  of  tide. 


Tropic  diamal 
inequality. 


Mean 

(Mn). 


Spring,  Neap 

(Sg).   I  (Np). 


Great 

tropic    HWQ. 

(Gc.) 


Diurnal  wave. 


LWQ. 


Tropic 
HW 

inter- 
val. 


Mean  sea  level 
aboveplaneof^ 


Tropic 
range. 


Predic- 
tions. 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


h,m. 
266 
306 
339 
440 
6  11 
642 


000 
046 
085 
0  46 
12  15 

026 
004 
12  00 
12  18 
12  07 


008 
000 

1  17 

2  10 

2  42 

306  I 

3  19 
340  I 
8  46  i 


3  47 
856 

3  68 


h.m, 
10  84 

10  66 

11  25 
000 
180 
2  01 


6  00 
685 
680 
6  40 
545 


29  1 

301 
31 
32  i 


33 

407 

84 

420 

36 

4  21 

36 

4  22 

37 

425 

138 

427 

39 

482 

40 

446 

41 

4  51 

42 

465 

'43 

425 

144 

4  15 

j45 

489 

46 

4  17 

47 

4  19 

6  28  — 
6  28  I  — 
5  65  ' 
600 
602 


6  16 

6  18 

7  16 

8  23 
8  34 


9  02 
9  12 
928 
930 


9  32 
9  47 
9  61 


4  00  956 

4  08  I  10  00 

4  »l  '  10  83 

4  18  I  10  30 


10  02 
10  28 
10  80 
10  88 
10  29 

10  35 

10  46 

11  04 
11  14 
11  20 


10  26 
10  42 
10  29 


10  80 
10  35 


4  20  10  36 
4  25  ,  10  89 
4  05  I  10  06 


h.  m. 
2  066 
2  186 
2  456 
8  896 
4  466 
6046 


-0866 
0  186 
0086 
0  186 
11  42a 

0  046 
0  296 
11  28a 
11  46a 

1186a 


I 


0  286 
0366 
0  896 

3  41a 

4  39a 

455a 

5  07a 
585a 
5  88a 


6  89a 
6  87a 
6  86a 


685a 
535a 
658a 
542a 


5  40a 
688a' 

6  83a> 
5  34a  I 
5  61a 

5  49a 
665a 
605a 

6  04a 
6  08a 


6  56a 
5  44a 
5  59a 


6  S9a 
6  42a 


h.   m. 

10  686 

11  196  , 
11  516  ' 

080a, 
2  Ua, 
2  48a 


6  176 
6  506 
6456 
6  556 
6  016 

6  426 
6  446 
6  116 
6  166 
6  186 


6  346 

6  856 

7  846 

8  166 
8  276 

8  566 

9  066 
9296 
9  846 


9  256 
9  416 
9456 


9506 

9666 

10  286 

10  256 


9  576  I 
10  ISb  ' 
10  206 
10  246 
10  246 

10  306 
10  406  I 

10  696 

11  106  I 
11  166  , 


10  206 
10  376 
10  246  , 


10  256  I 
10  306 


feet. 
8.2 
2.9 
2.6 
2.0 
1.1 
0.8 


6.2 
7.6 
7.4 
7.4 
6.9 

8.8 
7.0 
7.8 
6.7 

7.1 


6.7 
6.8 
5.8 
4.4 
4.2 


I 


5  46a        10  316 
5  51a        10  346  i 
5  50a  ,        9  696 

_  _  L_  .     1 


4.8  , 
4.9 

4.7 
5.0  I 


5.2 
6.6 
6.0 


6.8 
6.7 
8.0 
8.1 


6.6 
7.5 
7.6 
7.7 

7.8 

7.8 
8.2 
9.2 
10.7 
10.8 


6.9 
7.3 
9.0 


8.5 
8.2 


7.9 
7.7 
5.2 


/eet, 
4.0 
3.6 
8.2 
2.6 
1.4 
1.0 


7.7 
9.8 
9.2 
9.2 
8.6 

10.8 

8.7 
9.1 
8.8 

8.8  I 


7.1  I 

7.2  , 
6.6 
6.8 
5.0 


5.8 
5.9 
5.6 
6.0 


6.2 
6.7 
7.2 


7.6 
8.0 
9.6 
9.7 


7.9 
9.0 
9.1 
9.2 
9.4 

9.4 
9.8 
11.0 
12.8 
18.0 


8.8 

8.8 
10.8 


10.2 
9.8 


9.6 
9.2  ; 
6.2  I 


I 


feet. 
2.3 
2.1 
1.9 
1.4 
0.8 
0.6 


4.6 
6.4 
5.3 
6.8 
6.0 

6.0 
6.0 
5.8 

4.8 
5.1 


4.1 
4.2 
8.8 
8.4 
8.8 

8.7 
3.8 
3.7 
8.9 


4.0 
4.4 
4.7 


4.9 
5.2 
6.2 
6.3 


5.2  I 

5.8 

6.9 

6.0 

6.1 

6.1 
6.4 
7.2 

8.4 
8.4 


5.4 
5.7  I 
7.0 


6.6 
6.4 


6.2 

6.0  I 

4.1  , 


feet. 
6.0 
4.6 
4.2 
8.4 
2.1 
1.7 


8.7 
10.3 
10.2 
10.2 

9.6 

11.2 
9.7 

10.0 
9.8 

9.8 


8.1 
8.2 
7.7 
8.8 
8.2 

9.1  I 
9.3 
9.0  : 
9.4  i 


9.6 
10.3 
10.8 


11.8 
11.8 
13.6 
18.7 


11.7 
12.5 
12.6 
12.7 
13.8 

13.3 
13.8 
16.2 
17.1  I 
17.3  ; 


12.1  I 
12.6  I 
14.9  ; 


14.3 
13.9 


13.5  ' 
13.2 
9.7  , 


^t4 
1.8 
1.2 
1.1 
0.8 
0.7 


1.9 
2.1 
2.1 
2.1 
2.0 

2.2 
2.0 
2.0 
2.0 
2.0 


1.8 
1.8 
1.8 
1.0 
0.9 

1.0 
1.0 
1.0 
1.0 


0.6 
1.1 
1.1 


1.2 
1.2 
1.3 
1.8 


1.2 
1.3 
1.4 
1.4 
1.3 

1.3 
1.8 
1.4 
1.5 
1.5 


1.2 
1.2 
1.4 


1.3 
1.3 


1.8 
1.3 
1.0 


feet. 
2.6 
2.5 
2.4 
2.1 
1.5 
1.3 


8.7 
4.0 
4.0 
4.0 
8.9 

4.2 
8.9 
4.0 
8.8 
3.9 


3.5 
8.5 
8.4 
7.5 
7.1 

7.6 
7.7 
7.5 
7.8 


8.1 
8.2 
8.5 


8.7 
9.0 
9.8 
9.9 


8.9 
8.5 
8.6 
8.7 
8.8 

8.0 

9.9 

10.6 

11.3 

11.4 


9.1  , 
9.3 
10.4  I 


10.1 
9.9 


9.7 
9.6 
7.9 


h.  m. 


926 


9  52 


feet. 
3.0 
2.8 
2.7 
2.4 
1.8 
1.5 


4.2 
4.6 
4.6 
4.6 
4.4 

4.8 
4.4 
4.5 
4.3 
4.4 


4.0 
4.0 
8.9 
7.5 

7.1 

7.6 
7.7 
7.5 

7.8 


8.1 
8.2 
8.5 


8.7 
9.0 
9.8 
9.9 


8.9 
8.5 
8.6 
8.6 

8.8 

8.0 
9.9 
10.5 
11.8 
11.4 


9.1, 
9.4 
10.4 


10.1 
9.9 


9.8 
9.6 
7.9 


/eet. 
2.5 
2.8 
2.1 
1.7 
1.1 
0.9 


4.4 
5.2 
6.1 
5.1 

4.8 

6.6 
4.9 
5.0 
4.7 
4.9 


4.1 
4.1 


4.8 
4.6 


5.0 
5.1 
4.9 
5.2 


7.4 
7.6 

7.7 


8.0 
8.8 
9.5 
9.6 


8.2 
8.4 
8.5 
8.6 
9.0 


8.4 

9.4 
10.5  ! 
11.8 


feet. 
2.8 
2.6 
2.4 
1.9 
1.2 
1.0 


4.8 
6.6 
5.5 
5.5 
5.2 

6.0 
5.8 
5.5 
6.2 
5.8 


4.4 
4.5 
4.2 
5.7 
5.3 

5.8 
6.9 
6.7 
6.0 


6.2 
6.5 

6.8 


7.1 
7.4 
8.4 
8.5 


7.3 
7.0 
7.7 
7.8 
8.3 

8.6 
8.6 
9.8 
10.6 


o 
21.6 
21.6 
21.5 
21.5 
21.6 
21.5 


22.0 
22.0 
22.0 
22.0 
22.0 

22.5 
22.5 
28.0 
28.0 
23.0 


28.5 
28.5 
23.0 
23.0 
28.0 

28.0 
28.0 
23.0 
23.0 


23.0 
23.0 
28.0 


28.0 
23.0 
22.5 
22.5 


23.0 
28.0 
22.6 
22.5 
22.5 


8.5 

XV.  o 

7.6 

8.9 

7.9 

10.4 

9.1 

9.9 

8.9 

9.7 

8.6 

9.5 

8.4 

9.2 

8.8 

6.9 

6.2 

22.5 
22.5 
22.6 
22.5 
22.5 


23.0 
23.0 
28.0 


23.0 
23.0 


23.0 
23.0 
23.0 


24290—03- 


-25 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


NORTH  AMERICA  (Wbbt 
Coast)— Continued. 

WASHI29GTON— continued . 

Sotario  Strait,  etc. 

Burrows  Bay.  Allan  Island , 

Anaoortes,  Fldalgo  Island 

Thatcher  Pass,  Decatur  Island 

Pea  vine  Pa«,  Obstruction  Island  ., 
Strawberry  Bay.  Cypress  Island. . . 
Eagle  Harbor,  Cypress  Island 

PadiUa  Bay. 

Bayview 

Hat  Island 

Bdlingham  Bay. 

William  Point,  Samish  Island 

Chuckanut  Bay 

Fairhaven 

Lummi  Bay. 

Point  Migley 

Sandy  Point 

Georgia  Strait. 

Birch  Bay 

Drayton  Harbor,  Semiamoo  Bay . . 

San  Jtuin  Chantiel. 

Cattle  Point,  San  Juan  Island 

Green  Point,  Spieden  Island 

Haro  Strait. 

Kanaka  Bay,  San  Juan  Island 

Roche  Harbor,  San  Juan  Lsland. . . 

Turn  Point,  Stuart  Island 

Alden  Point,  Patos  Island 

BBITISH  COLUMBIA. 

«Bwiuimalt  Harbor,  Vancouver  I . . . 
♦Victoria  Harbor.  Vancouver  Island 
♦Discovery  Island  Light , 

Active  Faas,  Mayne  island 

Cowlchin  Harbor,  Vancouver  I  . . . , 

Maple  Bay.  Vancouver  Island , 

Oyster  Harbor,  Vancouver  Island . . 
North  Sand  Head  Light,  Fraser  R. . 
Atkinson  Point  Lt., Burrard  Inlet.. 
Vancouver,  Burrard  Inlet , 

Port  Graves,  Gambler  I.,  Howe  Sd 

Watts  Point,  Howe  Sound 

Nanalmo  Harbor,  Vancouver  I 

Nanoose  Harbor,  Vancouver  I 

Pender  Harbor,  Malaspina  Strait .. 

Port  Augusta,  Vancouver  Island . . . 
Baker  Passage,  Hernando  Island. . , 

Surge  Narrows,  Read  Island 

Rendezvous  Islands 

Stuart  Island,  Bute  Inlet , 

Waddington  Harbor,  Bute  Inlet ... 
GowUand  Har.,  Discovery  Passaffe, 
fSEYJioVR  Narrows.  Discovery  P ., 
Cameleon  Harbor,  Nodales  Chan  . , 
Knox  Bay,  Thurlow  Island 

Beaver  Creek,  Loughboro  Inlet . . . , 

Forward  Harbor 

Topaze  Harbor 

Port  Neville 

Port  Harvey,  Call  Creek , 


Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

Ratio 

of 
ranges. 

Lati- 

Longitude. 

Name. 

Page. 

Time. 

Height. 

tude. 

Arc. 

Time. 

HW. 

LW. 

HW. 

LW. 

Sorlh. 

West. 

Time  meridian, 

TwofeetheUnc 
Mean  Lower 
Low  Water. 

1 

o    / 
48  29 
48  81 
48  32 
48  8^ 
48  84 
48  35 

O        f 

122  42 
122  86 
122  48 
122  48 
122  43 
122  42 

h.m. 
8  11 
8  10 
8  11 
8  11 
8  11 
8  11 

PortTownsend... 
PortTownsend... 
PortTownsend... 
PortTownsend... 
PortTownsend... 
PortTownsend... 

166 
166 
166 

155 
l.V> 
155 

h.m. 
+0  16 
+0  14 
+0  88 
+0  41 
+0  88 
+0  48 

h.m. 
+0  13 
+0  46 
+0  28 
+0  28 
+0  28 
+0  58 

feet. 
+0.2 
+L6 
+0.6 
+0.8 
+0.5 
+0.H 

feei. 
+0.2 
+0.4 
+0.4 
+0.5 
+0.4 
+0.6 

LOO 
L21 
LOS 
L05 
1.91 
LOS 

48  29 
48  82 

122  29 
122  88 

8  10 
8  10 

PortTownsend... 
PortTownsend... 

155 
155 

+1  02 
+0  42 

+1  17 
+107 

+0.8 
+0.6 

+0.4 
+0.4 

Lo: 

LOS 

48  35 
48  40 
48  43 

122  82 
122  80 
122  81 

8  10 
8  10 
8  10 

PortTownsend... 
PortTownsend... 
PortTownsend... 

155 
156 
165 

+0  47 
+0  57 
+0  59 

+0  57 
+0  66 
+0  57 

+0.6 
+0.2 
+0.2 

+0.4 
-1-0.2 
+0.2 

1 

L(fi 
1.00 
LOO 

48  45 
48  47 

122  48 
122  42 

8  11 
8  11 

PortTownsend... 
PortTownsend... 

155 
155 

+1  08 
+  1  06 

+1  01 
+1  18 

+0.2 
+0.5 

+0.2 
-0.4 

LOO 
L02 

48  56 

49  00 

122  45 
122  46 

8  11 
8  11 

PortTownsend... 
PortTownsend... 

155 
155 

+109 
-^1  12 

J-1  26 
+1  38 

+0.8 
-t-l.S 

+0.4 
+0.6 

1.07 
LIS 

48  27 
48  88 

122  58 

123  07 

8  12 
8  12 

Port  Townsend . . . 
Port  Townsend . . . 

156 
155 

-0  18 
-0  03 

-0  09 
+0  17 

0.0 
+0.8 

+0.2 
+0.5 

0.96 
L05 

48  29 
48  37 

48  41 
48  47 

123  04 
123  08 
128  14 
122  58 

8  12 
8  13 
8  13 
8  12 

PortTownsend... 
PortTownsend... 
PortTownsend... 
PortTownsend... 

155 
165 
155 
155 

-0  16 
-0  10 
+0  06 
+0  31 

-0  01 
+0  06 
+0  26 
4-0  62 

+0.2 
+0.6 
+1.0 
+  1.0 

+0.2 
+0.4 
+0.6 
+0.5 

LOO 
LOS 
L09 
1.09 

Mean  Lower 
Low  Water. 

48  26 
48  25 
48  25 
48  52 
48  46 

128  27 
128  23 
128  13 
128  18 
128  87 

8  14 
8  14 
8  18 
8  18 
8  14 

PortTownsend... 
PortTownsend... 
PortTownsend... 
PortTownsend... 
PortTownsend... 

166 
155 
155 
155 
165 

+186 
+1  18 
+107 
+1  20 
+120 

-1  06 
-0  49 
-0  88 

+1  45 
+1  46 

-2.8 
-8.0 
-8.2 
-0.6 
-0.6 

-8.4 
-3.4 
-8.4 
-1.4 

-1.4 

0.61 
0.60 
0.58 
L13 
1.13 

48  50 

49  00 
49  05 
49  20 
49  17 

128  86 
128  48 
128  16 
128  16 
128  11 

8  14 
8  16 
8  18 
8  18 
8  18 

PortTownsend... 
PortTownsend... 
PortTownsend... 
PortTownsend... 
PortTownsend... 

156 
166 
166 
165 
155 

+1  26 
+147 
+126 
+136 
+143 

+168 
+2  17 
+168 
+2  05 
+2  81 

-0.6 
0.0 
-0.7 
+0.2 
+0.3 

-1.4 
-L2 
-L6 
-L4 
-1.8 

LIS 
1.23 
L15 
L2S 
1.S4 

49  29 
49  41 
49  10 
49  16 
49  88 

128  24 
128  18 
128  67 
124  10 
124  08 

8  14 
8  13 
8  16 

8  17 

9  16 

PortTownsend... 
PortTownsend... 
PortTownsend... 
PortTownsend... 
PortTownsend... 

165 
165 
155 
165 
155 

+164 
+2  05 
+0  58 
+1  11 
-h2  18 

+2  29 
+2  50 
+1  88 
+1  51 
+1  48 

+1.4 
+2.2 
+2.2 
+2,6 
+2.4 

-L2 
-1.0 
-1.0 
-1.0 
-1.0 

1.48 
L61 
1.61 
L67 
L6& 

49  37 
60  01 

50  16 
50  17 
50  23 

124  51 

124  57 

125  07 

126  05 
126  09 

8  19 
820 
820 
8  20 
821 

PortTownsend... 
PortTownsend... 
PortTownsend... 
PortTownsend... 
PortTownsend... 

165 
165 
166 
155 
155 

+106 
+2  02 
+2  05 
+8  02 

+2  02 

+186 
+2  87 
+2  87 
-^2  02 
+2  61 

+3.0 
+8.6 
+4.2 
+4,2 
+4.2 

-1.0 
-0.8 
-0.8 
-0.8 
-0.8 

L74 
L84 
L93 
L93 
L9S 

50  06 
60  06 
50  08 
50  20 

124  52 
126  16 

125  28 

126  20 
126  89 

8  19 
8  21 
822 
8  21 
8  23 

PortTownsend... 
Port  Townsend . . . 
Port  Townsend . . . 
Sitka 

156 
166 
155 
169 

159 

+3  16 
+  1  08 
-0  57 
+3  08 
+3  55 

+4  11 
+0  63 
-0  30 
+2  21 
-1-4  03 

+4.2 
-0.2 
+0.6 
+2.4 
+8.5 

-0.8 
-LI 
-LO 
-L4 
-LS 

L93l 

lit; 

L80' 
L48 
L62 

50  24 

Sitka ^. 

50  81 

125  38 
125  47 

125  48 

126  t)4 
126  17 

823 
823 
8  23 
8  24 
825 

Sitka 

159 
159 
159 
159 
159 

+3  45 
+8  15 
+3  15 
-2  41) 
+2  12 

+3  51 
^8  23 
-3  28 
+2  61 

+2  15 

+2.0 
+2.5 
+2.5 
+8.6 
+2.0 

-1.4 
-1.3 
-1.3 
-1.8 
-1.4 

L42 
1.49 
1.49 
L62 
1.42 

50  29 

Sitka 

50  82 

Sitka 

50  31 

Sitka 

50  84 

Sitka 

*  As  the  tide  is  chiefly  diurnal  at  these  stations,  the  differences  should  be  applied  to  only  the  higher  high  and  lower  low  waters 
at  Port  Townsend. 

fThe  time  of  slack  water  at  Seymour  Narrows  is  given  in  Table  9  of  this  volume. 


AND  TIDAL  CONSTANTS. 


387 


1— 

Interval, 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

'1' 

Mean. 

Tropic. 

Mean 

(Mn). 

X^ 

Neap 

(Np). 

Oreat 
tropic 
(Gc). 

HWQ. 

Tropic 
T  wrk         HW 

Tropic 
range. 

Predic- 
tions, 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

Inter- 
val. 

East. 

1 

2 
3 
4 
5 
6 

408 
402 
425 
4  28 
420 
490 

li,  m. 

9  45 
10  19 
10  00 
10  00 
10  00 
10  80 

5  48a 

6  00a 
6  09rj 
6  11a 
6  04a 
6  18a 

A.m. 
9  396 
9  546 
9  546 
9  546 
9  546 
10  246 

/crt. 
5.2 
6.3 
5.4 
5.5 
5.8 
5.5 

i.h 

6.5 
6.6 
6.4 
6.6 

5.0 
4.2 
4.3 
4.1 
4.3 

jett. 

9.7 
11.3 
10.0 
10.1 

9.9 
10.1 

feet, 
1.0 
1.2 
1.1 
1.1 
1.1 
1.1 

feet. 
7.9 
8.7 
8.1 
8.1 
8.0 
8.1 

A.  m. 

feet, 
7.9 
8.8 
8.1 
8.2 
8.0 
8.2 

feeL 
6.9 
7,7 
7.2 
7,3 
7.1 
7.8 

feet. 
6.2 
7.1 
6.8 
6.4 
6.8 
6.4 

o 
28,0 
28.0 
28.0 
23.0 
23.0 
23.0 

7 
8 

460 
430 

10  60 
10  40 

6  31a 
6  14a 

10  446 
10  346 

5.6 
5.4 

6.7 
6.6 

4.4 
4.2 

10.3 
10.0 

1.1 
1.1 

8.2 
8.1 

8.2 
8.1 

7.3 
7.2 

6.4 
6.8 

28.5 
23.5 

9 
10 
11 

435 
445 
4  47 

10  30 
10-28 
10  30 

6  19a 
630a 
6  32a 

10  246 
10  226 
10  246 

5.3 
5.2 
5.2 

6.4 
6.2 
6.2 

4.1 
4.1 
4.1 

9.9 
9.7 
9.7 

1.1 
1.0 
1.0 

8.0 
7.9 
7.9 

8.0 
7.9 
7.9 

7.1 
6.9 
6.9 

6.3 
6.2 
6.2 

23.5 
23.5 
28.5 

12 
IS 

4  50 
458 

10  33 
10  45 

635a 
6  37a 

10  276 
10  396 

5.2 
5.8 

6.2 
6.4 

4.1 
4.1 

9.7 
9.9 

1.0 
1.1 

7.9 
8.0 

7.9 
8.0 

6.9 
7.1 

6.2 
6.3 

23.5 
23.5 

14 
1ft 

4  56 
450 

10  58 

11  10 

6  375 
6  375 

10  526 

11  046 

5.6 
5.9 

6.7 

7.1 

4.4 
4.6 

10.3 
10.7 

1.1 
1.1 

8.2 
8.4 

8.2 
8.4 

7,8 
7.6 

6.5 

6.8 

23.5 
23.5 

16 

328 
3  48 

922 
948 

5  165 
5  266 

9  156 
9  426 

5.0 
5.5 

6.0 
6.6 

3.9 
4.3 

9.4 
10.1 

1.0 
1.1 

7.8 
8.1 

7.8 

6,8 
7.3 

6.0 
6.4 

23.5 
23,5 

17 

8.2 

18 
19 
20 
21 

3  30 
335 

3  51 

4  17 

930 

936 

956 

10  23 

5  155 
5  196 
5  326 
5586 

9  246 
9806 
9  50?) 
10  176 

5.2 
5.4 
5.7 
5.7 

6.2 
6.5 

6.8 
6.8 

4.1 
4.2 
4.5 
4.5 

9.7 
10.0 
10.4 
10.4 

1.0 
1.1 
1.1 
1.1 

7.9 
8.1 
8.3 
8.3 

1 

1        7.9 

8.1 

i        8.8 

8.8 

6,9 
7,2 
7,4 
7,4 

6.2 
6.8 
6.6 
6.6 

23,5 
23.5 
23.5 
28.5 

22 

[2  001 

2ir 

2  27" 
506 
504 

[8  14] 
8  31* 
8  41 
hl5 
11  15 

7  116 
6  546 
6  446 
6  436 
6  426 

8  166 
8  336 
8  496 
11  096 
11  096 

[2.7] 
2.6 
2.4' 
5.9 
5.9 

[8.41 
3.2 

[3.0 
7.0 
7.0 

[2.0] 
1.9 

[1.8 
4.6 
4.6 

5.8 
5.7 
5.5 
10.7 
10.7 

6.8 
6.7 

3.6 
8.5 
3.4 
5.7 
.5.7 

4.6 
4.5 
4.4 

6.7 
6.7 

23.5 
23.0 
23.0 
23.5 
23.5 

23 

9  18 

24 
2f) 
26 

........ 

'1.1 

""h.'6* 

8.0 

'        6.6 

8.0 

8.0 

27 
28 
29 
30 
31 

5  10 
5  90 
5  U 
520 
528 

11  22 
11  45 
11  23 

11  35 

12  01 

6  486 
7056 
6456 
6  496 
6566 

11  166 
11  396 
11  156 
11286 
11  586 

5.9 
6.4 
6.0 
6.7 
6.8 

7.0 
7.6 
7.0 

7.8 
8.2 

4.6 
.5.0 
4.4 
4.9 
5.0 

10.7 
11.4 
10.4 
11.3 
11.9 

1.1 
1.2 
1.2 
1.2 

1.1 

8.0 
8.4 
7.5 
7.9 
8.2 

8.0 

8.4 

7.6 

8.0 

12  00          8,3 

5.7 
6.1 
5.6 
6.1 
6.2 

6.7 
7.1 
6.9 
7.2 
7.3 

28.5 
28.5 
24.0 
24.0 
24.0 

82 
33 
34 
35 
36 

538 
560 
440 
4  52 
500 

1158 
12  20 
1106 
11  18 
11  15 

7  016 
7  096 

5  596 

6  106 
6  186 

11  516 

12  146 

10  596 

11  126 
11  006 

7.7 
8.4 
8.4 
8.7 
8.6 

9.0 
9.8 
9.8 
10.2 
10.1 

5.6 
6.1 
6.1 
6.4 
6.3 

12.6 
13.5 
13.5 
18.9 
13.8 

1.3 
1.3 
1.3 
14 
1.4 

8.5 
8.9 
8.9 
9.0 
9.0 

8.6 

9.0 

9.0 

9.1 

9.1 

6.8 
7.8 
7.3 
7.5 
7.4 

8.0 
8.6 
8.6 
8.8 
8.7 

24.0 
24.0 
24.0 
24,0 
24.0 

37 
38 
39 
40 
41 

445 
540 
545 
650 
542 

11  00 

12  00 
12  00 

1  00 
12  13 

6006 
6  546 
7006 
8- 106 
6  546 

10  546 

11  526 

11  546 
1  OSa 

12  076 

9.1 
9.6 
10.1 
10.1 
10.1 

10.6 
11.2 
11.8 
11.8 

11.8 

6.6 
7.0 
7.4 

14.4 
15.0 
15.7 
15.7 
15.7 

1.4 
1.4 
1.5 
1.5 
1.5 

9.2 
9.5 
9.7 
9.7 
9.7 

1        9.8 

9.6 

9.8 

'        9.8 

i        »•« 

7.7 

8.1 
8.4 
8.4 
8.4 

9.0 
9,5 
9,8 
9.8 
9.8 

24.5 
24.5 
24.5 
25.0 
25.0 

42 
43 
44 

45 
46 

655 
445 
239 
260 
340 

1  10 
10  15 
805 
820 
10  00 

8  076 
6226 
1  146 
6  406 
3  116 

1  04a 
11  096 
8  266 
8326 
10  116 

10.1 
6.1 
6.8 
11.4 
12.5 

11.8 
7.2 
8.0 
15.7 
15.7 

7.4 

4.8 
5.5 
8.6 

7.7 

15.7 
10.9 
12.3 
15.8 
15.9 

1.5 
1.1 
2.5 
1.8 
1.9 

9,7 

8.5 
8.9 
5.3 
5.5 

*"9'43" 

9.8 
8.6 
9.8 
5.9 
6.0 

8.4 
6.0 
6.5 
7.6 
8.2 

9.8 
6.9 
7.4 
7.5 
8.0 

'24.5 
24.5 
■24.5 
25.0 
•25.0 

47 
48 
49 
50 
51 

330 

300 
300 
2  30 

155 

9  48 
920 
920 

8  47 
8  10 

3006 
2  316 
2  316 
2  026 
I  256 

10  006 
9  316 
9  316 

8  5«> 
8  226 

11.0 
11.5 
11.5 
12.5 
11.0 

14.1 
14.7 
14.7 
16.0 
14.1 

7.4 
7.7 
7.7 
8.3 
7.4 

14.4 
14.9 
14.9 
15.9 
14.4 

1.9 
1.9 
1.9 
2.0 
1.9 

5.4 
5.5 
5.5 
5.7 
5.4 



5.9 
6.0 
6.0 
6.3 
5.9 

7.4 
7,7 
7.7 
8.2 
7.4 

7.7 
S.O 
8.0 
8.6 
7.7 

•25.0 
•25.0 
25.0 
25.0 
25.0 

888 


TABLE  3.— TIDAL  DIFFERENCES 
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40 


Station. 


NORTH  AMERICA  (West 
Coast)— Continued. 

BRITISH  coLVMBiA—contlnued. 


Ser^eaunt  Passage 

Farewell  Harbor,  Blackflsh  8d . 
Dusky  Cove,  Bonwick  Island  .. 

Sunday  Harbor,  Crib  Island 

Cullen  Harbor,  Fife  Sound 


Geographic  position. 

I 

Longitude. 
Lati-  I 
tude. 


North. 


Standard  port  for 
reference. 


Tidal  differences. 


Deep  Harbor,  Fife  Sound 

Tracer  Haibor,  Broughton  Island.. 
Cypress  Harbor,  Broughton  Island . 

Beaver  Cove,  Vancouver  Island 

Alert  Bay,  Cormorant  Island 

Nimpkish  River.  Vancouver  Island. 
Beaver  Harbor.  Vancouver  Island. . 

Blunden  Harbor 

Port  Alexander,  Galiano  Island 

Bull  Harbor,  Hope  Island 

Vancouver  Island,  touihweet  coatt. 


Race  Rocks  Light.  Fuca  Strait 48  18 

Sooke  Inlet,  Fuca  Strait 48  21 

Jordan  River,  Fuca  Strait j  48  25 

Port  San  Juan,  Fuca  Strait 48  88 

Carmanah  Point  Light 48  87 


o  / 
50  42 

o   / 
126  11 

50  86 

126  42 

50  42 

126  40 

50  44 

126  42 

50  46 

126  45 

50  48 

126  85 

50  51 

126  58 

50  60 

126  41 

50  88 

126  52 

50  85 

126  57 

Cape  Beale  Light,  Barclay  Sound.. 

Stamp  Harbor 

Clayoquot  Sound 

He^iquiat  Harbor 

Nootka  Sound 


Espeianza  Inlet 

Kyuquot  Sound 

Ou-Ou-Kinsh  Inlet 

Klaakino  Inlet 

Quatsino  Sound  Entrance. 

Smith  Inlet. 


Takush  Harbor 

Fitthugh  Smmd. 


Schooner  Retreat 

Safely  Cove 

Goldstream  Harbor 

Namu  Harbor , 

Welcome  Harbor,  Hakai  Strait. . 


Ftsher  Channel. 


87  '  Port  John  . 


Campbell  Ifland. 


McLaughlin  Bay  . . 
Kynumpt  Harbor . 


Milbank  Sound. 

Port  Blakeney 

Finlayson  Channel, 


Nowlsh  Cove 

Klemtoo  Passage . 


Queen  Charlotte  I$landt. 


Port  Kuper 

Skidegate  Inlet. 


Principe  Channel. 


Port  Stephens . . 
Port  Canaveral . 


I  Wright  Sound. 

Holmes  Bay 

Coghlan  Anchorage 


48  48 

49  16 
49  14 
49  25 
49  86 

49  60 

50  00 
50  OK 
50  18 
60  28 


51  17 


51  28 
51  82 
51  48 
61  52 


128  82 

123  43 

124  08 
124  26 

124  46 

125  14 
124  51 

126  00 
126  28 
126  88 

126  58 

127  12 
127  84 
127  52 
127  66 


127  89 


127  45 

127  56 

128  01 
127  52 


51  41  I  128  06 


62  00 


62  09 
52  12 


62  19 


62  81 
52  84 


52  57 
58  13 


53  21 
68  31 


53  16 
53  23 


127  63 


128  10 
128  18 


128  28 


128  27 
128  32 


182  16 
181  69 


129  41 
180  09 


129  05 
129  17 


h.m. 
8  25 
827 
8  27 
8  27 
827 

826 

828 
827 
8  27 
828 


60  84 

126  60  1 

828 

60  48 

127  25 

8  30 

50  64 

127  19  1 

829 

50  51 

127  40  1 

8  81 

60  56 

127  66  ; 

8  82 

8  14 
8  15 
8  16 
8  18 
8  19 

8  21 
8  19 
8  24 
8  26 

827 

8  28 
829 
8  SO 
8  31 
882 


8  81 


8  31 
8  32 
832 
8  31 
833 


Sitka 169 

Sitka I  169 

Sitka 159 

Sitka I  159 

Sitka 159 

Sitka '  159 

3itka '  159 

Sitka ,  159 

Sitka 159 

Sitka '  159 

Sitka 159 

Sitka 159 

Sitka 159 

Sitka 159 

Sitka 169 


Port  Townsend ...  165 

Port  Townsend ...  155 

Port  Townsend ...  155 

Astoria 151 

Astoria 151 

Astoria 151 

Astoria 151 

Astoria I  151 

Astoria ;  151 

Astoria I  151 


Astoria . 
Astoria. 
Astoria. 
Astoria . 
Astoria . 


Sitka. 


151 
151 
151 
151 
151 


159 


Sitka 159 

Sitka 159 

Sitka 159 

Sitka 159 

Sitka ■  169 


8  82     Sitka  . 


159 


I 


8  34  ;  Sitka I    159 


8  34     Sitka  . 

I 


8  49    Sitka . 
8  48  I  Sitka  . 


8  39  I  Sitka  . 
8  41     Sitka . 


8  36  !  Sitka  . 
8  37  I  .Sitka  . 


159 


159 
169 


159 
159 


169 
169 


h.  m. 
+2  02 
-Hi  34 
+1  27 
+1  19 
+1  19 

-f-1  38 
+1  20 
+1  49 

+1  29 
+1  16 

+1  20 
4-0  52 
+0  61 
+0  66 
+0  84 


-1  59 
-2  16 
-2  82 
+0  88 
+0  09 

-0  14 
+0  34 
-0  16 
-0  24 
-0  23 

-0  82 
-0  86 
-0  88 
-0  48 
-0  47 


h.  m. 
+2  05 
+1  86 
+1  29 
+1  20  ' 
+1  20 

+1  89  1 
+1  21 
+1  50  ' 
+1  80 
+1  16 

+1  21 
+0  52  ' 
+0  51  ' 
+0  W 
+0  34 


-1  51 
-1  69 
-2  12 
+0  16 
-0  10 

-0  21 
+0  42 
-0  25 
-0  35 
-0  35 

-0  44 
-0  50 
-0  63 
-1  08 
-1  02 


Time  meridian, 
13fi°  W. 

-0  12  I     -0  12 


8  83  I  Sitka 159 

8  83     Sitka 169 


8  34  I  Sitka I    159  ' 


-0  07  I 
-0  01  ; 
-0  11 
+0  02 

-0  15  I 


+0  84 


+0  15 
+0  10 


-0  14  I 


+0  06  I 
+0  09 


-0  18 
-0  11 


-0  07 
-0  02 


-^0  12 
-0  11 


-0  07 
-0  01 
-0  11 
+0  02 
-0  15 


+0  88 


feet.    I 
+1.6 
+2.9  I 
+2.5 
+2.5 
+2.5  ' 

+2.0  , 
+1.6 
+1.2 
+0.8 
+0.8  . 

+0.2  i 
-0.2  I 
-0.2  . 
-0.2 
-1.0  I 


-1.3 
-1.8 
-1.8 
-1.3 

-1.4 
-1.4 
-L4 
-1.4 

-1.4 

-1.6 

-1.5 
-1.6 
-1.6 
-1.6 


-1.9  ' 
-1.6  . 
-1.1  . 

-2-}  I 


1.5 
L4 
L8 
0.0 
0.4  '      0.0 


+1.8  +0.2 
+8.9  +0.3 
+L8  1  +0.2 
+2.0  i  +0.2 
+1,6     +0.2 


+  1.6 
+1.2 
+1.2 
+0.6 
+0.6 


0.0 


-0.2 
+0.3 
+0.8 
+0.6 
-0.2 


+L4 


+0  19        0.0 
+0  12  ,  +0.5 


-0  15 


-0.2      -1. 


+0.2 

+0.2 

+0.2 

0.0 

0.0 


-1.6 


-1.6 
-1.5 
-1.4 
-1.6 
-1.6 


-1.6 
-1.5 


+0  05     +0.1  '  -1.4 
+0  08     +0.1  '  -1.4 


-0  18  I  -a2 
-0  11      +0.8 


-1.6 
-1.4 


-0  08     +2.0     -1.4 
-0  06  ;  +2.0     -1.4 


-0  13     +0.8 
-0  12  I  +2.0 


-1.4 
-L4 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

?^ 

Neap 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

East. 

'J 

8 
4 
5 

h.m. 
145 
1  15 
106 
100 
1  00 

800 
7  29 
722 
7  18 
7  18 

h.m, 
1145 
0466 
0  896 
0  816 
0  316 

h.m. 
8  126 
7406 
7836 
7  246 
7  246 

feet, 
10.6 
11.9 
11.5 
11.5 
11.5 

16.2 
14.7 
14.7 
14.7 

8.0 
7.7 
7.7 
7.7 

SeeL 
18.9 
15.4 
14.9 
14.9 
14.9 

Sect. 
1.8 
2.0 
1.9 
1.9 
1.9 

feet. 
5.3 
6.6 
5.5 
6.5 
5.5 

h.  m. 

feet. 
5.8 
6.1 
6.0 
6.0 
6.0 

fed. 
7.2 
7.9 
7.7 
7.7 
7.7 

feet. 
7.5 
8.2 
8.0 
8.0 
8.0 

o 
25.0 
25.0 
2£.0 
25.0 
26.0 

6 
7 
8 
9 
10 

120 
100 
180 
1  10 
056 

788 
7  13 
743 
723 
708 

0506 
0296 
0596 
0396 
0246 

2466 
7256 
7666 
7866 
7206 

11.0 
10.6 
10.8 
10.0 
10.0 

14.1 
18.6 
18.2 
12.8 
12.8 

7.4 
7.1 
6.9 
6.7 
6.7 

14.8 
18.8 
13.6 
18.1 
13.1 

1.9 
1.9 
1.8 
1.8 
1.8 

6.4 
6.8 
5.2 
5.1 
5.1 

6.9 
5.8 
5.7 
5.6 
6.6 

7.4 
7.2 
7.0 
6.8 
6.8 

7.8 
7.6 
7.4 
7.2 
7.2 

25.0 
25.0 
25.0 
25.0 
25.0 

U 
12 
13 
14 
15 

100 
080 
080 
082 
0  10 

7  13 
642 
642 
644 
622 

0  276 

-  0086 

-  0086 

-  0  016 

-  0256 

7266 
6456 
6456 
6  476 
6  366 

9.4 
9.0 
9.0 
9.1 

8.4 

12.1 
11.6 
11.5 
11.6 
10.7 

6.3 
6.0 
6.0 
6.1 
5.6 

12.6 
12.0 
12.0 
12.1 
11.3 

1.8 
1.7 
1.7 
1.7 
1.7 

6.0 
4.9 
4.9 
4.9 
4.7 

5.5 
5.8 
5.3 
5.4 
5.2 

6.4 
6.2 
6,2 
6.2 
5.8 

6.9 
6.6 
6.6 

25.0 
25.0 
25.0 
26.0 
25.0 

16 
17 
18 
19 
20 

1  45 
127 
1  10 
045 
020 

788 
729 
7  15 
655 
628 

8  346 
8  156 
2546 
0  106 
-  0  156 

7826 
7  286 
7096 
7  126 
6  466 

4.8 
5.0 
6.4 
6.0 
6.0 

5.8 
6.0 
6.5 
7.4 
7.4 

8.7 
8.9 
4.2 
4.3 
4.8 

9.1 
9.4 
10.0 
8.5 
8.5 

1.0 
1.0 
1.1 
1.9 
1.9 

7.6 
7.8 
8.1 
3.6 
3.6 

7.6 
7.8 
8.1 
4.1 
4.1 

5.0 
5.2 
5.6 
4.3 
4.3 

6.8 
6.0 
6.3 
4.6 
4.6 

23.5 
28.5 
28.5 
23.6 
23.6 

21 
22 
23 
24 

25 

12  20 
045 
12  15 
12  05 
12  05 

6  15 
720 
608 
566 
555 

1149a 
0  176 
1144a 
11  85a 
11  34a 

6806 
7886 
6  236 
6  106 
6  106 

8.0 
10.0 
8.1 
8.8 
7.9 

9.9 
12.4 
10.0 
10.8 

9.8 

5.7 
7.1 
5.8 
5.9 
5.6 

10.9 
13.2 
11.0 
11.2 
10.7 

2.2 
2.4 
2.2 
2.2 
2.1 

4.2 
4.6 
4.2 
4.2 
4.1 

4.7 
5.8 

4.8 
4.8 
4.7 

5.6 
6.6 
5.5 
5.6 
5.4 

5.9 
7.1 
6.9 
6.1 
5.9 

23.5 
24.0 
24.0  • 
24.0 
24.5 



26 
27 
28 
29 
80 

11  65 
11  50 
1147 
11  85 
1185 

545 
538 
534 
522 
522 

11  24a 
11  18a 
11  15a 
11  02a 
11  02a 

6006 
5686 
5  496 
5386 
5886 

7.8 
7.5 
7.5 
6.9 
6.9 

9.7 
9.3 
9.8 
8.6 
8.6 

5.5 
5.3 
5.3 
4.9 
4.9 

10.6 
10.2 
10.2 
9.6 
9.6 

2.1 
2.1 
2.1 
2.0 
2.0 

4.1    

4.0    

4.0   

3.9    

3.9    

4.7 
4.6 
4.6 
4.4 
4.4 

5.4 
5.2 
5.2 

4.8 
4.8 

5.7 
5.6 
5.6 
5.2 
5.2 

24.5 
24.5 
24.5 
25.0 
25.0 

1 
31 

025 

687 

-  0066 

6506 

9.2 

11.8 

6.2 

12.2 

1.7 

4.9 

5.4 

6.8 

6.7 

25.5 

32 
83 
1  34 
35 
36 

•  SO 
085 
025 
030 
020 

642 
6  47 
637 
6  61 
632 

-  0036 
0036 

-  0066 
0  076 

-  0  136 

6  566 
7006 

6  496 

7  046 
6  456 

9.0 
9.6 
10.0 
9.7 
9.0 

11.5 
12.2 
12.8 
12.4 
11.6 

6.0 
6.4 
6.7 
6.5 
6.0 

12.0 
12.6 
18.1 
12.8 
12.0 

1.7 
1.8 
1.8 
1.8 
1.7 

4.9 
6.0 
5.1 
5.1 
4.9 

5.8 
5.5 
6.6 
5.6 
5.3 

6.2 
6.5 
6.8 
6.6 
6.2 

6.6 
6.9 
7.2 
7.0 
6.6 

26.0 
26.0 
26.0  , 
26.0  1 
26.0  1 
1 

37 

1  10 

726 

0  896 

7  386 

10.5 

18.4 

tl7.0 

13.7 

1.9 

5.8 

5.8 

7.1 

7.5 

26.0 

•88 
39 

1 

060 
045 

706 
6  60 

0  176 
0  136 

7  196 
7  126 

9.2 
9.7 

11.8 
12.4 

6.2 
6.5 

12.2 
12.8 

1.7 
1.8 

4.9 
5.1 

5.4 
5.6 

6.3 
6.6 

6.7 
7.0 

i 

26.0 
26.0 

1 

40 

0  20 

6  81 

-  0  136 

6  446 

9.1 

11.6 

6.1 

12.1 

1.7 

4.9 

6.4 

6.2 

6.7 

26.6 

41 
42 

040 
043 

6  52 
655 

0066 
0  116 

7  056 
7086 

9.8 
9.3 

11.9 
11.9 

6.2 
6.2 

12.3 
12.8 

1.7 
1.7 

5.0 
5.0 

5.4 
5.4 

6.4 
6.4 

6.8 
6.8 

26.5 
26.5 

43 
44 

000 
007 

6  12 
6  19 

-  0336 

-  0  246 

6256 
6  316 

9.0 

lao 

11.5 
12.8 

6.1 
6.7 

12.0 
19^1 

1.7 

1.8 

4.9 
5.1 

6.3 
6.6 

6.2 

6.8 

6.6 
7.2 

26.5 
27.0 

t 

022 
025 

688 
6  86 

-  0086 

-  0066 

6456 
6  486 

11.0 
11.0 

14.1 
14.1 

7.4 
7.4 

14.8 
14.8 

1.9 
1.9 

6.4 
5.4 

5.9 
5.9 

7.4 
7.4 

7.8 
7.8 

27.0 
27.0 

47 
48 

020 
020 

6  81 
680 

-  0  116 

-  0  106 

6  486 
6426 

10.0 
11.0 

12.8 
14.1 

6.7 
7.4 

18.1 
14.8 

1.8 
1.9 

5.1 
6.4 

1 

i        5.6 

1        6.9 

1 

6.8 
7.4 

7.2 

7.8 

27.0 
27.0 

890 


TABLE  3.— TIDAL  DIFFERENCES 


Station. 


NORTH  AMERICA  (West 
Co  AST  )~Ck>ntinaed . 

BBiTiBH  COLUMBIA— continued. 

Greenville  Channd.  , 


Lowe  Inlet 

Klewnugget  Inlet. 


Geogrraphic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


Ogden  Channel. 


Alpha  Bay 58  62 


North. 


53  33 
53  89 


Chatham  Sound. 


I, 


Refuge  Bay,  Porcher  Island M  04 

Slawdxeet  Anchorage 54  13 
etlakahtla  Bay 54  20 

PortSimpson 54  84 


BRITISH  COLUMBIA  AKD  ALASKA, 


Portland  Canal,  etc. 


8  Wales  Point,  Alaska 

9  Winter  Har.,  Pearse  Canal,  Alaska. 

10  SomervlUe  Bay,  B.  C 

11  I  NassBay.B.C 

12  I  Observatory  Inlet,  B.  C 

13  Halibut  Bay,  Alaska 

14  i  Fords  Cove.  B.  C 

ALASKA. 

IHxon  Entrance. 


15  Haystack  Island 

16  I  Port  Tongass,  Tongass  Island 

17  I  Nakat  Harbor , 

18  ,  Cape  Fox 

19  I  CapeChacon,  Prince  of  Wales  Id., 

20  '  How-kau,  Kaigahnee  Strait 

21  Cape  Muzon,  Dall  Island 


RevQlagigedo  Channel. 


22 

23  i 

24  ; 
26  J 
26 
27 


Morse  Cove.  Duke  Island 

Vixen  Bav-,  Boca  de  Quadra 

Custom  House  Cove,  Mary  Island , 
Hassler  Harbor.  Annette  Island . . . 

Gnat  Harbor,  Carroll  Inlet 

Ward  Cove,  Tongass  Narrows 


Behm  Canal. 


Shoal  water  Pass 

Burroughs  Bay 

Bell  Arm,  Bell  Island 

Convenient  Cove,  Hassler  Island. . . 
LoilDg,  Naha  Bay 


87 


Clarence  StralL 

Cape  Northumberland,  Duke  Id. . . . 

Tamgas  Harbor,  Annette  Island 

Niblack  Anchorage,  Molra  Sound. . 

Metlakahtla,  Port  Chester 

Chasima  Anch.,  Cholmondeley  Sd . 


Kasaan  Bay  Entrance 

Kasaan  Village,  Skowl  Arm 

KartaBay,  Kasaan  Bay 

Tolstoi  Bay,  Prince  of  Wales  Island. 


Longitude. 


I 


Arc.     Time. 


54  42 
54  49 
54  47 

54  59 

55  06 
65  14 
55  87 


54  43 
54  46 
54  48 
54  46 
54  42 
54  49 
54  40 


54  55 

55  03 
55  06 
55  13 
55  23 
55  24 


55  26 

56  02 

55  58 

56  52 
55  36 


64  51 
55  01 
55  04 

65  08 
55  16 


Wett. 


129  36 
129  45 


180  18 


180  22 
180  46 
180  28 
180  27 


130  28 
180  27 
130  13 
129  69 

129  68 

130  06 
130  06 


130  37 
130  44 
130  42 
180  51 
132  01 
132  49 
132  41 


131  15 

130  47 

131  13 
131  26 
131  20 
131  44 


130  54 

131  06 
131  31 
131  41 
131  38 


131  22 

131  33 

132  07 

131  34 

132  03 


55  24  132  10 

55  23  132  22 

55  34  132  36 

55  39  132  25 


Union  Bay,  Earnest  Sound 65  46  I  182  12 

Dewey  Anchorage,  Etolin  Island  ..  56  55     132  22 

Ratz  Harbor,  Prince  of  Wales  Island  55  53  j  182  36 

Steamer  Bay,  Etolin  Island 56  09     132  41 


Sumner  Strait. 

Port  Mc Arthur,  Kuiu  Island 

Shakan,  Prince  of  Wales  Island . . . 

Port  Beauclerc,  Kuiu  Island 

Port  Protection,  Prince  of  Wales  Id 
Red  Bay,  Prince  of  Wales  Island. . . 


I 


56  04 

55  08 
65  18 

56  19 
55  19 


134  07 
133  27  I 
133  64 
133  36  ' 
133  18  , 


h.m. 
838 
8  39 


841 


8  41 
843 
8  42 
842 


8  42 
8  42 
8  41 
840 
8  40 
840 
8  40 


8  42 
843 
8  48 
848 
8  48 
8  61 
8  51 


846 
8  48 
846 
846 
8  46 
8  47 


8  44 

844 
8  46 
8  47 
8  47 


8  46 
8  46 
8  48 
8  46 
8  48 

8  49 
8  49 
8  60 
8  60 

8  49 
8  49 
8  50 
8  61 


8  66 
8  54 
8  66 
8  M 
8  63 


Name. 


Sitka 
Sitka 

Sitka 

Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Sitka. 
Sitka. 
Sitka. 
Sitka  . 
Sitka. 
Sitka  . 
Sitka. 


Page. 


169 
159 


159 


169 
159 
169 
169 


169 
159 
169 
169 
159 
169 
159 


159 
159 
169 
169 
169 
159 
159 


Tidal  differences. 


Time. 


HW.         LW. 


JYm«  meridian, 
ISSP  W. 


Sitka 159 

Sitka 159 

Sitka I  159 

Sitka 159 

Sitka 159 

Sitka 159 


Sitka. 
Sitka . 
Sitka  . 
Sitka  . 
Sitka  . 


Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 


159 
159 
169 
159 
159 


159 
159 
169 
159 
159 


Sitka 159 

Sitka 1  169 

Sitka I  159 

Sitka 159 


Sitka  . 
Sitka  . 
Sitka  . 

Sitka. 


Sitka  . 
Sitka. 
Sitka  . 
Sitka  . 
Sitka  . 


159 
159 
169 
169 


159 
169 
159 
169 
169 


h.m. 

000 

+0  11 


-0  07 


-0  12 
-0  16 
-0  08 
-0  12 


-0  14 
-0  06 
-0  10 
+0  13 
+0  16 
+0  18 
+0  21 


-0  15 
-0  17 
-0  13  : 
-0  18  ' 
-0  15  ' 
+0  09  I 
-0  14 


+0  04 
+0  10 
-0  01 
+0  04  I 
+0  12 
+0  08 


+0  01 
+0  04 
+0  14 
+0  12  1 
+0  10  ' 


-0  16  I 
-0  13  I 
-0  10  I 
-0  08  I 
-0  02 

+0  17 
+0  VI 
+0  41  , 
+0  11  j 

+0  12 
+0  13 
+0  13 
+0  09 


-0  04 

+0  01 

000 

000 

+0  03 


h.m. 

000 

+0  12 


Height. 


HW.  !  LW. 


Mean  Lower 
Low  Water. 


feet. 
+3.0 
+8,0 


-0  09     +4.6 


I 


-0  14 
-0  17 
-0  10 
-0  18 


-0  16 
-0  16 
-0  12 
+0  10 
+0  12 
+0  14 
+0  16 


-0  17 
-0  22 
-0  22 
-0  17 
-0  12 
+0  16 
-0  13 


+0  01 
+0M 
-0  18 
-0  06 
-0  12 
+0  06 


-0  09 
-0  03 
+0  06 
+0  06 
+0  04 


-0  14  +2.7 

-0  16  +4.4 

-0  13  +4.6 

-0  11  I  +4.6 

-0  05  +6.0 


+0  15 
+0  11 
+0  36 
+0  09 

+0  11 
+0  12 
+0  12 
+0  08 


-0  08 

000 

-0  01 

-0  02 

0  00 


+5.6 
+4.2 
+3.4 

+4.4 

+8.8 

+4.8 
+4.4 
+4.2 


-1.0 
+0.2 
+1.8 
+1.2 
+3,2 


+2.9 

+2.4 
+4.8 
+4.6 


+8.8 
+4.2 
+4.4 
+9.4 
+9.4 
+6.6 
+5.2 


+4.0 
+4.2  , 
+4.2 
+4.0  1 
+2.0  I 
+3.0 

+i.«  ! 


+4.2 
+3.2 
+4.4  : 
+4.6 
+8.1  I 
+6.8 


-+-3.1 

+4.8  I 
+6.8 
+2.7 
+6.0 


feet, 
-L2 
-1.2 


-L2 


-1.8 
-1.4 
-L2 
-1.0 


-1.2 
-L2 
■1.2 
-0.8 
-0.8 
-1.0 
-1.2 


-1.2 
-L2 
-L2 
-1.2 
-1.4 
-1.2 
-1.4 


-1.2 
-1.2 
-1.2 
-1.2 
-1.8 
-1.0 


-L3 
-L2 
-1.0 
-L8 
-1.2 


-1.8 
-1.2 
-L2 
-L2 
-L2 

-LO 
-1.2 
-1.2 
-1.2 

-1.2 
-L2 
-L2 
-1.2 


-1.6 
-1.6 
-L8 
-L4 
-1.2 
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1 

Intenral. 

Range  of  tide. 

Tropic  dlnmal 
inequality. 

Diumal  wave. 

Mean  sea  level  { 
above  planeof— . 

Varia- 
tion Of 
thecom-j 

pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

'^' 

Neap 

(Npf. 

Great 
tropic 
(Oc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tion*. 

Tropic 
LLW, 

HWI. 

LWI. 

HHWI. 

1 

LLWI. 

East. 

I 

2 

h.m. 
OSO 
040 

h.m. 
6  42 
668 

h.  m, 
0  01b 
0  lib 

h.  m. 
6686 
7  046 

f€€t. 

12.0 
12.0 

16.4 

feet. 
8.0 
8.0 

feet. 
15.4 
15.4 

feet. 
2.0 
2.0 

feet. 
5.6 
6.6 

A..  TO. 

feet 
6.2 
6.2 

feet. 
8.0 
8.0 

feet. 
8.4 
8.4 

o 
27.5 
27..6 

3 

020 

680 

-0  076 

6  416 

13.5 

17.3 

9.1 

17.2 

2.1 

6.0 

6.5 

8.8 

9.8 

27.5 

4 
5 
6 
7 

0  16 
0  10 
0  18 
0  14 

6  26 
620 
628 
625 

-0  146 
-0  196 
-0  096 
-0  186 

6866 
6  816 
6896 
6866 

11.9 
11.5 
18.7 
18.4 

15.3 
14.7 
17.5 
17.2 

8.0 
7.7 
9.2 
9.0 

15.8 
14.8 
17.4 
17.0 

2,0 
1.9 
2.1 
2.1 

5.6 
5.5 
6.0 
5.9 

6.1 
6.0 
6.6 
6.5 

7.9 
7.6 
8.9 
8.8 

8.4 
8.1 
9.4 
9.2 

27.5 
27.5 
28.0 
29.0 

8 
9 
10 
11 
12 

1? 

Oil 
0  17 
0  16 
040 
043 
045 
048 

6  21 
6  21 
6  26 
6  49 
6  51 
668 
666 

-0  176 
-0  106 
-0  116 
0  166 
0  196 
0  196 
0  216 

6326 
6326 

6  376 
6586 
7006 
7036 

7  066 

12.8 
13.0 
18.2 
17.9 
17.9 
16.3 
14.0 

16.4 
16.6 
16.9 
22.9 
22.9 
19.6 
17.9 

8.6 
8.7 
«.8 
12.0 
12.0 
10.3 
9.4 

16.8 
'16.6 
16.8 
22.1 
22.1 
19.2 
17.7 

2.0 
2.1 
2.1 
2.4 
2.4 
2.2 
2.1 

6.8 
6.9 
5.9 
6.9 
6.9 
6.4 
6.1 

6.4 
6.4 
6.5 
7.6 
7.5 
7.0 
6.7 

8.4 
8.6 
8,7 
11.4 
11.4 
9.9 
9.1 

8.9 
9.0 
9.1 
12.0 
12.0 
10.4 
9.6 

28.0 
28.0 
28.5 
28.5 
28.5 
28.5 
28.5 

15 
16 
17 
18 
19 
20 
21 

0  10 
006 
012 
007 
004 
025 
002 

620 
6  16 
6  16 
620 
6  19 
644 
6  16 

-0  186 
-0  196 
-0  156 
-0  216 
-0  266 
-0  046 
-0-296 

6  316 
6266 
6266 
6  816 
6  316 
6656 
6  276 

12.9 
13.1 
18.0 
12.9 
11.1 
12.0 
10.8 

16.5 
16.8 
16. 6 
16.5 
14.2 
15.4 
13.8 

8.6 
8.8 
8.7 
8.6 
7.4 
8.0 
7.2 

16.5 
16.7 
16.6 
16.5 
14.4 
15.4 
14.1 

2.0 
2.1 
2.1 
2.0 
1.9 
2.0 
1.9 

5.9 
5.9 
5.9 
5.9 
5.4 
5.6 
5.4 

6.4 
6.4 
6.4 
.     6.4 
5.9 
6.2 
5.9 

8.6 
8.6 
8.6 
8.5 
7.4 
8.0 
7.8 

8.9 
9.1 
9.0 
8.9 
7.9 
8.4 
7.7 

28.5 
28.0 
28.0 
28.0 
28.0 
28.0 
28.0 

22 
23 
24 
25 
26 
27 

027 
035 
0  22 
025 
085 
028 

636 
6  41 
622 
627 
623 
6  87 

0006 
0066 
-0  066 
-0  026 
0066 
0036 

6  476 
6  626 
6336 
6  386 
6  346 
6  476 

18.0 
12.2 
13.2 
13.4 
12.1 
15.6 

16.6 
15.6 
16.9 
17.2 
15.5 
20.0 

8.7 
8.2 
8.8 
9.0 
8.1 
10.5 

16.6 
15.7 
16.8 
17.0 
15.6 
19.5 

2.1 
2.0 
2.1 
2.1 
2.0 
2.8 

5.9 
6.7 
5.9 
6.0 
5.7 
6.4 

6.4 
6.2 
6.5 
6.5 
6.2 
7.0 

8.6 
8.1 
8.7 
8.8 
8.0 
10.0 

9.0 
8.6 
9.1 
9.8 
8.6 
10.6 

28.5 
28.6 
28.5 
28.5 
28.5 
29.0 

28 
29 
30 
31 
32 

026 
028 
0  86 
082 
080 

627 
683 
689 
688 
6  86 

-0  046 
0  016 
0  106 
0036 
0086 

6386 
6446 
6  496 
6  496 
6  476 

12.1 
13.6 
15.6 
11.7 
13.8 

16.5 
17.4 
1      20.0 
15.0 
17.7 

8.1 
9.1 
10.5 
.    7.8 
9.2 

15.6 
17.2 
19.5 
15.1 
17.4 

2.0 
2.1 
2.3 
1.9 
2.1 

5.7 
6.0 
6.4 
6.6 
6.0 

6.2 
6.6 
7.0 
6.1 
6,6 

8.0 
8.9 
10.0 
7.8 
9.0 

^.5 
9.4 
10.6 
8.2 
9.5 

29.0 
29.0 
29.0 
29.0 
29.0 

33 
34 
35 
36 
37 

006 
006 
0  09 
0  13 
0  17 

6  19 
6  17 
6  18 
622 
626 

-0  236 
-0  196 
-0  166 
-0  146 
-0  106 

'        6306 
6286 
6  296 
6336 
6  376 

11.7 
13.2 
13.5 
18.4 
13.8 

15.0 
16.9 
17.3 
1      17.2 
17.7 

7.8 
8.8 
9.0 
9.0 
9.2 

15.1 
16.8 
17.1 
17.0 
17.4 

1.9 
2.1 
2.1 
2.1 
2.1 

5.6 
6.9 
6.0 
6.0 
6.0 

6.1 
6.6 
6.5 
6.6 
6.6 

7.8 
8.7 
8.8 
8.8 
9.0 

8.2 
9.1 
9.4 
9.8 
9.5 

28.0 
28.5 
28.5 
28.5 
28.5 

38 
39 
40 
41 

0  26 
030 
058 
028 

6  86 
6  41 
705 
638 

-0  016 
0036 
0296 
0  016 

6466 

6  526 

7  166 
6  496 

14.4 
13.0 
12.4 
13.3 

18.4 
16.6 
15.9 
17.0 

9.6 

8.7 
8.3 
8.9 

18.2 
16.6 
15.9 
16.9 

2.2 
2.1 
2.0 
2.1 

6.2 
5.9 
5.7 
5.9 

6.7 
6.4 
6.3 
6.5 

9.4 
8.6 
8.2 
8.7 

9.9 
9.0 
8.7 
9.1 

28.6 
28.5 
28.5 
29.0 

42 
43 
44 
45 

030 
0  81 
030 
025 

6  41 
642 
6  41 
6  86 

0026 

0046 

0  026 

-0  026 

6  526 
6536 
6  626 
6  476 

12.8 
13.7 
13.2 
13.0 

.    16.4 
17.5 
16.9 
16.6 

8.6 
9.2 

8.8 
8.7 

16.3 

17.3 

,  16.8 

16.6 

2.0 
2.1 
2.1 
2.1 

6.8 
6.0 
5.9 
5.9 

.     6.4 
6.6 
6.5 
6.4 

8.4 
8.9 
8.7 
8.6 

8.9 
9.4 
9.1 
9.0 

29.0 
29.0 
29.0 
29.0 

46 
47 
48 
49 
50 

007 
012 
Oil 
0  13 
0  17 

620 
623 
622 
6  23 
626 

-0  286 
-0  216 
-0  196 
-0  186 
-0  126 

6  346 
6866 
6  346 
6356 
M76 

8.4 
9.4 
10.9 
10.4 
12.2 

10.8 
.    12.0 
14.0 
13.8 
15.6 

6.6 
.6.3 
7.3 
7.0 
8.2 

11.3 
12.4 
14.2 
13.6 
•15.7 

1.7 
1.7 
1.9 
1.8 
2.0 

4.7 
5.0 
5.4 
6.2 
6.7 



6,2 
5.5 
5.9 
6.7 
6.2 

5.8 
6.4 
7.8 
7.0 
8.1 

6.2 
6.9 

7.7 
7.2 
8.6 

28.0 
28.0 
28.0 
28.5 
28.5 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


NORTH  AMERICA  (Wmt 
Coast)  —Continued . 

ALASKA— continued. 

Sumner  Sfrai<— Continued. 

Duncan  Canal  Entrance 

St.  John  Harbor,  Zarembo  Island  . . 

Wrangell.  Wrangell  Island 

Highneld  Cannery 

Stiklne  River  Ent.,  Pt.  Rothsay . . . . 

^\ang€U  Strait. 

Point  Lock  wood,  Woewodski  Island 
Finger  Point,  lindenberg  Penin . . . 
Prolewy  Point,  Undenberg  Penin. . 

Keku  Strait 


Geographic  position. 


Lati- 
tude. 


North. 

I  °  ' 
56  82 
56  26 
56  28 
56  29 
56  85 


56  83 
56  41 
56  50 


Seclusion  Harbor,  Kuiu  Island 

Port  Camden,  Kuiu  Island 

Hamilton  Bay,  Kupreanof  Island  . 

Frederick  Sound. 

Ideal  Cove,  Mitkof  Island 

Brown  Cove 

Thomas  Bay 

Portage  Bay,  Kupreanof  Island . . . 


16  Cleveland  Passage,  Whitney  I . 

17  Pybus  Bav,  Admiralty  Island . . 

18  I  Eliza  Harbor,  Liesnoi  Island .. . 

19  Saginaw  Bay,  Kuiu  Island 


I  32 


Stephens  Postage. 

Port  Houghton.  Robert  Islands  . 
Hobart  Bay.  Entrance  Island  . .. 

Snug  Cove,  Gambler  Bay 

Windham  Bay 


Longitude. 


Mole  Harbor.  Seymour  Canal 

Windfall  Harbor.  Seymour  Canal . 

Holkham  Bay,  Harbor  Island 

Port  Snettisham,  Point  Styleman . 


Taku  Harbor 

Taku  Inlet,  Greeley  Point. . . 
Juneau,  Gastineau  Channel. 
Fritz  Cove,  Douglas  Island.. 


Lynn  Canal, 

Funter  Bay,  Mansfield  Peninsula . . 
Barlow  Cove,  Mansfield  Peninsula. 

William  Henry  Bay 

Pyramid  Harbor,  Chilkat  Inlet . . . , 
Portage  Bay,  Chilkoot  Inlet 


Chatham  Strait. 

Port  Conclusion,  Baranof  Island . . . 

Security  Bay,  Kuiu  Island 

Whitewater  Bay,  Admiralty  Island. 

Killlsnoo,  Kootznahoo  Roads 

Favorite  Bay,  Kootznahoo  Inlet . . . 
Mitchell  Bay,  Kootznahoo  Inlet . . . 
Freshwater  Bay,  Chichagof  Island. 

Outer  coast. 

Bucareli  Bay,  Suemez  Island 

Cape  Ommanev,  Baranof  Island  . . . 
Sitka,  Baranof  Island 

Peril  Strait 

Point  Thatcher 

NismeniCove 

Pogibehl  Anchorage 

Bear  Bay 

Sergius  N arbows • 

Haley  Anchorage,  Fish  Bay 

Whiteetone  Narrows,  Neva  Strait . . 


56  38 
56  44 
56  55 


56  40 

56  58 

57  00 
57  00 

67  18 
57  19 
57  10 
56  55 


57  18 
I  57  25 
57  26  , 

I  57  38 

57  40 
57  52 
57  46 

57  58 

58  04 
58  13 
58  18 
58  19 


58  15 
58  20 

58  48 

59  11 
59  14 


56  16 

56  51 
67  11 

57  28 
57  29 
57  81 
57  51 


55  19 

56  10 

57  08 


57  28 
57  38 
57  30 
57  25 
57  24 
57  22 
57  16 


Arc.  Time. 


West. 


188  06 
182  57 
182  22 
132  22 
182  22 


132  57 
182  66 
182  56 


188  52 
183  65 
138  50 


182  88 
182  48 

182  52 

183  10 

138  80 

184  00 
184  17 
184  18 


183  28 
138  28 
138  57 
138  30 

134  06 

184  16 
138  87 

133  53 

184  00 

134  05 
184  24 
134  36 


134  53 

134  53 
186  14 
185  28 

135  26 


134  31 
134  21 
134  31 

134  84 
184  87 
184  29 

135  01 


188  26 
184  82 
135  20 


134  51 

135  19 
135  32 
185  29 
185  81 
135  30 
135  30 


h.  m. 
852 
852 
8  49 
8  49 
8  49 


8  52 
8  52 
8  52 


856 
856 
8  65 


8  51 
8  51 
8  51 
8  53 

8  64 
856 
8  67 
8  67 


864 
864 
8  56 
864 

8  67 
8  67 
8  64 
856 

866 
866 
868 
866 


900 
900 
9  01 
902 
902 


8  58 
8  57 
8  58 
858 
868 
8  58 
900 


864 
868 
9  01 


8  59 

9  01 
9  02 
902 
9  02 
9  02 
9  02 


Standard  port  for 
reference. 


Name. 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
SitJEa 


Page. 


169 
169 
169 
169 
159 


169 
169 
159 


169 
159 
169 


159 
169 
169 
169 

159 
159 
159 
159 


169 
159 
169 
159 

159 
169 
169 
169 

169 
159 
159 
159 


159 
159 
159 
159 
159 


169 
159 
169 
169 
159 
169 
159 


169 
169 
169 


Tidal  diflerences. 


Time. 


HW.    I     LW. 


Time  meridian, 
ISS^W. 


h.  m. 
+0  08 
+0  07 
+0  12 
+0  14 
+0  25 


+0  10 
+0  86 
+0  16 


+0  06 
+0  06 
+0  08 


+0  27 
+0  12 
+0  10 
+0  07 

+0  05 
+0  06 
+0  04 
+0  03 


+0  06 
+0  07 
-•-0  10 
+0  09 

+0  16 
+0  40 
+0  11 
+0  15 

+0  16 
+0  19 
+0  86 
+0  16 


+0  10 
+0  13 
+0  18 
+0  23 
+0  25 


-0  08 
+0  02 
+0  07 
+0  10 
+0  37 
+149 
+0  18 


-0  09 

-0  04 

000 


169 

+0  11 

159 

+0  24 

169 

+0  26 

159 

+0  17 

159 

+0  15 

159 

+0  12 

159 

+0  06 

h.  m. 
+0  06 
+0  04 
+0  09 
+0  11 
+0  80 


+0  08 
+0  86 
+0  18 


-0  06 
-0  20 
-0  22 


+0  08 
+0  10 
+0  07 
+0  04 

+0  08 
+0  06 
+0  08 
+0  02 


+0  08 
+0  04 
+0  07 
+0  06 

+0  11 
+0  85 
+0  07 
+0  11 

+0  12 
+0  15 
+0  86 
+0  17 


+0  13 
+0  16 
+0  12 
+0  14 
+0  15 


-0  02 
000 
+0  04 
+0  06 
+0  83 
+164 
+0  18 


-0  08 

-0  03 

000 


+0  07 
+0  22 
+0  26 
+0  17 
+0  08 
+0  04 
000 


Height. 


HW.      LW 


+0.6 
+2.0 
+1.6 


+3.8 
+3.2 
+2.8 
+2.8 


+3.6 
+3.6 
+3.8 
+8.6 


+6.0 
+6.2 
+5.7 
+8.6 


+6.2 
0.0 
0.0 


+6.0 
+6.6 
+6.1 
+3.0 
+1.7 
+0.4 
+0.3 


*The  time  of  slack  water  at  Seigius  Narrows  is  given  In  Table  10  of  this  volume. 


AND  TIDAL  CONSTANTS. 


393 


1 

1 

S5 

Interval. 

Range  of  tide. 

Tropic  diurnal 
Inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 

paae. 

Mean. 

Tropic. 

Mean 

(Mn). 

X^ 

Neap 

(NpJ. 

Oreat 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 
vals. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

■ 

Eatt, 

1  1 

2 
8 

4 
5 

h.m. 
028 
0  22 
080 
032 
045 

682 
631 
689 
6  41 
700 

A.   m. 
-0  066 
-0  046 
0065 
0055 
0  15b 

h.   m. 
6486 
6426 
6506 
6  526 
7126 

feet. 
12.6 
12,9 
18.8 
18.5 
U.4 

feet. 
16.0 
16.5 
17.7 
17.8 
14.6 

feet. 
8.4 
8.6 
9.2 
9.0 
7.6 

/eet. 
16.0 
16.5 
17.4 
17.1 
14,7 

feet. 
2.0 
2.0 
2.1 
2.1 
1.9 

feet. 
5.8 
5.9 
6.0 
6.0 
6.5 

h.  m. 

/eel. 
6.8 
6.4 
6.6 
6.5 
6.0 

feet. 
8.8 
8.5 
9.0 
8.8 
7.6 

feet. 
8.7 
8.9 
9.5 
9.4 
8.1 

o 
29.5 
29.5 
29.5 
29.5 
29.5 

:::::::: 

6 

7 
8 

025 
050 

oao 

685 
702 
640 

-0  026 
0246 
0046 

6466 
7  126 
6  516 

18.2 
14.6 
13.7 

16.9 
18.6 
17.5 

8.8 
9.7 
9.2 

16.8 
18.8 
17.8 

2.1 
2.2 
2.1 

5.9 
6.2 
6.0 



6.5 
6.8 
6.6 

11.5 
12.4 
11.8 

9.1 
9.9 
9.4 

29.5 
29.5 
29.5 

9 

10 
11 

0  17 
0  16 
0  15 

6  18 
608 
602 

-0  146 
-0  146 
-0  156 

6  816 
6  156 
6  146 

9.8 
11.0 
10.7 

12.5 
14.1 
18.7 

6.6 
7.4 
7.2 

12.9 
14.3 
13.9 

1.8 
1.9 
1.9 

5.1 
5.4 
5.3 

:::::::: 

5.6 
5.9 
5.8 

6.7 
7.4 
7.2 

7.1 
7.8 
7.7 

29.5 
29.5 
29.5 

12 
13 
14 
15 

048 
028 
0  26 
021 

6  31 
688 
6  35 
690 

0  156 

0026 

-0  026 

-0  076 

6426 
6  496 
6466 
6  416 

12.4 
18.8 
12.6 
12.7 

15.9 
17.7 
16.1 
16.3 

8.3 
9.2 
8.4 
8.5 

15.9 
17.4 
16.1 
16.2 

2.0 
2.1 
2.0 
2.0 

5.7 
6.0 

6.8 
5.8 

6.3 
6.6 
6.8 
6.8 

8.2 
9.0 
8.8 
8.4 

8.7 
9.5 
8.8 
8.9 

29.5 
29.5 
29.5 
29.6 

16 

'17 
18 
19 

1 

0  18 
0  17 
0  14 
0  13 

628 
627 
624 
628 

-0  106 
-0  126 
-0  166' 
-0  176 

6896 
6886 
6356 
6356 

12.8 
12.2 
11.8 
11.3 

16.4 
15.6 
15.1 
14.5 

8.6 
8.2 
7.9 
7.6 

16.8 
15.7 
15.2 
14.6 

2.0 
2.0 
2.0 
1.9 

5.8' 

5.7  ' 

5.6    

^''-\ 

1 

6.4 
6.2 
6.1 
6.0 

8.4 
8.1 
7.8 
7.6 

8.9 
8.6 
8.8 
8.0 

30.0 
30.0  1 
29.5 
29.5 

i20 

a 

22 
'28 

0  19 
020 
021 
0  22 

628 
629 
680 
6  81 

-0  096 
"0  086 
-0  076 
-0  066 

6396 
6406 
6  416 
6426 

12.5 
12.6 
12.8 
12.6 

16.0 
16.1 
16.4 
16.1 

8.4 
8.4 
8.6 
8.4 

16.0 
16.1 
16.3 
16.1 

2.0 
2.0 
2.0 
2.0 

5.8 
5.8 
5.8 
5.8 

6.3 
6.8 
6.4 
6.8 

8.3 
8.3 
b.4 
8.3 

8.7 
8.8 
8.9 
8.8 

80.0 
30.0 
30.0 
80.0 

'24 

;  25 

i26 

27 

0  25 
0  60 
0  24 
0  26 

688 
6  57 
682 
684 

-0  086 

0286 

-0  046 

-0  016 

6  446 

7  076 
6  486 
6456 

12,7 
14.2 
12.6 
18.1 

16.3 
18.2 
16.0 
16,8 

8.5 
9.5 
8.4 

8.8 

16.2 
17.9 
16.0 
16.7 

2.0 
2.1 
2.0 
2.1 

5.8 
6.1 
6.8 
5.9 

6.3 
6.7 
6.3 
6.4 

8.4 
9.2 
8.3 
8.6 

8.9 
9.7 
8.7 
9.1 

30.5 
SO.  5 
90.5 
90.5 

28 
29 
30 
31 

0  27 
0  30 
0  45 
0  25 

685 
638 
656 
638 

0006 

0086 

0  196 

-0  086 

6  466 
6  496 
7066 
6  496 

18.8 
14.0 
14.5 
12.6 

17.7 
17.9 
18.6 
16.1 

9.2 
9.4 
9.7 

8.4 

17.4 
17.7 
18.3 
16.1 

2.1 
2.1 
2.2 
2.0 

6.0 
6.1 
6.2 
5.8 

6.6 
6.7 
6.8 
6.3 

9.0 
9.1 
9.4 
8.8 

9.5 
9.6 
9.9 
8.8 

90.5 
80.5 
80.5 
80.5 

32 
33 
'34 
35 
36 

0  17 
020 
0  24 
0  28 
0  30 

6  82 
684 
680 
681 
682 

-0  106 

-0  076 

-0  046 

0006 

0046 

6486 
6456 
6  416 
6  426 
6  446 

18.0 
18.3 
12.6 
12.9 
14.6 

16.6 
17.0 
16.1 
16.5 

18.7 

8.7 
8.9 
8.4 
8.6 
9.8 

16.6 
16.9 
16.1 
16.5 
18.4 

2.1 
2,1 
2.0 
2.0 
2.2 

5.9 
5.9 
5.8 
5.9 
6.2 

6.4 
6.5 
6.3 
6.4 
6.8 

8.6 
8.7 
8.3 
8.5 
9.5 

9.0 
9.1 
8.8 
8.9 
10.0 

30.5 
80.5 
81.0 
31.0 
81.0 

37 
38 
39 
40 
41 
42 
48 

006 
0  12 
0  16 
0  19 
046 
158 
025 

6  19 
622 
625 
627 
654 
6  15 
6  37 

-0  286 
-0  186 
-0  146 
-0  116 

0  156 

1  246 
-0  056 

6326 
6  846 
6  876 
6  896 
7066 
8286 
6486 

8.5 
11.1 
11.4 
11.6 
10.6 

8.9 
11.9 

10.9 
14.2 
14.6 
14.8 
13.6 
11.4 
15.2 

5.8 
7.5 
7.8 
7.9 
7.2 
6.1 
8.1 

11.4 
14.4 
14.7 
15.0 
18.8 
11.9 
15.8 

1.7 
1.9 
1.9 
1.9 
1.9 
1.7 
2.0 

4.8 
5.4 
5.5 
5.6 
5.8 
4.9 
5.6 

5.2 
5.9 
6.0 
6.1 
5.8 
5.3 
6.1 

5.9 
7.6 
7.6 
7.8 
7.2 
6.2 
7.9 

6.3 
7.9 
8.1 
8.2 
7.6 
6.5 
8.4 

90.0 
29.5 
29.5 
30.0 
90.0 
30.0 
80.0 

44 
45 
46 

004 
005 
006 

6  16 
6  17 
6  17 

-0  246 
-0  816 
-0  806 

6  276 
6  816 
6336 

12.5 
7.6 
7.7 

16.0 
9.7 
9.9 

8.5 
6.2 
5.2 

16.0 
10.8 
10.2 

2.0 
1.6 
2.1 

5.8 
4.5 
4.4 

*'*8'62" 

6.3 
4.9 
4.9 

10.9 
7.2 
7.4 

8.7 
5.7 
5.6 

28.5 
29.5 
29.5 

47 

t 

50 

52 
53 

0  19 
030 
0  81 
022 
020 
0  17 
Oil 

627 
640 
648 
634 
625 
6  21 
6  17 

-0  116 
0  016 
0  026 
-0  096 
-0  186 
-0  186 
-0  256 

6  396 
6  516 
6  546 
6  466 
6  386 
6  356 
6  816 

11.6 

US 

10.0 
9.0 
8.0 

7.8 

14.8 
15.4 
15.9 
12.8 
11.5 
10.2 
10.0 

7.9 
8.2 
8.4 
6.7 
6.1 
5.4 
5.3 

16.0 
15.4 
15.9 
18.2 
12.0 
10.8 
10.5 

1.9 
2.0 
2.0 
1.8 
1.7 
1.6 
1.6 

5.6 
6.6 
5.7 
5.2 
4.9 
4.6 
4.5 



:::::::: 

6.1 
6.2 
6.3 
5.6 
5.3 
5.0 
5.0 

10.2 
10.6 
10.9 
9.0 
8.2 
7.4 
7.4 

8.2 
8.4 
8.7 
7.2 
6.6 
6.0 
5.8 

80.0 
30.0 
29.6 
29.5 
29.5 
29.6 
29.5 
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19 
20 
121 
'  22 
28 
24 


25 


Station. 


NORTH  AMERICA  (Wbbt 
Go  AOT)  — Ck^ntinued. 

ALASKA— continued. 

ley  Strait  and  Orott  Sound. 

Swanson  Harbor 

Hooniah,  Port  Frederick 

InianCove 

PortAlthorp 

Granite  Ck>ve 

Outer  coast. 

Port  Mulgray e,  Yakutat  Bay 

Icy  Bay 

Cape  St.  Ellas 

Copper  R.  Delta,  Koklnhenic  I 

Copper  R.  Delta,  Pete  Dahl  Slouch 
EyaK  River  Entrance 

Prince  WiUiam  Sound. 

Port  Etches  or  Nuchek 

Orca  Inlet  (Cape  Whitshed ) 

Point  Johnstone,  Hlnchinbrook  I . 

Cordova  Bay,  Hawkins  I 

Orca 

Valdez  Arm 

Chalmers  Harbor,  Montague  I 

Cook  Inlet 

Port  Chatham 

Seward  Kachemak  Bay 

Fort  Kenal.  Kaknu  River 

Point  Possession 

Tamagain  Bay 

Knik  River 

Kodiak  I$land. 

KoDiAKjSt.  Paul)  

Karluk  River,  Shelikof  Strait 

Alaska  Pejiinsuia.   ^ 

Katmai  Bay,  Shelikof  Strait 

Semldi  Islands,  Chowiet  Island  . . . 

Shumagin  Islands,  Simeon  of  I 

Zacharefskaia  Bay,  Unga  Strait... 

Sannak  Islands. 

Peterson  Bay 

Acherk  Harbor 

Aleutian  I^nds. 

Ikatan  Bay,  Unimak  Island 

Tigalda  Bay,  Tigalda  Island 

Unalga  Bay,  Unalga  Island 

Dutch  Har..  Unalaska  Island  ..... 
Iliulluk,  Unalaska  Island 

Kashega  Bay,  Unalaska  Island 

Eagle  Bay,  unalaska  Island 

Idak  Cove,  Unimak  Island 

Adakh  Island 

Kiska  Island 

Attu  Island 

Bering  Sea. 

St.  Paul  Island,  Pribilof  Islands... 

QoodnewsBay 

KuskokwimBay 

Nunlvak  Island 

St .  Matthew  Island 

St.  Lawrence  Island 


Geographic  position. 


Lati- 
tude. 


Longitude. 


Arc.     Time. 


North. 

o  f 
58  13 
58  07 
58  16 
58  07 
58  12 


West. 


136  07 

135  28 

136  19 
136  17 
186  24 


59  31  139  46 
59  55  141  18 
59  45  .  144  52 


60  18 
60  29 
60  28 


60  21 
60  28 
60  29 
60  82 

60  35 

61  07 
60  15 


59  12 

59  43 

60  32 

61  04 

60  56 

61  17 


57  48 
57  88  I 


145  08 
145  24 
145  40 


146  88 

145  55 

146  82 
146  00 

145  41 

146  27 

147  22 


151  44 
151  14 
151  19 
150  26 
149  30 
149  68 


152  21 
154  11 


58  05  154  49 

56  01  '  156  48 

54  55  159  16 

55  21  ,  160  39 


M  23 
64  29 


54  46 

54  05 
54  00 
58  54 
53  53 

53  28 
53  28 
53  27 
51  49 

51  49 

52  56 


57  08 
59  02 

59  40 

60  04 
60  20 
63  20 


162  38 
162  48 


163  20 

165  10 

166  10 
166  82 

166  82 

167  05 

166  54 

167  42 
176  52 
182  30 
186  48 


h.  m. 
900 
902 
905 
905 
906 


9  19 
925 
9  39 


940 
9  42 
9  43 


9  47 
944 
946 
944 
943 
946 
9  49 


10  07 
10  06 
10  05 
10  02 
9  58 
10  00 


10  09 
10  17 


10  19 
10  27 
10  87 
10  43 


10  51 
10  51 


10  63 
1101 

11  05 
11  06 
11  06 

11  08 
11  08 
11  11 

11  47 

12  10 
12  27 


Standard  port  for 
reference. 


Name. 


170  18  ,  11  21 

161  46  I  10  47 

161  50  10  47 

167  15  ;  11  09 

172  25  I  11  80 

170  00  11  20 


Sitka. 
Sitka. 
Sitka. 
Sitka . 
Sitka. 


Sitka . 
Sitka . 
Sitka . 


Kodiak. 
Kodiak. 
Kodiak. 


Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 


Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 


Kodiak. 
Kodiak. 


Kodiak. 
Kodiak. 
Kodiak . 
Kodiak. 


Kodiak. 
Kodiak. 


Kodiak 

St.  Michael.... 
Port  Townsend 
Port  Townaend 
Port  Townsend 

Port  Townsend 
Port  Townsend 
St.  Michael.... 
Port  Townsend 
Port  Townsend 
Port  Townsend 


Port  Townsend. 
Port  Townsend. 
Port  Townsend., 

Sitka 

Port  Townsend. 
Port  Townsend. , 


Page. 


159 
159 
159 
169 
159 


159 
159 
159 


163 
168 
168 


168 
168 
163 
168 
163 
163 
163 


163 
163 
168 
168 
168 


163 
163 


163 
163 


163 


168 
168 


168 
167 
155 
155 
155 

155 
156 
167 
155 
156 
155 


155 
155 
155 
888 
155 
155 


Tidal  differences. 


Time. 


HW.         LW 


Time  meridian, 
m°  W. 


h.  m. 
+0  29 
+0  80 
-0  22 
-0  47 
+0  06 


+0  47 
+0  49 
+1  13 


h.  m. 
+0  28 
+0  29 
+0  34 
-0  16 
+0  01 


+  0  48 
+0  50 

+114 

Time  meridian, 
16(fiW. 

-0  32  I  +0  12 
-0  83  -0  07 
-0  25       +0  18 


+0  11 
-0  88 
-0  41 
-0  47 
-0  88 
-0  52 
+0  23 


+0  67 
+0  30 
+2  30 
+4  07 
+5  03 
+4  40 


000  I 
+0  29 


+0  84 
+1  48 
+2  33 
+2  59 


+0  18 
-0  14 
-0  59 
-0  46 
-0  44 
-0  52 
+0  35 


+1  02 
+0  32 
+2  42 
+4  24 
+5  26 
+4  57 


000 
+0  34 


Height. 


HW.  I   LW. 


MeanLovoer 
Low  Water. 


feet. 

+  8.8 

+  3.6 

0.0 

-  1.8 

-  1.2 


-  2.0 
2.1 
2.8 


-  6.8 
+  1.0 

-  0.2 


+  0.8 
+  3.1 
+  2.0 
+  8.0 
+  8.2 
+  8.0 
+  3.6 


+  2.2 
+10.1 
+  8.6 
+14.6 
+16.0 
+14.9 


0.0 
+  0.2 


+0  39  !+  0.5 
+1  53  -  0.9 
+2  38  t-  1,8 
+8  06  j-  0.8 


Time  meridian, 
165°  W. 


-0  46 
-0  47 


-0  24 
-6  53 
-0  19 
+0  05 
+0  04 

-0  82 
-2  57 
-7  07 
+0  21 
+0  60 
+1  18 


+0  46 
+2  09 
+2  19 
-4  59 
+1  19 
+2  08 


-0  31    -  2.6 
-0  26   -  1.6 


-0  16 
-7  36 
-0  86 
+0  29 
+0  27 

-0  02 
-2  47 
-6  16 
+0  49 
+1  18 
+141 


+1  13 
+2  49 
+2  59 
-5  18 
+1  64 
+2  83 


2.4 
0.6 
6.8 
6.0 
6.6 

6.4 
8.7 
0.4 
8.3 
3.2 
2.6 


6.0 
3.6 
8.4 
7.4 
5.6 
7.0 


feet. 
-L2 
-1.6 
-L8 
-1.8 
-2.0 


-L8 
-1.7 
-1.7 


-1.4 
+0.2 
-0.2 


0.0 
+0.3 
+0.2 
+0.2 
+0.2 
+0.4 
+0.2 


+0.2 
+0.7 
+0.6 
+0.8 
+1.0 
+0.9 


0.0 
0.0 


0.0 
-0.1 
-0.1 

0.0 


+0.1 
+0.2 


+0.2 
+0.4 
-2,8 
-2.8 
-2.6 

-2.6 
-2.3 
-0.2 
-2.1 
-2.0 
-2.0 


-2.8 
-2.4 
-1.4 
-2,6 
-2.8 
-3.2 


Ratio 

of 
ranges. 
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1 

Interval. 

Ran«e  of  ttde. 

Tropic  dinmal 
inequality. 

niiimai  «r.vA    Mean  sea  level 
Diurnal  wave,  aboveplaneof- 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

?^ 

Neap 

KNpJ. 

Great 
tropic 
(Qc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
UonB. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

Eatt. 

1 

1 

4 
5 

A.  m. 
086 
085 
12  06 
12  10 
006 

h.m. 
646 
646 
6  47 
668 
6  18 

h,m. 

0886 

0  276 
11  66a 
1188a 

0026 

h.m. 
7066 
6556 
6696 
6  116 
7006 

feet. 

12.8 

18.0 

9.6 

7.9 

8.4 

feet. 
16.8 
17.0 
12.6 
10.0 
10.7 

feet. 
7.2 
8.6 
6.8 
5.8 
6.7 

16.0 
11.8 
10.1 
10.6 

feel. 
8.2 
2.8 
2.4 
1.6 
2.6 

feet. 
6.2 
4.6 
4.0 
4.1 
8.8 

h.  m. 

feet. 
6.1 
6.4 
4.7 
4.4 
4.6 

feet. 
8.4 
8.1 
6.2 
6.8 
5.5 

feet. 
10.2 
9.9 
7.8 
5.6 
7.0 

o 
80.5 
80.0 
80.0 
80.0 
80.0 

6 
7 

8 

084 
080 
040 

641 
642 
662 

-  0026 

-  0066 
0086 

6  676 
6666 

7  076 

7.4 
7.8 
7.1 

9.6 
9.4 
9.1 

5.0 
4.9 
4.8 

10.1 
10.0 
9.7 

1.6 
1.6 
1.6 

4.4 
4.4 

4.8 

4.8 
4.8 
4.7 

5.2 
5.2 
6.1 

5.6 
6.5 
5.4 

90.5 
30.0 
28.5 

9 

10 

0  14 
0  11 
0  18 

642 
6  45 
704 

0046 

12  046 

—  0686 

7  196 
7046 
7  176 

2.6 

7.7 
6.9 

8.0 
9.7 
9.8 

1.8 
6.4 
4.1 

8.8 

10.7 
9.7 

1.5 
2.9 
2.6 

0.5 
4.8 
8.0 

11  29 
8  49 

1.5 
4.9 
3.9 

1.2 
6.4 
4.6 

1.4 
6.6 
6.7 

28.6 
28.5 
28.6 

12 
13 
14 
15 
16 
17 
18 

050 

004 
12  24 
12  20 

006 
12  18 

1  00 

706 
636 
6  49 
604 
607 
656 
720 

0  216 
12  00a 

11  64a 
1162a 

12  01a 
11  44a 

0856 

7266 
6  616 
6066 
6  196 
6246 
6  186 
7886 

7.8 
9.8 
8.8 
9.7 
9.9 
9.7 
10.2 

10.1 
12.8 
11.1 
12.6 
12.9 
12.5 
18.8 

6.1 
6.8 
6.7 
6.8 
6.8 
6.2 
6.6 

10.6 
12.6 
11.5 
12.4 
12.7 
12.6 
18.6 

2.8 
2.9 
2.8 
2.4 
2.7 
2.6 
8.2 

8.8 
4.7 
4.3 
4.6 
4.4 
4.7 
4.4 



828 

'"'sob' 

822 
759 

4.8 
6.2 
4.8 
6.0 
6.1 
6.4 
5.5 

5.2 
6.5 
5.9 
6.4 
6.6 
6.6 
6.7 

5.5 
6.7 
6.2 
6.7 
6.7 
6.8 
6.9 

28.6 
28.5 
28.5 
28.6 
28.6 
28.0 
27.6 

20 

121 

122 

23 

24 

1  15 
0  60 

2  60 
4  80 
680 
6  06 

728 
700 
9  10 

10  55 
12  00 

11  30 

0486 
0206 
2296 
4  186 
6  186 
4  486 

7  476 
7  166 
9256 
11086 
12  126 
11486 

9.0 
16.4 
15.0 
20.1 
22.0 
21.0 

11.7 
21.2 
19.5 
26.1 
28.6 
27.8 

5.8 
10.7 

9.7 
18.1 
14.8 
18.7 

12.1 
20.6 
19.1 
24.7 
26.8 
26.7 

8.0 
4.1 
8.9 
4.6 
4.7 
4.6 

4.1 
6.8 
8.8 
6.1 
6.4 
6.8 

5.2 
7.0 
6.7 
7.7 
8.1 
7.9 

6.0 
10.2 

9.4 
12.2 
13.3 
12.7 

6.8 
10.6 

9.7 
12.5 
18.6 
18.1 

26.0 
26.5 
26.0 
27.0 
27.0 
27.0 

25 
26 

0  16 
0  37 

6  24 
6  50 

—  0  146 
0066 

6466 
7  116 

7.0 
7.2 

9.0 
9.4 

4.5 

4.7 

... 

10.0 

2.7 
2.7 

8.6 
8.7 

866 

4.5 
4.6 

4.8 
4.9 

6.0 
5.1 

24.0  , 
23.0 

27 
28 
29 
30 

0  40 

1  46 

2  20 
2  40 

663 

768 
883 

865 

0  116 

1  136 

1  476 

2  096 

7  146 

8  216 

8  676 

9  176 

7.4 
6.2 
5.8 
6.3 

9.6 
8.1 
7.6 

8.2 

4.8 
4.0 
8.8 
4.1 

10.2 
8.7 
8.3 

8.8 

2.8 
2.5 
2.4 
2.5 

8.7 
8.4 
8.3 
8.4 

4.7 
4.8 
4.2 
4.8 

6.0 
4.8 
4.1 
4.4 

6.2 
4.6 
4.8 
4.6 

28.0 
21.5 
20.6 
20.0 

31 
32 

12  13 
12  11 

6  10 
6  16 

11  15a 
11  17a 

6  306 
6356 

4.4 
5.1 

5.7 
6.6 

2.8 
8.3 

7.0 
7.9 

1.8 
1.9 

4.1 
4.4 

.7  84 

4.4 
4.7 

3.6 
4.1 

4.0 
4.5 

19.5 
19.5  ; 

33 
34 

.35 
36 
37 

1 

007 

8  28 
3  51 
350 

623 
[8W] 

8  66 
10  00 

958 

—  0  516 
0086 
6  30a 
1  436 
1  446 

6  436 

8  556 

9  136 
10  026 
10  006 

4.5 

2.0 
2.3 

5.9 

2.2 
2.9 

1 

2.9 

1.9 
1.5 

7.1 
3.5 
4.0 
4.3 
4.9 

1.8 

4.1 

"*9'85" 
932 
10  02 

4.5 
3.5 
8.6 
3.6 
8.9 

8.7 
1.2 
1.9 
2.3 
2.6 

4.1 
1.7 
2.5 
2.7 
3.0 

19.5 
18.5 
18.0 
18.0 
18.0 

0.4 
0.4 
0.5 

8.6 
8,7 
4.0 

38 

39 

!40 

141 
j42 

Us 

3  12 
0  47 
•  [11  22] 
8  26 
830 
386 

927 
6  42 
[9  37] 
^9  88 
943 
9  48 

0236 
—  0366 
12  09a 
468a 
456a 
4  57a 

9  326 
7  526 
10  046 
9  826 
9  876 
9  426 

1.5 
8.8 

4.1 
4.5 

1.7 
4.5 

5.2 
6.7 

1.8 
2.9 

2.7 
2.9 

4.3 

6.8 
4.3 
7.6 
7.7 
8.3 

0.6 
1.1 

8.9 
5.0 

984 

8.8 
5.1 
4.2 
6.1 
6.1 
6.4 

2.2 
3.7 
1.0 
4.0 
4.1 
4.4 

2.7 
4.0 
2.2 

\:t 

4.8 

17.6 
17.5 
17.5 
13.5. 
10.5 
8.0 

2.0 
2.0 
2.1 

6.8 
6.8 
6.1 

;:;;;;;; 

44 
45 
46 
47 

4H 
,  49 

4  17 
6  15 
626 
720 
440 
585 

10  29 
0  15 
025 
0  47 

11  00 
11  60 

6  15a 

7  38a 
7  18a 

7  10a 
6  27a 

8  Ola 

10  376 
0  21a 
029a 
0  526 

11  086 

12  016 

2.1 
4.1 
10.1 
8.0 
2.4 
1.8 

2.7 
5.2 
13.0 
8.9 
3.1 
1.7 

1.4 
2.7 
6.8 
2.1 
1.6 
0.9 

4.0 
6.7 
14.2 
5.5 
4.4 
2.8 

0.6 
0.8 
1.8 
1.6 
0.6 
0.5 

8.5 
4.9 
7.7 
1.6 
8.7 
2.7 

8.6 
6.0 
7.9 
2.2 

8.8 
2.8 

2.3 
3.7 
7.7 
2.1 
2.5 
1.6 

2.8 
4.5 
8.9 
2.8 
8.0 
2.0 

16.5 
20.5 
20.5 
19.0  1 
16.5  1 
18.0  ' 
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TABLE  3.— TIDAL  DIFFERENCES 


i 

2: 

Station. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

Ratio 

of 
ranges. 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

Time. 

Height. 

Arc. 

iTime. 

UW.         LW. 

1 

HW. 

LW. 

1 

2 
3 
4 

6 

6 
7 
8 
9 
10 

.  11 

12 
18 

14 
16 
16 
17 
18 

19 
20 

21 

NORTH  AMERICA  (WUT 
Coast  )— Continued. 

ALABKA— continued. 

SoHon  Sound,  Bering  Sea. 

Cape  Dver 

North, 

O      1 

61  49 

62  20 
62  37 
68  00 
68  06 

68  16 
68  29 
68  87 
64  82 
64  80 

66  13 

66  16 

Wt 

O        1 

166  06 
166  19 
164  61 
164  46 
168  82 

162  34 
162  02 
162  80 
168  00 

166  26 

166  24 
Ifil  46 

se. 

A.m. 

11  04 
1101 
10  69 
10  69 
10  54 

10  60 
10  48 
10  60 
10  62 
1102 

1106 

10  47 

10  27 

A. 

12  36 
12  27 

11  53 
11  21 
1103 

10  36 
10  27 

10  88 
10  43 
9  14 
9  25 

Kodlak 

163 
163 
168 
163 

167 
167 
167 
167 
167 

168 

205 
205 

197 
197 
197 
267 
257 

267 
257 

257 

Tim^mtridian, 
les^E. 

h.m.        h.m. 

-  044     -  087 
+  028     +040 
+  2  41     +  4  18 
+  2  18     +  8  28 

-  1  18     -  1  42 

-  1  02     -  1  01 
000          000 

-  0  22     -  0  16 
+  1  20     +  2  16 
+  1  50     4.  R  Ofi 

Mean 
Low 

-  8.9 

-  6.8 

-  6.2 
+  0.2 

+  0.4 
0.0 

-  0.2 

-  0.2 

-  1.6 

-  6.9 

+  0.6 

-  0.6 

+  1.4 

+  1.4 

+  6.5 

on 

Lower 

Water. 

feet. 
-0.6 
-0.7 
-1.2 
-1.0 
0.0 

0.0 

0.0 

+0.2 

+0.2 

+1.0 

-0.9 

+0.6 
+0.2 

-0.4 
-0.6 
-1.6 
+0.4 
+0.4 

+0.4 
+0.4 

+1.4 
+1.4 
+0.7 
+0.8 
+0.4 

-8.0 
-3.0 
-8.8 
+0.2 
-8.4 
-8.5 

+0.2 
-0.1 
+0.4 

+0.6 
+0.4 
+0.4 
+0.8 

-8.2 
+0.4 
+0.8 
-8.9 

0.75 
0.55 
0.21 
0.26 
1.04 

1.09  1 
1.00 
0.89 
0.93 
0.46 

0.14  ' 

1.10  1 
0.34 

1.68 

1.76, 

4.20, 

0.91 

0.97 

1 
1 

1.05 
0.94 

3.78' 

4.12 

1.71 

0.94 

0.86 

0.90 
0,75 
0.38 
0.52 
0.36 
0.27 

0.52 
0.55 
0.65 

1.02 

aso 

1.73 
a62 

a87 

a72 

0.61 
0.06 

Km>nlyuk 

Eodiak 

Yukon  R.,  DelU,  Kwiklok  PaM.... 
Yukon  R.,  Delta,  Kwikpftk  Paas  ... 
Yukon  R.,  Delta,  Apoon  Pass 

Pitmlktalik 

Kodlak 

Kodlak 

St.  Michael 

St.  Michael 

St.  Michael 

St.  Michael 

St.  Michael 

St  Michael 

Kodlak 

8t.  Michael 

North  Bay,  Stuart  Island 

Golofnin  ^y 

Nome 

Port  Clarence 

+  568 

+  869 
+  7  64 

+  7  10 
+  4  16 

J.   7  Ml 

Arctic  Ocean. 

Chamisso  Island,  Kotzebue  Sound . 
Point  Banow 

Honolulu 

71  18  .  \fA  40 

Honolulu..  - 

ASIA  (East  Coast). 

SIBERIA. 

Bering  Sco— Continued. 
St.  Lawrence  Bay 

65  38 
64  22 
64  48 

Ea 

189  00 
186  38 
178  !2D 

Batavia 

Local  time. 
+  7  86  1  -t-  4  RFi 

Plover  Bay '. 

Batavia 

+  6  67 
+  7  31 
+10  19 
+  820 

+  7  61 
+  7  16 

-11  59 

+  4  00 
+  4  31 
+10  17 

Anadir  Bav 

Batavia 

Cape  Oliutbrgk 

59  56     170  21 

Aden 

Bering  Island,  Komandorski  Ids. . . 

Kamchatka. 

Petropaviovsk,  Avatcha  Bay 

Cape  Lopatka,  Kuril  Strait 

66  14 

68  00 

60  46 

68  01 
62  00 
56  26 
62  66 
64  20 

61  26 
50  60 

166  62 

158  48 
166  50 

158  10 
160  40 
188  80 

141  16 

142  86 

140  52 
142  06 

Aden 

+  8  16    -1-0.4 

Aden 

+  7  49 
+  8  12 

-12  01 

+  0.6 
+  0.2 

+11.4 
+12.6 
+  8.8 
+  0.1 

-  0.1 

-  3.4 

-  4.4 

-  6.6 

-  1.6 

-  6.6 

-  7.3 

-  1.6 

-  1.7 

-  1.0 

+  0.6 

-  0.2 
+  1.6 

-  1.1 

-  6.4 

-  0.6 

-  1.1 

-  8.7 

Aden 

Okhotsk  Sea. 
Tigll  River  Entr.,  Kamchatka 

Aden 

22 

GighfM  River  Entronce. 

Aden 

257     -  7  24     -  7  11 
257     -  7  51  ;  -  6  48 
257     -  8  42  i   -  8  86 
267     -  9  07     -  9  11 

28 

Port  Alan 

Aden . 

24 

Amur  River  ..ntranoe 

Aden 

26     North  Bav.  Sakhalin  Island 

9  30 

Aden 

26 

Russian  Tartary. 
Castries  Bay 

9  23 
928 
9  21 
983 
9  01 
848 

9  47 
946 
948 

928 
941 
9  42 
9  89 

Port  Townsend. . . 
PortTownsend... 
Port  Townsend... 
Aden 

166 
155 

-  6  15 

-  fi  20 

-  5  40 

-  645 

-  640 
+  064 

-  309 

-  1  15 

STMfian, 
E. 

+  704 

-  212 
+  723 

-10  29 
+  880 
+10  84 
+  720 

-  1  07 

27 

Dul  Road,  Sakhalin  Island 

28 

Barracouta  Harbor 

49  02     140  19 
46  29     148  18 
48  42     136  12 
48  07     181  64 

43  62  ;  146  49 
48  88     146  20 
48  27     146  62 

46  81     141  64 
48  88     116  18 
48  20     146  86 
48  02     144  61 

48  00     144  22 

42  20     141  07 
41  48     140  42 

43  12     140  64 

155     -  7  10 
267     -  0  02 
155     -  8  39 

29 

Aniwa  Bay.  Sakhalin  Island 

OlRaBay 

80 

PortTownsend... 
PortTownsend... 

Aden 

31 

32 
38 

1  ^ 

1 
86 
36 
37 
38 

89 

Vladivostok 

JAPAN. 

NortheoMt  Islands. 

Shakotan ' 

Taraku  Slma 

Shuisho  Slma 

155 

257 
169 
267 

257 
257 

-145 

Tlmenu 

+  709 
-  220 

+  728 

-10  25 
4-  8  32 

Yokohama 

Aden 

Yezo  Island.                     j 
SoyaSaki 

Aden 

NotBuke  Harbor 

Aden 

Nemoro 

Galveston 

Aden 

128  '+  3  25 
257     -4-  7  25 

Akkeshi 

Kushlro         ..               

987 

Port  Townsend 

155 
267 
257 
165 

-XS4 

40 

Mororan,  E^dermo  Harbor 

924 
923 
9  24 

Aden 

+  7  81     +  7  27 
+  7  40     +  743 
-  1  09     -  0  42 

41 

Hakodate,  Tsugar  Strait 

Aden 

42 

Otarn,  S«i  of  Japan 

PortTownsend... 

1 

1 

1 
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a 

2: 


Interval. 


Mean. 


HWI.      LWI 


A.m. 

12  00 
050 
806 
2  42 

[6  50] 

[7  10] 
8  07 
7  50 
6  05 
2  05 


6  10 


745 
11  41 


[6  101 
[5  82 
[6  05 
600 
4  00 


880 
855 


880 
0  40 
0  10 
11  45 
11  20 


10  45 
10  40 
950 
800 
0  55 
245 


82 
33 
34 

884 

881 
348 

35 
36 
87 
38 

10  80 
450 
188 

841 

39 
40 
41 
42 

889 
882 
3  40 
860 

Tropic. 


HHWI.       LLWI. 


A.1II. 
550 
7  10 

10  50 
955  r 

[100]^ 

1  45] 

2  80  I 
[l2  00 

[8  25] 


1  10 


150 
588 


i 


12  15 
10  18 


9  45 
10  08 


220 
7  10 
780 
545 
5  08 


4  40 
485 
840 
2  48 
7  10 
900 


9  46 

944 

10  00 


4  18 

1105 

946 

958 

9  51 
945 
10  00 
10  02 


h.  m. 
11  25a 
0065 
1  595 
1  436 

5  506 

6  105 

7  145 
6506 
8806 

11  506 


5296 


784a 
11  20a 


5  176 

4  896 

5  126 
5006 
3086 


2856 
2586 


8  016 

0  13a 

-088a 

10  486 

10  206 


9556 
9466 
8866 
6426 
-023a 
1  13a 


2  166 
509a 
2  826 


9296 
8  436 
0296 
2  186 

1026 
2  186 
2  156 
142a 


Range  of  tide. 


Mean 

(Mn). 


h.m. 

6  156 

7  416 
11  896 
10  896 

2S0a 

8  15a 
4  18a 
4  00a 
680a 

9  106 


1  146 


1  89a 
5  12a 


14  456 
14  106 
14  406 
12  276 
10  256 


9  576 
10  196 


226a 
7  16a 
7  89a 
556a 
5  21a 


5  49a 
4  46a 
8  55a 

8  04a 
726a 

9  19a 


I 


10  026 
9  896 
10  226  I 


4  86a 

11  246 
9  496 
10  006 

9  546 
9  566 
10  116 
10  10a 


feet. 
5.2 
8.8 
1.4 

1.8 
[1.2] 


1.0 


1.8 
0.4 


8.8 
8.4 


18.7 
14.8 
6.2 
8.4 
8.1 


4.7 
8.9 
2.0 
1.9 
1.9 
1.4 


1.9 
1.9 
2.8 


8.7 
2.9 
1.5 
2.2 

1.9 
2.6 
2.2 
0.4 


Spring 

(SfiT). 


Neap 
(Np). 


feet. 
6.7 
4.9 
1.8 
2.3  I 
[1.0] 


1.1 


2.0 
0.6 


feet. 
8.4 
2.5 
0.9 
1.2 
[1.1] 

1.2] 
"0. 9 

ro.8' 

0.9 
0.8 


4.5 
4.7 


5.1 
4.6 


18.5 
20.0 
8.4 
4.6 
4.2 


6.8 
5.2 
2.7 
2.6 
2.5 
1.9 


2.6 
2.7  . 
8.1 


4.8 


8.7  I 
2.1  ! 
3.0 

2.6 

3.0  ' 
0.6  ! 


Great 
tropic 
(Gc). 


Tropic  diurnal 
inequality. 


HWQ. 


feeL 

5.8  I 
2.4 
3.1 
4.8 

5.0 
4.6 
4.1 
4.3 
2.1 


0.9,        1.5 


0.6 
0.2 


1.8 
1.9 


2.1 
1.9 


7.5 
8.1 
8.4 
1.9 
1.7 


2.6 
2.2 
1.1 
1.1 
1.1 
0.8 


1.0 
0.9 
1.4 


2.4 
1.8 
0.5  , 
1.4 

I 

1.1 
1.5 
1.2 
0.8 


1.8 
0.7 


4.2 
4.4 
10.5 
4.8 
5.0 


5.4 
4.9 


16.7 
18.0 
8.2 
4.9 
4.5 


6.3 
5.5 
8.2 
3.0 
8.0 
2.4 


3.0 
8.2 
4.0 


5.8 
4.> 
2.6- 
8.6 

8.3 
4.1 
8.6 
0.8 


feeL 
2,3 
2.0 
1.2 
1.3 


0.8 


0.7 
0.4 


0.7 
0.7 


0.7 
0.7 


1.4 
1.4 
0.9 
0.7 
0.6 


0.8 
0.7 
0.5 
0.5 
0.5 
0.4 


0.5 
0.8 
0.9 


1.1 
1.0 
0.8 
0.4 

0.8 
0.5 
0.4 
0.1 


LWQ. 


feet. 

•  8.1 
2.7 
1.6 
1.8 


0.8 


0.2 
0.1 


2.8 
2.9 


3.0 
2.8 


5.7 
5.9 
8.8 
2.8 
2.7 


3.3 
3.0 
2.2 
2.1 
2.1 
1.8 


2.1 
2.4 
2.7 


8.4 
8.0 
2.5 
2.6 

2.7 
2.9 
2.7 
0.7 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


A.  m. 


18  37 


Tropic 
range. 


13  46 


12  40 


feet. 
3.9 
3.8 
2.0 
2.3 
4.6 

4.8 
4.8 
1.4 
4.2 

1.8 


0.8 


0.7 
0.4 


10  40 
922 

11  18 


9  47 
10  14 


958 
10  20 


4.0 
4.2 
10.3 
2.9 
8.0 


3.1 
2.9 


5.9 
6.1 
4.0 
2.9 
2.8 


8.5 
8.1 
2.2 
2.2 
2.2 
1.9 


2.2 
2.4 
2.9 


8.7 
8.2 
2.5 
2.7 

2.7 
8.0 
2.7 
0.7 


Predic- 
tions. 


feet. 
3.3 
2.5 
0.8 
1.2 
1.4 

1.5 
1.8 
1.3 
1.3 
1.0 


0.9 


Tropic 
LLW. 


feet, 
3.8 
3.0 
1.3 
1.6 
2.1 

2.2 
2.0 
1.8 
1.9 
1.1 


0.9 


1.8  0.8 

0.5  I        0.8 


1.8 
1.3 
3.3 
2.6 

2.8 


2.9 
2.7 


8.8 
9.4 
4.4 
2.6  , 
2.5 


8.5  , 

8.0  ' 

1.8 

1.7 

1.7 

1.3 

i 


1.7 
1.8 
2.1 


8.0 
2.5 
1.6 
2,0 

1.9 
2.3 
2.0 
0.4 


Varia- 
tion of 
the  com- 
pass. 


1.9 
2.0  ' 
5.0 
2.7 
2.9 


8.1  ■ 
2.9  , 


9.2 
9.9 
4.7 
2.9  ' 
2.7 


8.6 
8.2 
2.0 
1.9 
1.9 
1.6 


1.8 
1.9 
2.4 


8,8 
2.7 
1.6 
2.2 

2.1 
2.5 
2.2 
0.5 


E(Ut, 

c 
19.5 
19.5 
20.0 
21.0 
21.5 

21.5 
22.5 
22.5 
22.5 
21.5 


21.0 


24.0 
84.0 


18.5 
16.5 
12.5 
7.0 
3.5 


West. 

1.5 
1.5 


1.5 
l.OE 
9.0  W 
8.0  W 
7.5  W 


Wett. 

7.5 
7.0 
7.5 
6.0 
6.5 
6.5 


4.5 
4.5 
4.5 


6.0 
5.0 
4.5 
5.0 

5.0 
5.5 
5.5 
6.0 
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TABLE  3.— TIDAL  DIFFERENCES 


40 ; 

42 

48  I 
44 


48 


i  Geographic  position. 


SUtlon. 


tude. 


ASIA  (East  CoA8T)--CoiitInued. 

JAPAN— con  tinued. 

Ntpon  Inland, 


Mount 

Ominato 

Yamada  Harbor 

Tateyama 

Yokohama  (NiBhihatoba) . 


North. 
o     / 

40  57 

41  15 
I  39  27 

84  59 
!  35  26 


Longitude. 


Arc. 


Time. 


Standard  port  for 
reference. 


Name. 


EaaL. 


140  52 

141  09 
141  59 
139  51 
189  39 


Yenoura — 
Shimidzu... 
Sakughima . 
YolLkaichi.. 
Toba 


Matoya 

Hamashima 

Osaka  Roads,  Inland  Sea.. 

Shlmotsul,  Inland  Sea 

Tomo,  Inland  Sea 


Onomichi,  Inland  Sea. 

Simonoeeki 

Setozaki.  Sea  of  Japan . 


Hagi.  Sea  of  Japan 
Yesaki,  Sea  of  Japa 


apan  . 


Tonoura,  Sea  of  Japan — 

Sagiura,  Sea  of  Japan 

Yonago,  Sea  of  Japan 

Shlbayama,  Sea  of  Japan . 
Tsulyama,  Sea  of  Japan.. 


Tsuruga  Bay,  Sea  of  Japan. 

Ao,  Sea  of  Japan 

Naoyedzu,  Sea  of  Japan 

Amaze,  Sea  of  Japan 

Funakawa,  Sea  of  Japan  . . . 


Shikoku  Inland. 


Urado 

Susaki,  Nomi  Harbor . 

Uwajlma 

Aoshima,  Inland  Sea . 


Kiuthu  leland. 


Kakaji,  Inland  Sea. 

Tasman  Bay 

Yamagawa 

Kagosnlma 

KabaHblma 


Naoabaki 

Matsashima 

Tawaranoura 

Fukushima,  Korea  Strait. 
Kariya,  Korea  Strait 


35  03  I  138  54 
85  01  I  138  81 
84  44  ,  137  02 
34  57  I  136  88 
84  29  ,  136  50 

34  22     186  52  , 
84  18  I  136  45 
84  89  I  135  27 
84  26     133  48  ' 
84  28  :  133  22 


TiusJuma  Idand. 

Hirugaura,  Korea  Strait 

Riu  Kiu  or  Loo  Choo  Islands. 

Hancock  Bay.  Amaml  On  Sima. 
Nafa  Kiang,  Okinawa  Sima 

Meiaco  Sima  Islands. 

MiyakoSima 

Formosa. 

Kelung  Harbor 

Sauo  Bav 

Takau  Harbor 

Anping 

Tamsui  Harbor 


84  24  ' 
88  59  , 
84  24 
84  25 
84  89 

84  &1 

85  26  I 
85  22 

35  39  I 
85  89  ; 

85  43  I 

36  53  ' 


133  12 

130  53 

131  12 
131  24 

131  39 

132  04 

132  41 

133  18 
184  39 

134  50 

136  00 
136  59 


37  11  ,  188  14 
87  82  138  41 
39  54  139  51 


88  80 
88  23 
83  13 
83  44 


38  40 
81  22 
81  13 
81  85 
32  34 

32  44 

32  56 

33  07 
33  21 
33  28 


34  19 


28  17 
26  12 


24  48 


25  08  ; 

24  46 

22  30 

23  00 

25  10 


188  85 
133  17 
182  83 
132  29 


131  31 
18109 
130  38 
180  84 
129  47  I 

129  51  ' 
129  3(3 
129  40  I 
129  49 
129  50 


A.  m. 
9  28 
925 
9  28 
9  19 
9  19 


Page. 


9  16 

9  14 

908 

907 

9  07 

Nagasaki 173 

Singapore i  193 

Yokohama 169 

Yokohama 169 

Yokohama I  169 

Karachi 253 

Karachi I  258 


Yokohama  . 
Karachi . 
Karachi . 


9  07 
9  07 
9  02 

8  .S5 
8  n3 


Karachi . 
Karachi . 
Kamchi . 
Bombay . 
Bombay . 


8  53  Bombay ... 

8  44  Nagaflaki.. 

8  45  Key  West.. 

8  46  Hongkong. 

8  47  Hongkong. 


8  48     Hongkong 

8  51     Hongkong 

8  53  Port  Townsend... 
8  59  ,  San  Francisco  Ent. 
8  59     Aden 


9  04 
9  08 
9  13 
9  15 
9  19 


854 


Aden . 
Aden . 
Aderf. 
Aden  . 
Aden  . 


Bombay  . . 
8  58  Karachi.. 
8  60  I  Karachi . . 
8  50     Nagasaki . 


8  46 
8  45 
8  43 
8  42 
8  39 


Bombay . . 
Kamchi . . 
Karachi . . 
Karachi . . 
Shanghai. 


129  16 

8  37 

129  10 
127  40 

8  87 
8  31 

126  18 

8  21 

121  46 
121  50 
120  16 

120  09 

121  2.5 

8  07 
8  07 
8  01 
8  01 
806 

8  39  Nagasaki.. 

8  38  Naga!«ki.. 

8  39  Nagamkl.. 

H  39  Nagftjsaki . . 

8  39  Singapore  . 


Singapore  . 
Singapore  . 


Singapore  . 


Sun  Diego . 
.Sin  Diego . 
.Stn  Diego . 
San  Diego . 
Singapore  . 


169 
253 
253 


Tidal  differences. 
Time.  Height. 


HW. 


LW. 


Time  meridian, 

ise^E. 


h.m. 
-602 
+  6  12 
-103 
-020 

000 


h,m. 
-5  01 
+  6  16 
-068 
-0  12 

000 


+  786  +  7  89 

+  7  88  +  7  41 

+  0  52  '  +  1  00 

+  7  59  ,  +  8  01 

+  7  53  I  +  7  66 


258  •  +  7  46  I  +  7  48 
253  j  +  8  17  I  +  8  19 
253+929  +980 
249  I  +12  14  ,  +12  19 
249  \  +12  14  I  +12  20 

249  I  +12  02  I  +12  07 

178  1  +  0  81  I  +  0  84 

119  ,+  2  15  +  2  14 

189  I  +  1  41  +  1  55 

189     +  2  07  +  2  21 


189 
189 
155 
147 

257  I 


+  2  89  I  +  2  58 

+  4  08  I  +  4  18 

-12  01  '  -11  84 

-10  17  I  -  9  53 

-  582  I  -  536 


•257  -  5  85 

257  -  5  28 

257  I  -  5  26 

•257  -  5  41 

•257  -  bU 


249 
•253 
253 
173 


249 
258 

•253 
258 

181 

173 
173 
173 
173 
193 


+  7  21 

+  803 

+  9-28 

+  0  33 


+10  00 
+  8  01 
+  9  38 
+  859 
-0  01 

000 
+  008 
+  0  18 
+  058 

+11  48 


173     +  1  04 


193 
193 


193 


143 
143 
143 
143 
193 


+  9  57 
+  9  08 


-540 

-  6  28 

-  5  81 

-  5  45 

-  5  19 


Ratio 

of 

J  ranges. 


HW.      LW. 


+10  05 
+  804 
+  9  41 
+  934 
-  I  40 

0  00 
+  008 
+  0  18 
+  063 
+11  61 


+  105 


+  968 
+  904 


+10  10     +10  18 
Local  time. 


-12  06 
+  8  30 
-12  08 
-12  08 
+12  05 


-12  06 
+  830 
-12  02 
-12  08 
+12  08 


Jfean  Lower 
Low  Water. 

feeL  feet. 
-6.6  !  -0.8 
-5.2  I  -1.0 
1.1  ;  -0.1 


-0.8 
0.0 

-2.7 
-2.8 
+0.6 
-0.8 
-1.8 


0.0 
0.0 


-0.1 

0.0 

+0.2  I 

+0.2  I 

0.0 


-2.4 

0.0 

-2.2 

0.0 

-2.0 

0.0 

-3.0 

-0.6 

-1.7 

-0.5 

-1.9 
-1.8 
+0.4 
-2.9 

-3.2 ; 

-3.6 
-3.7  , 
-8.7 
-4.2 
-8.4  , 

-8.4  , 

-3.4 

-3.6 

-8.6 

-3.4 


+  7  26  -6.3 

+  8  06  -2.0 

+  9  46  -1.6 

+  0  33  +0.2 


-0.5 
-0.4 
^0.2 
-O.J 
-0.8 

-0.8 
-0.9 
-8.9 
-1.1 
-0.4 

-0.4 
-0.4 
-0.4 
-0.4 
-0.4 


-0.9 
0.0 
0.0 

-0.2 


-2.6  -0.6 
-0.4  +0.2 
+1.8  ;  +0.4 
+2.6  +0.4 
-0.5  I  +0.6 


0.0 
+0.1 
-0.1 
-1.1 
-1.6 


-1.9 


-1.6 
-1.8 


-2.6 


-2.0 
+0.2 
-1.2 
-0.5 
-0.2 


0.0 
+0.1 
+0,1 
-0.1 
-0.6 


-0.6 


-0.6 
-0.6  ' 


-0.4 

-a  2 

-0.4 
-0,8 
-0.4 


0.21 
0.26 
0.71 
0.77 
1.00 

0.54 
0.52 
1.44 
0.85 
0.37 

0.67  I 
0.63  1 
0.63  I 
0.73  I 
0.87  I 

0.86 
0.76 
1.21 
0.38 
0.25 

0.19  I 

0.15 

0.07 

0.13 

0.14 

0.14 
0.14 
0.12 
0.12 
0.14 


0.S9 
0.66 
0.70 
1.06 


0.77 
0.90 
1.26 
1.41 
0.96 

1.0 

1.00; 

0.96. 

O.SS, 

O.B2> 


0.78 


0.82 
0.76 


-0.6  I      0.65 


0,56 
1.18 
0.79 
0.94 
1.06 
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u 

9 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  place  of— 

Varlar 

tion  of 

thecom- 

paae. 

Mean. 

Tropic. 

Mean 

(Mn.) 

X7 

Neap 

(Np.) 

Great 
tropic 
(Gc.) 

HWQ. 

LWQ, 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predlc- 
tionn. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

' 

• 

WeH. 

i 
1 
2 
3 
4 
6 

Km. 
337 
335 
430 
504 
525 

950 
9  48 

10  46 

11  17 
1180 

h.m. 

8  046 
644a 
6  16a 
4  825 

A.  m. 
9606 
9  516 

10  406 

11  126 
11  826 

feet, 
1.8 
1.5 
2.5 
2.7 
8.5 

feet. 
1.8 
2.0 
8.4 
8.7 
4.9 

feet. 
0.6 
0.8 
1.8 
1.4 
1.9 

'1u 

1.7 
8.7 
4.0 
4.9 

feet. 
0.1 
0.1 
0.3 
0.8 
0.4 

feet. 
0.5 
0.7 
2.6 
2.7 
2.9 

A.m. 
946 

10  14 

"io'so' 

11  88 

feet. 
0.5 
0.7 
2.6 
2.7 
2.9 

fcH. 
0.8 
1.0 
2.1 
2.8 
2.7 

feet. 
0.8 
1.0 
2.8 
2.4 
8.0 

o 
5.6 
6.6 
4.6 
4.0 
4.0 

6 
7 
8 
9 
10 

55C2 
5  62 
606 
605 
669 

12  06 
12  04 
12  19 
12  17 
12  12 

6  41a 
644a 

7  07a 
644a 
6  47a 

11  676 
11566 

12  076 
12  136 
12  066 

8.0 
2.9 
8.9 
4.7 
8.7 

4.2 
8.9 
5.4 
6.4 
5.0 

1.5 
1.6 
2.0 
2.6 
2.1 

4.0 
8.9 
6.6 
6.8 
4.9 

0.4 
0.4 
0.8 
0.4 
0.4 

2.1 
2.2 
8.4 
2.7 
2.6 

11  18 
11  18 
11  19 
11  44 
11  82 

2.2 
2.3 
3.6 
2.7 
2.7 

2.2 
2.2 
8.1 
8.3 
2.7 

2.8 
2.8 
8.8 
8.4 
2.9 

4.0 
4.0 
4.5 
4.6 
4.5 

11 
12 
13 
14 
16 

662 
628 
7  SO 
11  U 
11  16 

12  04 

0  10 

1  25 
606 
604 

644a 
7  2<ia 
830a 
11  46a 
11  42a 

12  016 
025a 
140a 
642a 
4  44a 

8.2 
3.6 
3.5 
6.4 
7.6 

4.8 
4.7 
4.7 

8.4 
10.2 

1.7 
2.0 
2.0 
8.9 
4.6 

4.2 
4.7 
4.7 
8.6 
9.7 

0.8 
0.6 
0.6 
2.4 
2.4 

2.4 
2.5 
2,5 
8.0 
8.2 

1142 
1140 

"£4*40* 
14  44 

2.4 
2,5 
2,6 
8,9 
4.0 

2.4 
2.5 
2.6 
4.2 
4.9 

2.6 
2.8 
2.7 
4.4 
5.0 

4.5 
4.6 
4.5 
4.5 
4.5 

16 
17 

:i8 

;19 
20 

11  04 
8  80 

10  66 

11  16 
11  41 

4  61 
2  20 
442 
508 
628 

1181a 
8  506 
10  296 
10  486 
10  576 

485a 
2  18a 

5  40a 
608a 

6  46a 

7.4 
4.7 
1.6 
1.8 
0.8 

9.7 
6.7 
2.0 
1.7 
1.1 

4.7 
2.4 
0.7 
0.6 
0.5 

9.5 
6.0 
2.2 
2.0 
1.6 

2.1 
0.6 
1.2 
1.2 
1.0 

8.8 
1.4 
0.6 
0.7 
0.6 

14  68 

■■2i'i6* 

2120 
21  41 

8.9 
1.5 
1.4 
1.4 
1.2 

4.8 
2.9 
0.9 
0.8 
0.7 

6.0 
2.7 
1.0 
0.9 
0.7 

4.6 
4.6 
4.5 
4.5 
4.5 

;2i 

22 
23 
24 
25 

12  12 

1  06 
4  61 

2  07 
228 

669 

721 

1108 

820 

841 

11  416 
029a 
802a 
042a 
0  61a 

7  21a 

8  21a 
1124a 

8  45<t 
859a 

0.6 
0.5 
0.4 
0.6 
0.5 

0.8 
0.6 
0.4 
0.6 
0.6 

0.4 
0.8 
0.2 
0.4 
0.4 

1.2 
0.9 
0.7 
09 
0.9 

0.8 
0.6 
0.1 
0.2 
0.2 

0.8 
0.8 
0.6 
0.6 
0.7 

22  45 
28  19 
24  15 
21  67 
2153 

0.9 
0.6 
0.6 
0.7 
0.7 

0.5 
0.4 
0.4 
0.6 
0.6 

0.5 
0.4 
0.4 
0.5 
0.5 

4.6 
6.0 
6.0 
6.0 
5.0 

26 
27 
28 
29 
80 

230 
2  46 
248 
286 

[8  07] 

6  24 
556 

7  17 
888 

8  42 
868 
900 
8  49 
[9  19] 

Oil 

12  08 

120 

226 

062a 
Ilia 
1  14a 
1  10a 
0  36a 

869a 
928a 
928a 
9  15a 
9  51a 

0.6 
0.5 
0.4 
0.4 
[0.5] 

8.4 
8.6 
8.9 
6.6 

0.6 
0.6 
0.6 
0.6 

[0.7] 

4.5 
6.0 
6.3 
8.9 

0.4 
0.4 
0.3 
0.3 

[0.4] 

2.1 
2.0 
2.2 
3.8 

0.9 
1.0 
0.8 
0.8 
1.1 

0.2 
0.2 
0.2 
0.2 

0.7 
0.8 
0.6 
0.6 

* "22*28' 
22  88 
22  28 
22  42 

0.7 
0.8 
0,7 
0.6 
1.0 

0.5 
0.5 
0.4 
0.4 
0.5 

0.5 
0.6 
0.5 
0.5 
0.7 

5.0 
6.0 
6.0 
5.0 
6.0 

31 
32 
33 
34 

669a 
642a 
804a 
900a 

-  0  10a 
12  056 

1  17a 

2  16a 

4.7 
4.7 
6.0 
7.6 

1.8 
0.8 
0.8 
1.2 

2.0 
2.5 
2.6 
2.2 

10  14 

11  46 

"12*62' 

2.4 

2.5 

•    2.6 

2.5 

2.4 
2.6 

2.8 
4.0 

2.5 
2.8 
2.9 
4.0 

4.6 
4.6 
4.6 
4.6 

35 
36 
37 
38 
39 

865 
646 
720 
640 
005 

242 
1158 
108 
1  00 
6  17 

924a 
625a 
764a 
7  12a 
0086 

280a 
11  566 
106a 
058a 
546a 

6.7 
5.0 
7.0 
7.8 
6.2 

9.2 
6.8 
9.6 
10.6 
8.4 

3.7 
2.8 
3.9 
4.4 
3.5 

8.2 
6.8 
8.6 
9.4 
7.8 

1.8 
0.4 
0.5 
0.5 
2.9 

8.1 
2.9 
8.4 
8.6 
0.4 

18  22 
'*i2*64" 

8.4 
2.9 
8.4 
86 
8.0 

4.4 
3.5 
4.7 
5.1 
8.2 

4.5 
3.7 
4.9 
5.8 
8.0 

4.6 
4.5 
3.6 
8.5 
4.0 

40 
41 

!42 

764 
766 
807 
8  47 
928 

141 
144 
1  54 
284 
8  10 

828a 
8  27a 
840a 
8  Vb 
8  516 

188a 
1  87o 
148a 
236a 
3  18a 

6.2 
6.2 
6.1 
5.2 
4.6 

8.4 
8,6 
8.6 
7.0 
6.4 

8.6 
3.2 
8.0 
2.8 
2.5 

7.8 
7.2 
7.0 
5.9 
5.4 

0.8 
0.7 
0.6 
0.8 
-    0.6 

2.8 
2.9 
2.9 
2.8 
2.2 

12  52 
18  04 
18  22 
16  09 
16  27 

2.9 
80 
3.0 
28 
2.8 

4.0 
4.1 
4.0 
8.4 
8.0 

4.1 
4.1 
4.0 
8.4 
8.1 

4.0 
4.0 
4.0 
4.0 
4.0 

45 

866 

244 

9  15a 

2  37a 

4.8 

6.7 

2.4 

6.1 

0.6 

1.3 

18  80 

1.4 

2.8 

2.7 

4.5 

46 
47 

780 
680 

116 
0  15 

7006 
6006 

1  29a 
029a 

4.6 
4.8 

6.2 
5.8 

2.6 
2.5 

5.8 
6.4 

1.0 
1.0 

2.2 
2.1 

2.4 
2.3 

3.0 
2.9 

3.1 
3.0 

8.0 
2.0 

48 

727 

114 

6686 

1  30a 

3.6 

4.9 

2.1 

4.7 

0.9 

2.0 

15  17 

2,2 

2.5 

2.6 

2.0 

49 
50 
61 
52 
58 

10  16 
600 
946 
960 

10  00 

408 
12  18 
882 
888 
8  47 

9  816 
626^ 
9  0"6 
9  156 
9386 

4  28a 
12  296 
8  49(' 
8  54a 
3  59a 

2.2 
4.3 
8.0 
8.6 
5.9 

3.0 
5.8 
4.0 
4.9 
8.0 

1.3 
2.5 
1.7 
2.1 
3.4 

3.0 
6.4 
8.9 
4.6 
7.2 

0.7 
1.0 
0.8 
0.9 
1.2 

1.6 
2.1 
1.8 
1.9 
2.5 

1.7 
2.3 
2.0 
2.2 
2.8 

1.7 
2.9 
2.1 
2.5 
3.8 

1.7 
3.0 
2.2 
2.5 
3.9 

1.6 
1.0 
0.6 
0.6 
1.5 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


ASIA  (East  Coast)— Continued. 


Geognphlc  position. 


I 


Lftti- ;_ 

tude.  ' 


Longitude. 


Yung-hlngBay 39  18 

Tsau-liang-hai  or  Chosan >  85  07 

Port  Hamilton 84  01 

Chemulpo  ( Inner  Harbor) 37  29 

Seoul ; 37  80 


CHINA. 


6  I  Port  Arthur 

7  I  Niuchwang  or  Newchwanar 

8  Tientsin  £ntr.  ,  Taku  JAgnt  Ship . . 

9  I  Tientsin 

10     Hoangho  or  Yellow  River  Entr 


11  I  Chlfu 

12  Wel-hai-Wel 

18    Shuntung  Promontory . 

14  Sang-kauBay 

15  Kyau-cbau  Harbor 


88  50 
40  85 

88  55 

89  09 
87  54 

87  84 
87  29 
87  24 
87  08 
86  00 


Shanghai,  Wusung  Bar 31  21 

Nanking,  Yangtze  River 82  10 

Hang  Chu  Bay 80  14 

Ning-Po,  Yung  River 29  57 

Taicnow  Islands 28  24 


Namquam  or  Nam  Kwan  Harbor . 

Min  River  Entrance 

Fuchau  or  Foo-chow,  Mln  River . . 

Hunff  wha  Sound 

Meicnen  Sound 


Hui-i-tau  Bay 

Amoy,  inner  harbor . 
Tongsang  Harbor  . . . 

Swatow 

Honghai  Bay 


27  12 
26  02 
26  08 
25  24 
25  08 

24  86 
24  23 

28  54 
23  20 

22  50 


HONOKONO 22  17 

Whampoa 23  05 

Canton "  23  08 

Macao i  22  14 

Hui-ilng-aan  Harbor I  21  40 


Tien  pak  Harbor i  21  28 

Naucnau  Passage i  21  00 

~  •  "       ~  •        -  •      •  20  04 

18  15 
21  27 


Hoi  Hau,  Hainan  Island  . 
Yulinkan  Bay,  Hainan  Island  . 
Pakhol 


COCHIN  CHINA. 

KuaKam I  20  45 

Hue  River  Entrance I  16  35 

Hon  Kobe  Bay 12  40 

Saigon I  10  50 


Chentabun  River  Entrance 12  28 

Paknam,  Menam  River I  13  80 

Bangkok,  Menam  River 13  40 

MALAY  PENINSULA.  j 

I 

JCast  coatt.  ' 

Lakon  Roads '  8  83 

Singora 7  13 

Tringano  River 5  25 

Singapore l  20 


We9t  coaa. 


Malakka  Road 

One  Fathom  Bank 

Perak  River  Entrance 

Georgetown,  Penang  Island. . 
Salang  or  Junkseylon  Island . 


2  12 
2  52 
405 
5  24 
800 


North. 


Arc.     Time. 


East. 


127  18 
129  08 
127  17 

126  86 

127  OO 


12116 
122  00 
117  50 

117  11 

118  84 

121  31 

122  18 
122  42 
122  27 

120  20 

121  30 

118  55 

120  14 
12147 

121  52 

120  23 

119  40 
119  24 
119  14 
119  00 

118  26 
118  10 
117  81 
116  40 
115  11 


114  10 
113  26 
113  16 
113  34 
111  46 

111  13 
110  88 
110  05 
109  33 
109  02 


106  47 

107  40 
109  11 
106  42 


102  07 
100  38 
100  32 


100  05 
100  40 
103  06 
108  51 


102  12 
100  59 
100  44 
100*20 
98  21 


Standard  port  for 
reference. 


Name. 


h.vi. 
8  29 
8  36 
8  29 
826 
828 


806 
806 
7  51 

7  49 
754 

806 

809 

8  11 
8  10 
8  01 


8  06    Slianghai . 

7  56    Shanghai. 

8  01  :  Shanghai . 
Shanghai . 
Amoy 


San  Diego 
San  Diego 
Calcutta . . 
Calcutta . . 
Calcutta.. 


Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 

Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 

Shanghai 

Shanghai 


Page, 


8  07 
8  07 

802 
7  69 
758 
7  57 
756 

7  54 
753 
750 
7  47 
7  41 

7  37 
734 
783 
734 
727 

725 
723 
720 
7  18 
7  16 

707 
7  11 
7  17 
7  07 

Amoy  . 
Amoy  . 
Amoy  . 
Amoy  . 
Amoy  . 


Amoy 

Amoy 

Amoy 

Hongkong. 
Hongkong. 


Hongkong. 
Hongkong. 
Hongkong. 
Hongkong. 
Hongkong. 

Hongkong. 
Hongkong. 
Hongkong. 
Hongkong. 
Hongkong. 


Hongkong. 
Hongkong. 
Singapore  . 
Singapore  . 


143 
143 
237 
237 
287 


177 
177 
177 
177 
177 

177 
177 
177 
181 
181 

181 
181 
181 
181 
185 

185 
185 
185 
185 
185 

185 
185 
185 
189 
189 


189 
189 
189 
189 

189 
189 
189 
189 
189 


189 
193 
193 


6  48  I  Singapore 

6  43    Singapore , 

6  42  I  Singapore 193 


6  40     Singapore 198 

6  43     Singapore 193 

6  52  :  Singapore >  193 

6  55  •  Singapore 193 


Tidal  differences. 


Time. 


6  49 
644 
6  43 
6  41 
6  33 


Singapore 193     -2  58 

Singapore 198     —  4  28 

Singapore 193     -7  13 

Singapore 198  !  -10  53 

Singapore 193  '  - 12  08 


HW. 


LW. 


Local  Utne. 


A.m. 
-  4  46 
+10  05 
-4  16 
+  828 
-4  01 


-  6  16 
+  1  84 

000  ' 
+  354 

+  1  04  ; 

-^   456  ! 
-602 

+ 1  03 ; 

+  029 
+  483  I 

000 

-  1  87 

-  0  57  . 
+  0  47 

-  840  I 

-240 

-  2  45 
+  025 

-  1  15 
+  0  15 

000 
000 

-  1  10 

-  7  80 
+  027 


000 
+  850 
+  5  02 
+  027 
-  1  08  . 
»  I 

+  227 
+  0  47 
-222 
-0  27 
+  803 


-022 
+  008 
-11  24 
-  5  18 


0  18 
508 
2  18 


0  13 

1  58 

2  18 
000 


h.m. 
-4  47 
+  10  06 
-545 
+  1  54 
-407 


-654 
+  108 
000 
+  888 
+  026 


-  5  84  1-  0.2 

-  6  40  1+  0.6 
+  0  24    -  1.6 

-  1  18  !-  1.6 
+  2  62  ,+  1.7 


Height 


Ratio 

of     , 
ranges. 


HW. 


LW. 


Mean  Lower 
Low  Water. 


feet. 

-  2.6 
+  1.2 
-1.7 
+11.9 

-  4.7 


-  0.8 
+  3.2 

0.0 

-  3.8 
+  2.0 


000 

-  8  18 
-288 

-  0  55 

-  8  36 

-  2  35 

-  2  40 
+  0  47 

-  I  11 
+  0  19 

+  004 
000 

-  1  05 
+  348 
+  0  41 


000 
+  488 
+  504 
+  042 
-  0  49 

+  2  41 
+  1  01 
-2  07 
-0  12 

+  8  17 


-0  07 
+  020 
-11  20 
-507 


-  0  12 
-502 
-202 


-009 

-  1  64 

-  2  14 
000 


-254 
-4  27 
-  7  10 
-10  47 
-12  24 


0.0 

-  4.0 
+  4.2 

-  0.2 

-  1.2 

+  1.4 
+  2.9 
+  8.2 
+  6.4 
+  1.1 

+  0.5 
0.0 

-  8.1 
0.0 

+  1.7 


0. 
+  1.2 

-  0.8 
+  1.6 
+  2.6 

+  8.2 
+  6.4 

+  8.1 

-  1.8 
+  7.8 


-  0.1 

-  1.8 

-  2.2 
+  1.8 


-  2.5 
+  0.6 

-  0.2 


-  2.6 

-  4.0 

-  1.4 
0.0 


+  2.4 
+  6.6 
+  0.9 
+  1.0 

+  1.1 


feet 
-0.6 
-0.2 
-1.8 
-1.1 
-1.8 


0.0 
+0.4 

0.0 
-0.4 
+0.2 

0.0 
+0.2 
-0.1 

0.0 
-0.1 

0.0 
0.0 
+0.6 
0.0 
0.0 

+0.2 
+0.1 
+0.2 
+0.2 
+0.1 

+0.1 
0.0 
-0.1 
+0.2 
+0.1 


0.0 
-0.4 
-0.9 
+0.2 
+0.2 

+0.2 
+0.6 
+0.8 
-0.4 
+0.6 


-0.1 
-0.4 
-0.2 
+0.2 


-0.8 
0.0 
0.0 


-0.2 

-0.6 

-0.2 

0.0 


+0.2 
+0.4 
+0.1 
+0.2 
+0.1 
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Interval. 


Range  of  tide. 


Mean. 

B ; 

3  .  HWI.      LWI. 


6 

7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 

24 


26 

;27 
28 
29 

i  30 


31 
32 
33 
34 
35 


37 


h.m. 
5  10 
785 
905 
4  19 
920 


10  06 
480 
266 
650 
400 

10  25 
920 
400 
045 
450 

0  12 

10  60 
U85 

100 
860 

960 
945 
080 

11  15 


!26  I      020 


006 
005 
11  20 
158 
960 


928 
048 
200 
950 
820 

11  50 

10  10 

700 

855 

500 


900 
980 
11  20 
500 


10  00 
5  10 
800 


h,tn. 

11  22 
1  28 
252 

10  81 
880 


858 
10  50 
9  47 
100 
10  18 

4  18 
806 

10  12 

6  57 

11  06 

806 
488 
528 

7  12 
287 

888 
838 
7  00 
502 
632 

6  17 
6  13 
506 
639 
3  87 


266 
784 
800 
838 
207 

537 
8  57 
048 
243 
11  12 


248 
8  15 
508 
11  20 


8  50 
11  25 
2  00 


10  05  8  58 

820  i  2  06 

8  00  I  1  48 

10  18  i  4  02 


1  08 
12  00 
9  17 
540 
4  00 


62 

720 

53  ■ 

550 

54  j 

805 

55 

1150 

56  , 

i 

10  00 

Tropic. 


HHWI.       LLWI, 


h.m. 
428a 
7  076 
9  125 
4285 
928a 


926a 

8  596 
2206 
6006 
3285 

9  47a 
845a 
820a 
0886 
4456 

0066 

10  41a 

11  80a 
0  546 
905a 

10  04a 
958a 
0436 

11  27a 
0  846 

0  196 
0  196 
11  37a 
2596 
9  136 


8  816 

0  17a 

1  19a 

9  136 
7  456 

11  176 
9426 
6  276 
7536 
484a 


8  146 

8  316 

10  276 

428a 


9  06a 
4  29a 

7  17a 


9  10a 
7  10a 
7  12a 
936a 


6  44a 
5  19a 
226a 
11  116 
9226 


A.  m. 

11446 
1  86a 
240n 

10  246 
8  156 


8556 

10  526 

9  496 

101a 

10  156 

4  156 
8  106 

10  14a 

7  216 

11  216 

8  276 

5  106 
5406 
7386 
285a 

8  86a 
8  31a 
658a 

5  01a 

6  SOa 

.  6  15a 
6  11a 
606a 
6  86a 
428a 


8  51a 
8  07a 
850a 
4 '24a 
250a 
I 
6  17a 
4  31a. 
1  29a. 
3  50a 
11  43a 


3  44a 

4  27a 

5  22a 
11  80a 


4  046 
11  36a 
2  116 


4  086 

2266 
2  016 
4  136 


1  176 
12  08a 
9  27a 
5  50a 
4  10a 


Mean 

(Mn). 


feet, 
1.8 
5.2 
7.7 
21.1 
4.7 


6.5 
10.2 
7.8 
8.9 
9.1 

7.0 
7.8 
5.9 
5.4 
8.9 

7.1 
8.1 

10.7 
6.9 

11.6 

14.1 
15.6 
15.8 
18.9 
13.8 

13.2 
12.8 
9.8 
8.0 
4.9 


8.8 

4.8 
8.9 
4.8 
5.6 

6.2 
9.1 
6.1 
1.8 
10.6 


3.3 
1.9 
8.7 
7.3 


3.4 
6.1 
5.4 


8.3 
2.1 
4.3 
5.6 


7.8 
10.7 
6.4 
6.5 
6.6 


Spring 
(Sfir). 


feet. 
2.5 
7.0 
10.5 
28.8 
6.5 


7.5 

11.7 
8.4 
4.5 

10.5 

8.1 
9.0 
6.8 
6.9 
11.4 

9.1 
4.0 

18.7 
8.8 

14.1 

17.2 
19.0 
19.3  , 

28.0  I 
16.9 

16.1  I 
15.5 
12.0 

8.5  I 
6,4  ! 


Neap 

(Np). 


4.4 
6.0 
5.1 
6.8 
7.4 

8.2 
12.0 
8.0 
2.3 
14.0 


4.3 
2.5 
5.0 


4.5 
8.2 
7.8 


4.5 

2.8 
5.8 
7.6 


10.5 
14.4 
8.6 
8.8 
8.9 


1.0 
8.0 
4.2 
11.6 
2.6 


5.5 
8.7 
6.2 
8.8 
7.7 

6.0 
6.6 
5.0 
8.6 
6.0 

4.8 
2.1 
■  7.2 
4.6 
8.9 

10.9 
12.0 
12.2 
14.6 
10.6 

10.2 
9.9 
7.6 
2.5 
8.0 


I 


2.1 
8.8 
2.4 
8.0 
8.5 

8.8 
5.6 
3.8 
1.1 
6.6 


2.1 
1.2 
2.2 
4.2 


2.1 
8.6 
8.1 


1.9 
1.2 
2.5 
8.2 


4.5 
6.2 
8.7 

8.8 

8.8 


Tropic  diuraal 
inequality. 


I 

Great 

tropic    HWQ. 

(Gc). 


feet. 
2.6 
6.4 
7.2 
20.8 
4.8 


8.8 

18.1 
9.8 
5.7 

11.8 

9.4 
10.4 
8.1 
5.8 
9.4 

7.6 
3.4 

11.2 
7.8 

12.9  , 

15.5 
17.0 
17.8  . 
20.5 
15.1 

14.5 

14.2 

10.9 

5.8 

8.2 


6.2 
7.1 
6.8 
8.2  , 
9.2 

9.9  ! 

13.6  I 
9.8 
8.8  ! 

16.4 


6.0 
8.9 
5.2 
9.4 


4.8 
8.1 
7.2 


4.7 
3.8 
6.0 
7.5 


10.0 
18.3 
8.4 
8.6 
8.6 


feet. 
0.7 
1.1 
1.4 
2.8 
1.1 


0.2 
0.8 
0.2 
0.2 
0.3 

0.2 
0.3 
0.2 
1.9 
2.4 

2.2 
1.4 
2.6 
2.1 
0.4 

0.4 
0.5 
0.5 
0.5 
0.4 

0.4 
0.4 
0.4 
1.4 
8.7 


8.0 
8.0 
8.8 
8.7 
4.0 

4.2 
5.1 
4.2 
2.3 
5.6 


8.1 
2.3 
0.9 
1.2 


0.8 
1.1 
1.1 


0.8 
0.7 
1.0 
1.1 


1.3 
1.5 
1.2 
1.2 
1.2 


LWQ. 


feet, 
1.4 
2.8 
0.7 
1.2 
0.6 


4.4 

5.5 
4.6 
8.4 
5.2 

4.5 
4.8 
4.2 
0.6 
0.7 

0.7 
0.4 
0.8 
0.7 
8.0 

8.8 
8.4 
8.5 
3.8 
8.2 

8.2 
8.1 
2.7 
8.5 
8.1 


2.8 
2.9 
2.8 
8.1 
8.4 

8.5 
4.3 
8.5 
1.9 
4.6 


2.6 
1.9 
3.0 
4.2 


2.9 
8.9 
3.6 


2.9 
2.3 
8.3 
3.7 


4.4 
6.1 
4.0 
4.0 
4.0 


Diurnal  wave. 


Tropic 
HW 
inter- 
Tal. 


18  80 


9  41 


Tropic 
range. 


12  11 


17  59 


18  40 


18  82 
22  42 


5  14 


Mean  sea  level 
above  planeof- 


Predlo- 
tions. 


Tropic 
LLW. 


feet. 
1.5 
2.6 
1.6 
2.6 
1.2 


4.4 
5.5 
4.7 
8.4 
5.2 

4.6 
4.8 
4.2 
2,0 
2.5 

2.8 
1.5  1 
2.8 
2.2 
2.9 

8.2  I 
8.4  I 
8.4 
8.7 
8.2 

8.1  ' 

8.1 

2.7 

8.5 

5.1 


4.8 
8.8 
4.4 
5.0 
5.5 

5.7 
7.0 
5.7  I 
8.1  I 
7.5  I 
I 


4.2 
8.1 
8.2 
4.4 


3.0 
4.1 
8.8 


3.0 
2.4 
3.4 
8.9 


4.6 
5.4 
4.1 
4.2 
4.2 


feet.    I 
1.4  ' 
8.4  I 
4.1 
11.0 
2.6 


4.8 
7.0 
5.2 
8.1 
6.8 

5.1 
5.6 
4.4 
2.4 
4.0 

8.2 
1.2 
5.6 
8.1 
6.8 

8.2 
8.9 
9.1 
10.7 
8.0 

7.7 
7.4 
5.8 
2.8 
8.6 


2.7 
8.1 
2.1 
3.6 
4.1 

4.8 
6.2 
4.4 
1.6 
6.9 


2.6 
1.6 
2.9 
5.1 


2.7 
4.4 
4.0 


2.7 
1.8 
8.3 
4.1 


5.4 
7.1 
4.6 
4.7 
4.7 


feet. 
1.4 
8.5 
8.5 
9.9 
2.0 


5.4 
7.7 
5.9 
8.6 
7.0 

5.7 
6.2 
5.0 
2.6 
4.3 

8.4 
1.5 
5.2 
8.3 
7.1 

8.4 
9.2 
9.4 
11.0 
8.2 

7.9 
7.7 
6.0 
8.1 
4.0 


8.1 
85 
8.8 
8.9 
4.5 

4.8 
6.6 
4.8 
1.8 
7.6 


2.9 
1.8 
8.1 
5.4 


3.9 
4.6 
4.1 


2.7 
1.9 
8.5 
4.8 


5,7 
7.4 
4.8 
4.9 
4.9 


Varia- 
tion of 
the  com* 


Wett. 
o 

5.0 
4.5 
4.5 
5.0 
5.0 


4.0 
4.5 
3.5 
8.5 
.   8.0 

4.0 
4.0 
4.0 
4.0 
8.5 

2.5 
2,0 
2.0 
2.5 
2.0 

1.5 
1.0 
1.0 
1.0 
1.0 

0.5 
0.5 
0.5 
0.5 
0.5 

East 

0.5 
0.5 
0.5 
0.5 
1.0 

1.0 
1.5 
1.5 
2.0 
1.5 


2.0 
2.5 
2.5 
2.5 


3.0 
8.0 
8.0 


3.0 
2.5 
2.6 
2.0 


2.0 
2.0 
2.0 
2.6 
2.5 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


Qeograpbic  position. 


Lati- 
tude. 


MALAY  OR  EASTERN  ARCHI- 
PELAGO. 


KA8T  INDIES. 


Malakka  Strait,  Sumatra. 


Longitude. 


Time. 


Acheh  Head 

Diamond  Point 

Deli  River  Entrance 

Slak  River  Entrance 

Garras  Light,  Rhio  Strait. 


Sumatra,  eatt  coast,  etc. 


Linga,  Llnga  Island 

Tanjong  Kalean,  Banka  Strait . 
Nangka  Island,  Banka  Strait. . . 

Banka  Point,  Banka  Strait 

Tobo  All  Bay,  Banka  Strait . . .. 
CUfton  Shoal 


Sunda  StraU. 


Java  Fourth  Point 

Krakatoa  Island 

Kalang  Bavang  Harbor,  Sumatra  . 
Java  First  Point 


Sumatra,  Bouthtcesl  coatL 


Flat  Cape.. 
Benkulen  . 
Padang 


Ayer  BansieR. . 
Tapanuli  Bay  . 


Java,  ett. 


Batavia  

Samarang 

Panka  Point 

Arisbaya,  Surabaya  Strait 

Sembilangan,  Surabaya  Strait . 
Surabaya,  Surabaya  Strait 


Oading,  Madura  Strait 

Karang  Kleta,  Madura  Strait .. 

Pasuruan,  Madura  Strait 

Sapoedie  Island,  Madura  Strait. 
Meinderts  Reef,  Madura  Strait. 


Banjoewangi,  Baly  Strait 

Pangul,  Java,  south  coast 

Tvlatiap,  Java,  south  coast 

Wynkoops  Bay,  Java,  south  coast. 


Baly. 

86  I  TebunkusRoad 

37  I  BadongBay 


Lombok. 
88  .  AmpenamBay 


89     Plju  Bay. 


Sumbauxi. 


40  Bima  Bay  . 

41  ~     ■    ~ 


SapieBay 

SuTnba  or  Sandalwood  Island. 


PalmedoRoad 

Nangamessie  Harbor. 


Floret  or  Mangarei  Island. 


Alligator  Bay 

Adenara,  Adenara  Island . 

Timor. 


Koepang , 

Dllhi 

Cyrus  Harbor,  Rotti  Island. 


[Xorth. 

0  f 

588 
5  16 
346 

1  20 
0  46 

South. 

0  14 

1  58 

2  24 
2  63 
800 
4  54 


6  04 
609 
544 
6  44 


5  56 
3  41 
056 

North, 

0  12 

1  35 

South. 

606 

6  67 
666 
666 

7  04 
7  12 

7  11 
7  20 

7  88 
706 
740 

8  18  : 
8  16 
7  46 
6  55  { 


8  11 

8  42  I 


8  86 
8  49  , 


8  26 
8  30 


9  22 
9  84 


846 
8  14 


10  10 
834 
10  51 


Eati. 


95  18 
97  30 

96  48 
1Q2  14 
104  21 


104  34 
106  07 

105  47 

106  08 
106  27 
106  03 


105  63 
105  25 
105  02 
105  11 


104  83 
102  18 
100  23 


99  23 
98  60 


106  50 

110  25 
112  34 
112  50 
112  40 
112  44 

112  64 
112  48 
112  56 
114  16 
114  26 

114  28 

111  26 
109  04 
106  80 


115  00 
115  07 


116  04 
116  81 


118  42 

119  01 


119  46 

120  16 


119  50 
128  07 


123  36 
125  48 
123  06 


A.m. 
621 
630 
635 
6  49 
6  57 


668 
700 
703 
706 
706 
704 


704 
7  02 
700 
7  01 


658 
6  49 
6  42 


638 
686 


707 
722 
7  30 
7  81 
7  81 
7  81 

7  82 
7  81 
7  82 
787 
788 

7  88 
7  26 
7  16 
7  06 


740 
740 


744 
746 


766 
7  56 


7  69 

8  01 


7  50 

8  12 


8  14 
828 
8  12 


Standard  port  for 
reference. 


Name. 


Singapore 
Singapore 
Singapore 
Singapore 
Singapore 

Singapore 
Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Sitka 

Sitka 

Sitka 

Sitka 

Key  West. 
Key  West. 

Key  West. 

Key  West. 
Key  West. 

Batayla... 
Batavia... 
Batavia... 
Batavia... 
Batavia... 
Hongkong 

Aden , 

Aden 

Aden , 

Batavia... 
Batavia... 

Sydney..., 
Sydney..., 
Sydney . . . , 
Sydney . . . , 

Sydney... 
Sydney..., 

Sydney..., 
Sydney . . . , 

Sydney..., 
Sydney..., 

Sydney . . . , 
Sydney.... 

Sydney.... 
Sydney..., 

Sydney.... 
Sydney.... 
Sydney.... 


Page. 


198 
198 
198 
198 
198 


198 
128 
123 
123 
123 
123 


169 
169 
159 
159 


119 
119 
119 


119 
119 


197 
197 
197 
197 
197 
189 

257 
257 
257 
197 
197 

221 
221 
221 
221 


221 
221 


221 
221 


221 
221 


221 
221 


221 
221 


221 
221 
221 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  time. 

h.m. 
+12  08 
-10  62 
-729 

-  1  28 

-  0  88 


-  4  18 
+12  26 
+13  03 
+12  01 
-936 

-  8  06 


+  630 
+  609 
+  5  29 
+  4  49 


-  3  12 

-  3  02 

-  3  16 


8  22 
8  01 


000 
-028 
+10  26 
+  956 
+12  89 
+  2  44 

-831 
-8  37 
-  8  39 
+12  34 
+12  21 

-1106 
-11  51 

+12  17 
+  835 


+  839 
-10  16 


+11  34 
-  9  87 


-8  42 
-7  62 


907 
9  47 


-8  47 
-10  07 


-10  17 

-  7  58 

-  9  17 


h.m. 
+12  08 
-10  62 

-  7  29 

-  1  38 
-0  48 


-  4  14 
+10  56 
+13  11 
+11  57 

-  9  22 
-9  17 


+  6  30 
+  609 
+  6  32 
+  4  49 


3  13 
3  02 
8  16 


-822 
-802 


000 
-002 
+10  57 
+10  16 
+  7  25 
+  258 

-836 
-  8  42 
-844 
+  8  46 
+  820 


-1108 
-11  50 

+12  18     -0.2 
+  8  a^ ;  +0. 1 


Ratio. 
Height.      I      of 
Piiiges. 


HW.      LW. 


feet. 
-2.0 
+0.9 
+0.9 
+8.1 
-0.4 


+8.2 
+7.6 
+6.7 
+6.0 

+7.6 
+2.4 


-9.1 
-8.2 
-9.4 
-9.1 


+0.7 
+1.7 
+2.7 


+0.8 

+2.8 


0.0 
+1.2 
+2.2 
+2.2 
+2,2 
+0.6 

+L8 
+1.8 
+1.6 
+2.6 
+2.0 


+1.8 
+0.4 


I 


+  889 
-10  15 


+11  34 
-936 


-  8  42 
-7  51 


906 

9  47 


-846 
-10  06 


-10  17 
-7  67 
-9  17 


+0.6 
+2.4 


+0.4 
+4.0 


+0.3 
+8.0 


+6.2 
+8.0 


+0.4 
+1.7 


+2.2 
+0.4 
+0.2 


feet. 
-0.2 
+0.1 

0.0 
+a3 

0.0 


+0.2 
-1.3 
-1.1 
-1.0 
-1.1 
-0.6 


-3.1 
-8.0 
-3.0 
-3.1 


+0.1 
+0.1 
+0.1 


0.0 
+0.2 


0.0 
-0.2 
-0.4 
-0.4 
-0.4 
+0.4 

+0.8 
+0.8 
+0.8 
+0.2 
+0.2 

-0.4 
-0.4 
-0.4 
-0:3 


-0.4 
-0.4 


-0.4 
-0.4 


-0.4 
-0.4 


-0.4 
-0.4 


-0.4 
-0.8 


-0.4 
-0.4 
-0.4 


Mean  Lower 
Low  Water. 
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Interval. 


ill 

3  I  HWI. 


Mean. 


LWI. 


12 
13 

I  14 


38 


h.  m. 

10  00 

11  50 
248 
850 
940 


600 
[6  25, 
6  50' 
6  42' 
9  06 
9  50 


7  11 
650 
6  10 
530 


540 
550 
585 


529 
550 


[11  58] 
[6  00 
4  85 
3  85 
2  09 
12  07 


Tropic. 


HHWI. 


ft.  m. 
8  44 
534 
8  57 

2  24 

3  14 


12  13 

0  12 

0  88' 

[h54' 

[2  52' 
8  37 


058  I 
0  37  I 
000  I 
11  42  I 


11  52  I 

12  03 
11  48 


1142 
12  02  I 


15  46] 

[12  13' 

tl0  48' 

[9  48* 

[5  56 

554 


11  52 
1146 
11  44 

[11  38] 
[11  17] 

540 
533 
5  81 

[5  25] 
:5  04J 

10  00 
9  15 
8  33 
450 

8  45 
303 
2  21 
1102 

455 
10  50 

11  07 
488 

750 
11  SO 

1  87 
5  18 

000 
050 

6  12 
708 

12  00 
11  20 

548 
507 

12  20 
11  00 

608 
448 

10  60 
045 

11  50 

487 
6  58 
537 

h.  m. 
9  lOb 
11  115 
208a 
8  16a 
854a 


526a 

7  46a 

8  22a 
720a 

10  84a 
12  03a 


6465 
6255 

5  426 

6  075 


5  385 
5485 
5  345 


5  276 
5  496 


956a 
9  23a 
7  586 

7  286 
10  816 
10  546 

10  506 
10  496 
10  466 
10  066 
9536 

9456 
8596 

8  166 
4  386 


4896 
10  366 


7  836 
11  186 


■  0  17a 
0  37a 


11  496 
11  106 


12  086 
10  466 


10  366 
028a 

11  386 


LLWI. 


h,  m. 
3  57a 
545a 
9  07a 
2836 
3266 


12  22a 

-  3  01a 

-  0  46a 
10  256 

1  81a 
1  36a 


1  09a 

048a 

0  12a 

11  526 


12  416 
12  426 
12  206 


12  286 
12  &56 


9586 
9566 
8  81a 
750a 

4  59a 
6  42a 

6  07a 
602a 
6  02a 
6  19a 

5  54a 

4  13a 

3  34a 

2  54a 

11  346 


11  386 
5  04a 


209a 
5  41a 


6  44a 

7  27a 


6  08a 
526a 


6  40a 
5  15a 


5  02a 
7  80a 

6  09a 


Range  of  tide. 


I  Tropic  diurnal 
I     inequality. 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Mean 

(Mn). 


feet 
3.9 
6.4 
6.8 
8.4 
5.3 


8.5 


4.0j 

[1.8] 


1.7 
2.6 
1.4 
1.7 


1.8 
2.8 
8.8 


1.9 
3.9 


[0.5] 
0.8^ 
l.tf 
1.0' 
1.0' 
'3.6 

4.5 
4.5 
4.6 

5.5 
4.2 
3.7 
3.8 


4.3 
6.2 


4.1 

7.7 


4.1 
6.8 


10.0 
11.7 


4.1 
5.4 


6.0 
4.1 
8.9 


Spring 


feet, 
5.2 
8.7 
8.5 
11.8 
7.1 


11.5 


2.4 

8.8 
2.0 
2.5 


2.6 
4.0 
5.5 


2.8  ; 
5.7 


Neap 

(Np). 


feet. 
2.8 
8.7 
8.7 
4.9 
8.1 


4.9 


6.2 
6.2 
6.2 


7.8 

5.9 ; 

5.2 

5.3  I 


6.0 
8.7 


5.8 
10.9 


6.7 
9.6 


14.2 
16.5 


5.7 
7.6 


8.5 
5.7 
5.5 


0.7 
1.1 
0.6 
0.7 


0.7 
1.1 

1.4 


0.7 
1.5 


[0.7]      [0.1] 


4.9        1.7 


n  [^ 


2.8 
2.4 
2.3 

1.61 
1.5] 

2.6 
2.0 
1.8 
1.8 


2.1 
8.0 


2.0 
8.7 


2.0 
8.8 


4.8 
5.6 


2.0 
2.6 


2.9 
2.0 
1.9 


Great 
tropic 
(Gc). 


HWQ.  !  LWQ, 


feet. 
5.6 
8.4 
8.3 
10.7 
7.1 


1.8 
2.7  ' 
1.5 
1.8 


2.5 

3.7  I 

4.8  ' 


2.6 
4.9 


2.5 
4.0 
5.0 
5.1 
5.0 
6.5 

7.2 
7.5 
7.2 
5.0 
4.4 


6.6 
5.1 
4.5 
4.7 


5.2 
7.3 


5.0 
8.9 


5.0 
8.0 


11.4 
18.2 


5.0 
6.6 


7.1 
5.0 
4.8 


feet. 
0.9 
1.2 
1.2 
1.3 
1.1 


10.8 
10.3  |. 

9.3  . 

8.4  . 
10.1    . 

4.5  . 


1.3 


0.8 
0.8 
0.3 
0.8 


1.8 
1.6 

1.8 


1.8 
1.9 


2.6 

2.1 
2.3  I 
2.3 


feet. 
3.1 
4.0 
3.9 
4.6 
3.6 


4.6 


2.2 
1.9 

1.8 
1.8 


1.9 
2.8 


1.9 
2.6 


1.9 
2.5 


3.0 
3.2 


1.9 
2.2 


2.3 

1.9  I 

1.9   ! 


Tropic 
HW 

inter- 
val. 


h.  m. 


0.6 
0.7 
0.5 
0.6 


0.2 
0.3 
0.3 


0.2 
0.8 


3.8 

4.8 
4.2  , 
4.0 


8  87 
*8"64' 


15  01 


17  88 


904 
985 
20  42 
20  07 
20  18 
20  35 

19  44 
19  48 
19  50 
19  58 
19  38 


1.8 
1.1 
1.0 
1.1 

1.1 
1.3 

1.1 
1.5 

1.1 
1.4 

1.7 
1.9 

1.1 
1.3 

1.3 
1.1 
1.1 

19  15 
*  18*44' 

Tropic 
range. 


feet. 
8.2 
4.2 
4.1 
4.8 
8.8 


4.8 
9.9 
8.2 
7.8 
8.6 
5.7 


Predic- 
tions. 


0.6  t 

0.8  I 
0.6 
0.6  I 


1.8 
1.6 

1.8 


1.8 
1.9 


2.6 
3.8 
6.0 
5.1 
4.7 
5.C 


feet. 
8.0 
4.6 
4.5 
5.8 
3.9 


5.8 
3.7 
8.4 
3.1 

3.8 
1.5 


1.0 
1.5 
0.9 
1.0 


1.0 
1.5 
2.0 


1.0 
2.1 


0.8 
1.3 
1.7 
1.7 
1.7 
S.2 


4.8 

8.7 

4.8 

3.7 

4.7 

3.6 

4.2 

2.2 

3.9 

1.9 

2.6 

2.8 

2.2 

2.1 

2.1 

1.8 

2.1 

2.0 

2.3 
2.7 


2.2 
3.0 


2.2 
2.8 


3.4 
8.7 


2.2 
2.5 


2.7  I 
2.2  ' 
2.1 


2.2 
3.1 


2.1 
3.9 


2.1 
8.4 


5.0 
5.9 


2.1 

2.8 


3.0 
2.1 
2.0 


Tropic 
LLW. 


Varia- 
tianof 
the  com- 
pass. 


feet. 

0 

8.2 

2.0 

4.8 

2.0 

4.7 

2.0 

6.1 

2.0 

4.1 

2.0 

6.1 
5.1 
4.6 
4.2 
5.2 
2.2 


1.0 
1.5 
0.8 
1.0 


0.9 
1.4 
1.9 


1.0 
2.0 


1.2 
2.0 
2.5 
2.5 
2.5 
8.4 

4.0 
4.1 
4.0 
2.7 
2.4 

3.1 
2.4 
2.1 
2.2 


2.4 
3.4 


2.3 
4.2 


2.3 
8.7 


5.4 
6.8 


2.8 
8.0 


8.3 
2.3 
2.2 


East. 


2.0 
2.0 
2.0 
2.0 
2.0 
1.6 


1.5 
1.0 
1.5 
1.0 


1.0 
1.5 
1.5 


1.5 
2.0 


1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.6 
1.5 
1.5 
1.0 


1.5 
1.5 


1.5 
1.5 


1.5 
1.5 


1.5 
2.0 


1.5 
2.0 


2.0 
2.0 
2.0 


4U4 


TABLE  3.— TIDAL  DIFFERENCES 


station. 


Geog»phlcportUon.         ^"^^^f^LS^."" 


LftU- 
tude. 


Longitude. 


Arc.    '  Time. 


Name. 


mge. 


Tidal  differences. 


Time. 


Height. 


HW.         LW.       HW.     LW 


I 

Ratio 

of     I 
ranges. 


MALAY  OR  EASTERN  ARCHI- 
PELAOO— Continued. 

EAST  IKDIBS— continued. 

0a9per  Strait. 

Langwait  Island,  BlUiton  Island  ... 
Shoalwater  Island 


Carimata  Strait. 


Montaran  Islands . 
Kumpul  Island 


Borneo. 

Bajor,  Koetel  River  Entrance. 

Kotta  Baroe  Reef 

Jelal  River  Entrance 

Padang  Tlkar  River 


Burong  Islands 

Po  Point,  Sarawak  River  Entrance. 

Sarawak,  Sarawak  River 

Victoria  Harbor,  Labuan  Island  . . . 

Kudat  Harbor 

Sandakan  Harbor 


Orlebes. 


ManadoBay , 

Llkupang  River.  Banka  Strait. , 


Makassar 

Brill  or  Spectacle  Reef  . 


Molucca  Islands. 


South. 


2  32 
8  19 


2  85 
2  43 


043 
8  12 
253 
088 

North. ' 

0  47 

1  43  I 
182 
520 
6  53 
560 


1  80 

1  41 

Sauth.\ 

509  I 
6  a*) 


Cajeli  Bay.  Bouro  Island 8  19 

Ambolna  Bay,  Ambolna  Island 8  41 

Wahai  Bay.  Ceram  Island 2  46 

Banda  Harbor,  Banda  Islands ,  4  83 

Dobbo  Harbor,  Arm  Islands 5  45 

Sannana  Bay,  Xulla  Besi  Island ...  *  2  03 

Gebl,  Fow  Island ,  0  05 

\  North. 

Temate '  0  50 

Manganitu  Bay,  Sangir  Island '  8  30 


PHILIPPINE  ISLANDS. 


Sulu  Islands. 


Tataan  Harbor,  Tawi-tawl  Island..  5  13 

Port  SiBJwl,  Siassi  Island i  5  82 

Jolo,  Jolo  Island |  6  04 

Mindanao  Island.  I 


Davao  or  Veigara,  Gulf  of  Davao. . 

Zamboanga,  Basilon  Strait 

PortDapitan 

Surigao 

Port  Cacub,  Siargao  Island 

Paragua  Island. 

Secam  Island,  Balabac  Strait 

Ulugan  Bay  ...j 

Caveni  Island 

Paly  or  Barren  Island 

Puerto  Prlncesa 

Ihilo  Strait. 

Point  Bondulan,  Quimaras  Island. 

Iloilo.  Panay  Island 

Point  Cabugao,  Guimaras  Island. . 


Eatt. 


702 
6  54 

8  38 

9  48 
950 

8  11 

10  06 

11  13 
10  42 

9  44 

10  38 
10  42 
10  45 

1 

107  87 
107  18 


106  44 
110  04 


117  88 
116  40 
110  45 
109  15 


108  42 
110  81 
110  85 

115  12 

116  51 
118  07 


124  46 

125  02 


119  22 

118  54 


127  04 

128  07 

129  31 
129  58 

184  16 
125  57 
129  80 


127  20 
125  28 


119  66 

120  51 
120  59 


125  85 
122  08 
128  24 

125  29 

126  03 


116  58 

118  47 

119  16 
119  42  I 
118  42 


122  83 
122  34 
122  89  , 


h.  m. 
7  10 
7  09 


7  15 
720 


7  50 
7  47 
728 
7  17 


7  15 
7  22 
7  22 
7  41 
7  47 
7  52 


8  19 
8  20 


Batavia. . . 
Batavia... 

Batavia... 
Bata\ia... 

Galveston 
Galveston 
Singapore 
Singapore 

Singapore 
Singapore 
Singapore 
Singapore 
Singapore 
Singapore 


Port  Townsend. 
Port  Townsend. 


7  57     Port  Townsend. 
7  56  j  Port  Townsend. 


8  28  ,  Port  Townsend. 
8  32  I  Port  Townsend. 
8  88  !  Port  Townsend. 
8  40     Port  Townsend. 

8  57  Port  Townsend . 
8  24  I  Port  Townsend. 
8  88  '  Port  Townsend. 


829 
8  22 


8  00 
8  03 
8  04 


822 
808 
8  14 
822 
8  24 


748 
7  55 
7  57 
7  59 
7  55 


Port  Townsend. 
Port  Townsend. 


Manila  . 
Sydney . 
Manila . 


Sydney . 
Sydney . 
Manila . 
Manila . 
Sydney . 


Manila . 
Manila . 
Manila . 
Manila . 
Manila . 


8  10  I  Hongkong., 
8  10  Hongkong., 
8  11     Hongkong. 


197 
197 


197 
197 


128 
128 
193 
198 


198 
193 
193 
198 
198 
198 


155 
165 


155 
165 


155 
165 
166 
165 

155 
155 
155 


155 
165 


201 
221 
201 


221 
221 
201 
201 
221 


201 
201 
201 
201 
201 


Local  time. 


h.  m. 
-2  11 
-146 


+  686 
+  626 


+  069 

-  1  15 
+  1  11 

-  8  19 


-  6  44 

-  6  19 

-  4  69 
-046 
-030 
+  1  40 


+  127 
+  202 


+  008 
-859 


-8  18 
-2  18 
+  1  16 
-  2  49 


A.  m. 
-209 
-  1  48 


+  586 
+  6  24 


+  2  18 
-0  01 
+  1  16 
-8  16 


-6  41 

-  6  16 
-458 

-  0  41 

-  0  26 
+  1  46 


+  1  57 
+  2  80 


+  088 
-3  81 


-  2  46 

-  1  46 
+  1  15 
-2  22 


-  2  14     -  1  47 

-  2  88  I  -  208 
+  0  26     +  0  58 


+  0  27 
+  0  17 


+  052 
+  0  42 


Time  meridian, 
HOP  Ea^. 


-283 
+  9  89 
-  2  12 


+  925 
+10  80 
-  1  12 
-086 
+  943 


+  1  20 

-  0  08 
-0  10 

-  0  12 
+  1  12 


+  1  29 
+  1  82 
+  1  45 


-8  01 
+  9  40 
-  2  50 


+  9  25 
+10  35 
-  1  15 
-039 
+  946 


+  1  02 

-  0  26 

-  0  28 

-  1  00 

-  1  16 


Mean  Lower 
Low  Water. 


feet. 
+8.4 
+2.6 


+2.0 
+4.2 


+4.8 
+4.0 
-0.8 
-0.4 


-0,7 
+1.2 
+5.2 
-1.6 
-0.8 
-2.1 


-4.0 
-L8 


-4.4 

-6.7 


-4.0 
-0.8 
-5.0 
+0.7 

-«.5 
+0.6 
-3.6 


-4.4 
-2.4 


+1.4 
+4.2 
+0.2 


+2.7 
0.0 
+0.8 
+1.8 
+3.2 


+0.1 
+0.6 
+0.4 
+0.8 
+1.8 


feet. 
-0.6 
-0.4 


-0.4 
-0.8 


-0.8  I 

+1.0 

-0.1 

0.0 


-0.1 
0.0 

+0.4 

-0.2 
0.0 

-0.8 


-2.6 
-2.2 


-2.6 
-8.1 


-2.6 
-2.0 
-2.8 
-1.9 

-2.8 
-1.8 
-2.4 


-2.6 
-2.2 


-0.4 

+0.2 

0.0 


+0.1 
0.0 
-0.1 
-0.6 
+0.2 


-0.1 
-0.2 
0.0 
-0.2 
-0.6 


+ 

1  35 

-a  9 

-0.8 

a82 

+ 

2  15 

-0.2 

0.0 

0.97 

+ 

2  31 

+1.0 

+0.2 

1.24 

1 
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r 

I 

Range  of  tide. 

Tropic  diurnal 
Inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
thecom- 
paas. 

1 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

W 

Neap 
(NpJ. 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predlc- 
tion& 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

East. 

1 

h.m. 
[3  171 

A.  TO. 

[9  29] 
8  21* 

h.   m. 

7  46a 

8  10a 

h.  m. 

7  496 

8  106 

feet. 

feet. 

feet. 

feet. 
6.6 
5.6 

feet. 

Art.r 

h.  TO. 

760 
8  12 

feet 
6.6 
5.6 

feet. 
2.2 
1.9 

feet, 
8.3 
2.8 

o 

2.0 
2.0 

2;     [2  08] 

1 

3  [9  80] 

4  [to  20 

[8  18] 
'4  07 

15  82a 

16  22a 

d08a 
8  57a 

Rl] 

4.9 
7.5 

4.9 
7.6 

1.6 
2.6 

2.4 
8.8 

2.0 
2.0 

1 

5  '     [7  46] 

6  6  8l1 

;  7    iiao 

1   8        700 

[188] 

[h44J 

5  18 

0,47 

9  245 

7  106 

10  476 

6  176 

0586 
11  09a 
5296 
0  596 

[2.8] 
5.8 

7.0 
4.6 
6.9 
7.1 

6.0 
3.7 
8.8 
8.8 

2.6 
8.1 
8.9 
8.9 

8.5 
2.6 
4.1 
4.1 

2.0 
2.0 
2.0 
2,0 

1.3 
1.1 
1.0 

3.8 
3.6 
8.6 

22  18 

7.8 
7.2 

3.1 
8.1 

,    9 
10 
11 
12 
18 
14 

485 
400 
520 
985 
950 
12  00 

10  47 
10  12 
1135 
828 
888 
560 

8  516 
3-226 
4  496 
8  476 
9056 
11  096 

10  59a 
10  22a 
1148a 
886a 
350a 
608a 

5.0 
6.7 
10.4 
4.1 
4.9 
3,8 

6.7 
9.0 
14.1 
5.5 
6.6 
5.2 

2.9 
3.9 
6.1 
2.4 
2.8 
2,2 

6.8 
8.7 
12.9 
5.7 
6.7 
5.8 

1.0 
1.2 
1.5 
0.9 
1.0 
0.9 

3.5 
4.0 
5.0 
3.2 
8.5 
3.0 

8.6 
4.2 
5.8 
8.3 
3.6 
3.2 

8.7 
4.7 
6.9 
3.2 
3.7 
2.9 

3.9 
5.0 
7.2 
8.3 
8.8 
3.1 

2.6 
2.6 
2.5 
2.0 
2.0 
2.0 

15 
16 

600 
635 

12  16 
028 

4896 
5296 

12  24a 
p806 

8.7 
5.6 

4.8 
6.4 

8.1 

4.7 

6.6 
9.0 

0.8 
0.9 

4.4 
5.5 

4.5 
5.6 

8.4 
4.7 

3.9 
6.8 

1.5 
1.5 

17 

18 

440 
088 

10  55 
6  46 

3  166 
-  1  296 

1104a 
659a 

8.4 
1.6 

8.9 
1.9 

2.9 
1.4 

6.2 
3.6 

0.7 
0.5 

4.3 
2.9 

"io'ss* 

4.3 
8.0 

3.2 
1.8 

3.8 
2.2 

2.0 
2.0 

19 
20 
21 
22 

120 
220 
560 
1  45 

7  82 
882 
12  00 
7  57 

-  0  016 
1  196 
4  186 
0486 

7  41o 
888a 
12  08a 
806a 

8.7 
6.5 
2.9 
7.8 

4.2 

7.5 
8.3 
9.0 

8.1 
5.5 
2.4 
6.6 

6.6 
10.2 

5.4 
11.9 

0.8 
1.0 
0.7 
1.1 

4.4 
5.9 
8.9 
6.4 

4.5 
6.0 
4.0 
6.6 

8.4 
5.3 
2.8 
6.1 

8.8 
6.0 
8.2 
6.8 

2.0 
2.0 
2.0 
2.5 

23 
24 
25 

220 
200 
500 

882 
8  10 
11  12 

1166 
1  026 
8  476 

889a 
8  16a 
11  19a 

5.0 
7.7 
4.1 

5.7 
8.8 
4.7 

4.2 
6.5 
8.4 

8.4 

11.8 

7.1 

0.9 
1.1 
0.8 

5.2 
6.4 
4.7 

6.3 
6.6 
4.7 

4.8 
6.1 
3.7 

4.9 
6.8 
4.2 

3.0 
2.0 
2.0 

26 
•27 

500 
450 

11  10 
11  00 

3366 
3  416 

11  18a 
11  07a 

8.4 
5.1 

3.9 
5.8 

2.9 
4.3 

6.2 
8.5 

0.7 
0.9 

4.8 
5.2 

4.3 
5.3 

3.2 
4.4 

3.7 
4.9 

2.0 
1.5 

28 

'29 

80 

[9  88] 

[8  10] 

7  106 
5  576 
7356 

8  00a 
0  18a 
3  15a 

[1.5] 

[2.0] 

[1.0] 

6.6 
9.6 
5.0 

4.7 
8.4 
4.0 

2.1 
4.3 
1.7 

8.0 
6.3 
2.2 

2.0 
2.0 
1.6 

3.4 

0.5 

1 
:31 

\n 

34 
■85 

1 

600 
650 
[10  48] 
1140 
620 

-0  13 
042 

[4  50] 
[6  15] 
0  10 

6066 
6586 
8  466 
9306 
6  256 

0  49a 
206a 
500a 
5  45a 

1  10a 

6.0 
8.8 

[1.5] 

6.8 

6.9 
3.8 
[2.0] 
[2.5 
7.2 

6.1 
2.8 

5.4 

8.8 
5.4 
5.1 
6.5 
9.2 

4.7 
3.5 

0.4 
0.8 

4.7 
3.6 
4.0 
4.6 

4.8 

3.5 
2.1 
1.7 
2.0 
3.8 

4.2 
2.4 
2.3 
2.9 
5.2 

1.0 
1.5 
1.6 
1.0 
1.0 

i 

4.8 

0.5 

i 

36 

38 

1  39 

40 

41 
42 
48 

[1168] 

10  ao 
10  ao 

10  20 

[11  3o: 

11  08 
1106 
1120 

[5  44] 
4  28; 
4  28' 

4  20 

5  20 

10  506 
9806 
9  806 
9806 

10  M& 

10  206 
10  276 
10  456 

650a 
580a 
530a 
500a 
440a 

552a 
6  26a 
6  36rt 

ri.5i 

ri.91 

ri-01 

4.9 
6.5 
5.2 

5.8 
6.5 

6.5 
6.2 
7.5 

4.0 
4.2 
4.2 
4.8 
4.6 

4.0 
4.4 
6.0 

1.6 
1.8 
1.8 
1.9 
2.0 

2.1 
2.6 
3.8 

2.2 
2.4 
2.3 
2.6 
3.1 

2.6 
2.9 
3.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.0 
1.0 
1.0 

2.1 
2,0 
2.8 
?  5 

1.1 

1.0 
1.2 
1  8 

4  42 

5  22 
5  89 

2.7 
3.2 
4.1 

3.5 
4.2 
5.4 

1.7 
1.9 
2.4 

3.4 
3.7 
4.2 

2.4 
2.6 
2.9 

'*2i'ii" 
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TABLE  3.— TIDAL  DIFFERENCES 


Geogrraphic  pofiition. 


StAndard  port  for 
reference. 


Station. 


Lati- 
tude. 


10 


MALAY  OR  EASTERN  ARCHI- 
PELAGO—Connnued. 

PHILIPPINE  ISLANDS— continued. 

C^m,  Leyte,  and  Samar  Islands. 

Cebu,  Gebu  Island 

Onnoc,  Leyte  Island 

Maasin,  Leyte  Island 

Tacloban,  Leyte  Island 

Santa  Elena,  San  Juanlco  Strait... 

Santa  Rita,  San  Juanico  Strait 

Gatbalogan,  Samar  Island 

Calbayog,  Samar  Island 

Palapag,  Samar  Island 

Guinan,  Samar  Island 


Lesser  Islands. 


Busainga,  Burias  Island 

Romblon.  Romblon  Island 

Halsey  Harbor,  Culion  Island. 

Ltizon  Island. 


Balayan,  Balayan  Bay 

Mariveies,  Entrance  to  Manila  Bay 
Corregidor  I.,  Ent.  to  Manila  Bay. . 

Manila.  Pasig  River  Entrance 

Olongapo,  Subig  Bay 


Subig,  SubIg  Bay 

PortSilanguin 

Santa  Cruz 

Bolinao.  Gulf  of  Lingayen  .. 
Port  Sual,  Gulf  of  Lingayen. 


Santo  Tomas,  Gulf  of  Lingayen  . . 
San  Fernando,  Gulf  of  Lingayen. 

Aparri,  Cagayan  River 

Camalaningan,  Cagayan  River... 


Port  San  Pio  V,  Camiguin  Island  . 

Ala  bat  Island,  Lamon  Bay 

Tabaco,  Tabaco  Bay 

Legaspi,  Gulf  of  Al bay 


j  POLYNESIA. 

j  NORTH  PACIFIC  GROUPS. 

Bonin  or  ArzobisjM  Islands. 

32  '  Newport,  Hllteboro  Island 

33  I  Port  Lloyd,  Peel  Island 

Ladrane  or  Mariana  Islands, 

34  Guam  or  Gnajan  Island 

35  I  Saipan  Island 

I  Caroline  Islands. 

36  i  Tomil  Bay,  Yap  or  Uap  Island 

37  I  Kiti  Harbor,  Ponapi  Island  . . . 

38  Kusaie  or  Ualan  Island 

Marshall  Islands. 

39  I  Kivajalein  Island 

40  ,  Ebon  Atoll,  or  Boston  Island.. 

41  Ailuk  Island 

42  I  Port  Rhin,  Mulgrave  Islands. . 

I  Gilbert  Islands. 

43  Apamama  or  Hopper  Island . . . 

44  I  Apaiang  or  Cbarlott«  Island  . . 

Detached  islands. 

46     Midway  Islands 

46  I  Howland  Island 

47  1  Palmyra  Island 

48  Fanning  Island 

49  I  Christmas  Island 


North. 

O        ' 

10  18 

11  00 

10  08 

11  15 
11  21 

10  26 

11  46 

12  07 
12  38 
11  01 


13  02 
12  35 

11  48 


13  56 

14  26 
14  24 
14  36 
14  50 

14  54 

14  48 

15  46 

16  24 
16  04 

16  16 
16  37 
18  22 
18  17 

18  50 
14  08 
13  22 
13  09 


26  36 

27  05 


13  26 
15  19 


9  30 
6  47 
5  20 


8  40 
4  35 
10  25 
6  14 


0  30 

1  50 


28  15 
053 
5  60 
3  50 
1  55 


i- 


Longitude. 
Arc.    ;  Time. 


123  53 

124  36 

124  50 

125  00 
124  59 

124  57 
124  58 

124  38 

125  00 
125  43 


123  14 
122  15 
119  58 


120  44 
120  29 
120  34 
120  57 
120  16 

120  13 
120  07 
119  53 

119  56 

120  06 

120  24 

120  18 

121  37 
121  88 

121  50 
121  52 
123  44 
123  45 


142  09 
142  12 


144  39 

145  44 


East. 

h.  m. 
8  16 


167  45 

168  40 

170  00 

171  46 


173  55 
172  50 


8  18 
8  19 
8  20 
8  20 

820 
8  20 
8  19 
8  20 
8  23 


8  13 
809 
8  00 


8  03 
8  02 
8  02 
8  04 
8  01 

8  01 
8  00 
8  00 
8  00 
8  00 

802 
8  01 
806 
8  07 

8  07 
807 
8  15 
8  15 


929 
929 


9  89 
9  43 


138  05  9  12 
158  08  10  33 
163  05  :  10  62 


11  11 
11  15 
11  20 
11  27 


11  36 
11  31 


West. 
177  21  I  11  49 


176  36 
162  10 
159  20 
157  20 


11  46 
10  49 
10  37 
10  29 


Name. 


Sydney . 
Sydney . 
Sydney . 
Sydney . 
Sydney . 

Sydney . 
Sydney . 
Sydney . 
Sydney . 
Sydney . 


Manila  . 
Manila . 
Manila . 


221 
221 
221 
221 
221 

221 

221 
221 
221 
221 


201 
201 
201 


201 
201 
201 
201 
201 


Manila 201 

Manila 201 

Manila I  201 

Manila i  201 

Manila 201 

I  I 

Manila I  201 

Manila 201  i 

Apia 209  I 

Apia 209 


Manila . 
Manila . 
Manila . 
Manila . 
Manila . 


Page 


Tidal  differences. 
Time. 


Nagasaki . 
Nagasaki. 
Nagasaki . 
Nagasaki . 


Honolulu, 
Honolulu, 

Honolulu. 
Honolulu, 

Honolulu, 
Honolulu. 
Honolulu, 

Honolulu. 
Honolulu. 
Honolulu. 
Honolulu. 

Honolulu. 
Honolulu. 

Honolulu. 
Honolulu. 
Honolulu. 
Honolulu. 
Honolulu, 


173 
173 
173 
173 


205 
206 


205 
205 


205 
205 
205 


205 
205 
205 
205 


206 
206 


205 
206 
205 
205 

205 


HW. 


LW. 


Height. 


HW.  I  LW. 


Ratio 

of 
ranges. 


Time  meridian 
lf(P  East. 


Mean  Lovier 
Lme  Wakr. 


h.  m. 
-943 

-  9  40 
-934 
+10  21 
-10  81 

-9  22 

-  9  32 
-986 
-HO  28 
-J-10  18 


+  2  69 
+  0  16 
+  005 


h.  m.  I 
-9  47 

-  950  I 
-10  18  I 
+11  06  I 
-10  54 

-988 

-  9  42  I 

-  9  42  I 

+10  81  I 
+10  25  ! 


+  006 
+  005 
+  0  33 


2  42     -  2  08 
0  35     -  0  13 


0  81 
000 
0  38 

0  16 
0  66  , 

0  41  I 

1  OS  ' 

xc, 

1  30 
1  32 
1  02  I 
0  46 


-0  08 
0  00 

-  0  10 

+  0  18 
-0-28 
-059 

-  0  32 

+  0  17 

+  1  42 

+  038 

-  0  .W 

-  0  50 


2  21  I 
1   .m  I 


2  20 
+  1  29  I  +  1  30 
2  21      -  2  16 


+  9  89 


+  7  01 
+  141 


+  2  51 
+  2  31 


+  2  47 
-0  31 
+  1  28 


-  0  32 
+  0  12 

+  0  17 
+  027 


-003 
+  0  12 


-  0  14 
+  826 
+  1  41 
+  2  13 

+  0  38 


feet. 
+0.2 
+1.2 
-1.1 
-2.2 
-L2 

-0.4 
+0.4 
-0.6 
+0.9 
-2.4 


+0.6 
+0.5 
-0.8 


0.0 
-0.3 
-0.2 

0.0 
-0.fi 

-0.8  I 
-2.1  . 
-2.2  I 
-1.4 
-1.4 


feet. 
+0.2  I 
+L0  1 
-0.1  ' 
-0.2  I 
+0.6  I 

+0.2 
+0.2  I 

0.0 
+0.1  , 
-0.2  I 


-0.2 
+0.7  I 
+0.4  I 


-0.2 

+0.1 

+0.2 

0.0 

0.0 

0.0 
+0.3 
+0.4 
+0.2 

0.0 


-1.2 


+  9  80     -2. 2 


+  658  i 
+  1  43  ' 


+  808 
+  2  83 


+  2  44  , 
-029 
+  1  30 


-080 
+  0  14 
+  0  14 
+  029 


-  0  01 
+  0  14 


-  0  12 
+  825 
+  1  43 
+  2  15 
+  038 


+1.1 
+0.9 


+0.9 
+0.5 


+1.6 
+2.4 
+1.7 


+2.7 
+8.1 


+8.8 


+8.1 
+3.1 


-0.2 
+4-3 
+0  2 

+L0 
+1.0 


+0.4 

-1.6  +0.4 

-0.1  -0.1  , 

+0.1  -0.1 

-2.6  '  -0.2  I 

+0.2  +0.2 

■2.4  ,  -0.2 


-0.6 


+0.1 
+0.1 


+0.1 
+0.1 


0.0 
+0.2 
+0.1 


+0.4 
-M).5 
+0.5 
+0.5 


+0.6 
+0.6 


+0.1 
+0  5 
+0.2 
+0.3 
+0,8 


0.97 
1.06 
0.71 
0.38  1 

a44; 

0.85 

1.06 
0.79 
1.24 
0.47 


1.17 
0.96 


l.(M 
0.91 
0.94 
LOO 
0.8.5 

0.85 
0.49 
0.47 
0.68 

0.70 

O.W 
0.55 
l.(X) 
l.Oh 

0.61 
LOO 
0.65 
0.74 


1.87 
1.61 


1.70 
1.36 


2,29 
2,8S 
2.37 


2.97 
3.22 
4.24 
3.39 


8.22 
3.22 


0.76 
4.24 
L02 
L61 
1.61 
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1 
s 

s 

Interval. 

Range  of  tide. 

Tropic  diumal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof- 

Varia- 
tlon  of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean. 

(Mn). 

'C 

Neap 

(Np). 

Great 
tropic 
(GO. 

HWQ. 

LWQ. 

Tropic 
HW. 
inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

Eatt. 

1 

2 
8 
4 
5 

h.  m. 
11  85 
1140 
1147 
658 
10  61 

h.  m. 
5  18 
5  17 
460 
125 
4  15 

A.  m. 
10  645 
11006 
U666 
7056 
10  085 

h.  m. 
6  18a 
6  18a 
629a 
3  39a 
6  12a 

feet. 
3.8 
8.6 
2.4 
1.8 
1.5 

5.0 
2.8 
1.6 
2.1 

feet. 
1.6 
1.8 
2.0 

feet. 
5.7 
6.8 
4.2 
2.6 
8.4 

feet. 
3.1 
8.0 
8.0 
2.2 
1.0 

feet, 
2.2 
2.0 
0.8 
0.2 
0.4 

A.  fli. 
21  19 

■*i9*44' 

feeL 
8.9 
4.0 
8.0 
2.2 
1.1 

feet. 
2.8 
8.2 
1.5 
0.9 
1.8 

feet. 
2.7 
8.6 
1.9 
0.9 
1.0 

0 

1.0 
1.0 
1.0 
1.0 
1.0 

6 
7 
8 
9 
10 

12  00 
11  80 
1146 
700 
653 

5  31 
627 
626 
060 
0  47 

11  175 

11125 

11105 

7075 

7065 

6  28a 
620a 
680a 
205a 
8  01a 

2.9 
8.6 
2.7 
4.2 
1.6 

4.0 
.       4.8 
8.9 
4.8 
2.8 

1.2 
1.9 
1.1 
8.6 
1.8 

4.8 
5.7 
4.5 
6.6 
2.6 

2.4 
2.9 
2.6 
4.0 
1.5 

1.9 
2.1 
1.5 
0.4 
0.2 

2128 
2126 
2160 

8.2 
8.7 
8.1 
4.0 
2.0 

2.0 
2.4 
1.8 
2.6 
0.6 

2.8 
2.7 
2.0 
8.1 
0.6 

1.0 
1.0 
1.0 
1.0 
1.0 

'11 
12 
13 

U 
15 
16 
•17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 

[4  80] 
[11  12 
[10  28; 

[11  07] 
10  19 
10  22 
10  61 
[10  03 

[10  251 
[9  43 
9  49 

[10  21 
10  20 

[10  20] 
'[4  89 
[4  12; 

U  501 

0  30a 
10  085 
9485 

7045 
9  105 
9  145 
9  475 
9065 

9285 
8  475 
9025 
8855 
8  415 

8  155 
8  125 
6265 
6455 

620a 
6  15a 
634a 

856a 
650a 
656a 
605a 
6  62a 

6  20a 

[1.6] 
2.7 
[2.0; 

ri.5i 

[2.6; 

fl.91 

[1.1] 
1.6 
[1.0 

ri.01 

6.6 
4.6 
8.6 

4.9 
4.8 
4.4 
4.7 
4.0 

4.0 
2.3 
2.2 
8.2 
8.3 

8.0 
2.6 
2.7 
2.9 

4.2 
8.9 
8.4 

4.0 
8.8 
8.9 
8.9 
8.5 

8.5 
1.8 
1.9 
8.1 
8.8 

8.1 
2.9 
0.8 
0.9 

1.8 
2.2 
1.4 

1.5 
1.5 
1.6 
1.6 
1.3 

1.2 
0.7 
0.7 
1.0 
0.9 

1.2 
1.0 
1.6 
1.6 

2.4 
2.7 
1.8 

2.2 
1.9 
2.0 
2.2 
1.8 

1.4 
1.0 
0.9 
1.1 
1.1 

1.8 
1.2 
1.8 
1.4 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
0.5 
0.5 
0.6 

0.5 
0.5 
0.6 
0.5 

3  53 

3  56 

4  29 
8  52 

[4  20] 
3  33 
3  06 
3  44 
3  83 

1.3 
1.2 
1.6 
1.2] 

[1.2] 
0.8 
0.8 
0.7; 

ro  6 

1.7 

>•«; 

2.1 
L6 

[1.6] 
0.9 
0.9 
0.9 
0  8 

0.8 
0.8" 
0.9 

p.  8; 

[0.8] 
0.7 
0.7 
0.4 

n  4 

20  50 
20  80 
20  13 

........1 

583a' 

6  02a 
629a 

6  18a 

7  45a 
6  40a 

—  0  17a 
-005a 

20  05 
20  06 
20  29 

[9  26]'     [4  23] 
9  40]      [8  29 
6  10  1      0  00 

6  27  1      0  10 

[0.9] 
to.  8' 
2.6 
2.8 

ri.2]!     [0.6] 
1.0'     [0.5l 

8.2 
8.3 

1.6 
1.9 

0.8 
0.4 

0.8 
0.9 

.'.'/.'A'.'. 

28 
29 
30 
31 

6  00 
9  60 
6  06 
5  43 

-0  12 
888 
000 
1146 

6  155 
9  185 
5285 
5M5 

-  0  08a 
346a 
009a 
0  17a 

8.8 
6.2 
4.0 
4.6 

6.0 
8.1 
6.2 
5.7 

2.7 
4.3 
2.8 
2.6 

6.6 
8.3 
6.7 
4.9 

1.1 
1.4 
1.1 
0.8 

2.0 
2.5 
2.0 
1.6 

2.2 
2.9 
2.8 
2.5 

2.6 
4.2 
2.7 
2.6 

8.6 
6.1 
8.6 
8.5 

0.5 
1.0 
1.0 
1.0 

• 

West. 

'  32 
33 

11  30        6  15 
6  10        0  00 

1139a 
620a 

4  18a 
-  1  03a 

2.2 
1.9 

2.8 
2.4 

1.6 

1.4 

8.6 
8.1 

2.0 
1.9 

0.4 
0.4 

...'..'.'.[ 

2.0 
1.9 

2.4 
2.1 

1.4 
1.2 

1.0 
1.0 

34 
35 

720 
700 

1  20 
050 

780a 
7  11a 

022a 
-  0  17a 

2.0 
1.6 

2.6 
2.0 

1.5 
1.1 

8.6 
2.6 

8.0 
1.7 

0.5 
0.8 

8.1 
1.7 

2.4 
1.8 

1.5 
1.0 

2.0 
2.0 

'36 

■  37 

38 

7  15 
400 
600 

1  00 
10  15 
12  15 

7  24a 
4  07a 
608a 

006a 
9  285 
11285 

2.7 
8.4 

2.8 

8.4 
4.8 
3.5 

1.9 
2.4 
2.0 

4.0 
4.9 
4.2 

2.2 
2.5 
2.8 

0.4 
0.5 
0.4 

2.8 
2.5 
2.8 

2.8 
3.3 
2.8 

1.6 
2.1 
1.7 

1.5 
7.0 
8.0 

39 
40 
41 
42 

4  00 
4  45 
450 
500 

10  15 

11  00 
1100 
11  16 

408a 
4  52a 
466a 
6  07a 

9295 
10  155 
10  215 
10  325 

8.5 
8.8 
5.0 
4.0 

4.4 
4.7 
6.2 
5.0 

2.5 
2.7 
3.6 
2.8 

5.0 
5.4 
6.8 
6.6 

2.5 
2.6 
8.0 
2.7 

0.5 
0.6 
0.6 
0.5 

2.6 
2.7 
8.1 
2.7 

2.3 
2.5 
8.1 
2.6 

2.1 
2.3 
2.9 
2.4 

8.6 
8.5 
9.0 
9.0 

43 
44 

480 
445 

10  45 

11  00 

4  87a 
4  62a 

10  005 
10  155 

3.8 
8.8 

4.7 
4.7 

2.7 
2.7 

6.4 
5.4 

2.6 
2.6 

0.5 
0.5 

2.7 
2.7 

2.6 
2.6 

2.3 
2.3 

9.0 
9.0 

45 
46 

47 
48 
49 

1 

380 
7  10 
525 
600 
425 

945 
100 

11  40 

12  16 
10  88 

8  44a 
7  16a 

5  37a 

6  10a 
435a 

8  155 
0  21a 

10  215 

11  126 
9355 

0.9 
6.0 
1.2 
1.9 
1.9 

1.1 
6.-2 
1.5 
2.4 
2.4 

0.6 

8.6 
0.9 
1.4 
1.4 

1.7 

6.8 
2.1 
3.1 
8.1 

1.3 
8.0 
1.5 
1.9 
1.9 

0.2 
0.6 
0.3 
0.4 
0.4 



1.3 
3.1 
1.5 
1.9 
1.9 

o.r 

8.1 
0.9 
1.4 
1.4 

0.6 
2.9 
0.8 
1.2 
1.2 

ii.o 

8.6 
;7.5, 
7,0 
7.0 
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TABLE  3.— TIDAL  DIFFERENCES 


28 


24 


25 


26 


41 


Station. 


North. 
o  / 
21  67 
21  18 
2106 
20  64 

20  47 
20  50 
19  28 
19  46 


POLYNESIA-Ctontinued. 

NORTH  PACIFIC  GB0UF8— COnt'd. 

Hauiaiian  or  Sandmch  Itlands. 

Kaoai  Island 

Honolulu,  Oahu  Island 

Kaunakakai,  Molokai  Island 

Kahului,  Maui  Island 

Kibei,  Maalaea  B..  Maui  Island . . . 

Lahaina.  Maui  Island 

Kealakekna.  Hawaii  Island 

Hilo,  Hawaii  Island 

BOUTH  PACIFIC  GBOUP8. 

Detached  islande.  South, 

Sala  7  Gomez  Island ,  26  19 

Easter  Island 27  10 

Rana  or  Oparo  Island I  27  37 

Caroline  Atoll I  10  00 

Tonga-rewa  or  Penrhyn  Island  ....     9  00 

Suyarof  Island <  13  13 

Uea,  Uvea,  or  Wallis  Island I  18  24 

Tttamotu  or  Low  Archipelago. 

Oambier  or  Mangareva  Island  . . 

Bow,  Harpe,  or  Hao  Island 

Nairsa  or  Banglroa  Island 


Geographic  position. ,        Standard  ^J.^  for 


Latl- 
tude. 


Marquema  Islands. 

Santa  Christina  or  Taou-ata  Island. 
Tal-o-hae  B.,  Nouka  Hiva  Island. . . 

Society  ItlaruU. 

Tahiti  or  Otaheite  Island 

Borabora  or  Bolabola  Island 

Tuimai  or  Auttrai  Itlandt. 

Tubuai  Island 

Cook  or  Hervey  Islandi. 

Rarotonga  Island 

Phaniz  Idande. 

Enderbury  Island 

TokeUiu  or  Union  lelande. 
Fakaof u  or  Bowdltcb  Island 

Samoa  or  Navigator  Iriands. 

APIA,  Upolu  Island , 

Pango  Pango.  Tutuila  Island , 

Man ua  Island , 

Tonga  or  Friendly  Islande. 

Vavau  Island 

Namuka  Island 

Tongatabu  Harbor 

Fifilriands. 

Vatoa  or  Turtle  Island , 

Mango  Island 

Totoya  Island 

Savu  Savu  Bay,  Vanua  Levu  Island 

Suva  Harbor^iti  Levu  Island 

Ngalott  Bay,  Kandavu  Island 

Detached  Islands. 

Rotumah  Island 

North  Minerva  Reef 

Kermadec  Islands. 
Raoul  oi  Sunday  Island 


28  05 
18  20 
14  58 


955 
862 


17  80 
16  80 


28  26 

21  15 

8  09 
925 


18  46 
14  17 
14  15 


18  84 

20  15 

21  00 


19  49 

17  26 

18  66 
16  43 

18  08 

19  02 


12  30 
28  36 


29  13 


Longitude,    i 


Name. 


Arc.     Tiioe. 


West, 
h. 


169  40 
157  52 
157  02 
156  29 

156  28 
156  40 

155  56 

156  06 


105  26 
109  21 
144  19 
150  15 
157  55 
163  12 
176  08 


135  00 
140  45 
147  52 


139  08 

140  00 


149  30 
161  45 


149  33 

159  40 

171  11 
171  16 


171  44 
170  42 
169  30 


178  68 
174  46 
176  10 


10  89 
10  81 
10  28 
10  26 

10  26 
10  27 
10  24 
10  20 


7  02 
7  17 
987 
10  01 
10  82 

10  53 

11  46 


900 
9  23 
9  51 


9  17 
920 


968  ' 
10  07  I 


968 

10  89 

11  25 
11  25 


11  27 
11  23 
11  18 


1136 
11  39 
11  41 


East. 


181  46 
180  50 
180  10 
179  15 
178  26 
178  16 


177  02 
18106 


182  15 


12  07 
12  03 
12  01 
11  67 
11  54 
1158 


11  48 

12  04 


12  09 


Honolulu. 
Honolulu. 
Honolulu. 
Honolulu, 

Honolulu. 
Honolulu. 
Honolulu. 
Honolulu. 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 


Page. 


Apia. 

ATpAA. 

Apia. 


Apia. 
Apia. 


Apia. 
Apia.. 


Apia. 

Apia. 

Apia. 
Apia. 


Apia.. 
Apia. 
Apia.. 


Tidal  dlfferenoes. 


Time. 


HW.         LW 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 


Apia.. 
Apia.. 


Port  Russell . 


205 
206 
206 
206 

205 
205 
205 
206 


209 
209 
209 
209 
209 
209 
209 


209 
209 
209 


20r 
209 


209 

209 

209 

209 
209 


209 
209 
209 


209 
209 


209 
209 
209 
209 
209 
209 


209 
209 


217 


Time  median, 
1S7^  Sff  W. 


h,  m. 

+  022 

000 

-  1  11 

-  1  43 


h.m. 

+  029 

000 

-106 

-  1  44 


-008     -  026 

-  0  18  1  -  0  05 

-  1  33     -  1  86 

-  048  I  -  1  04 


Local  tiine. 


+  9  51 

+  682 

+  606 

+  9  67 
-027 

+  909 

+  0  16 


+  954 
+  638 
+  609 
+  959 
-  0  24 
+  9  10 
+  0  17 


I 


440  ; 

'  3  49 
1  58  ' 


8  59 
289  ' 


4  89 
3  46 
1  57 


-866 
-  2  86 


6  53  I  -  6  52 
6  48  I  -  6  40 


-328 

-027 

-  1  25 
-025 


000 
+  085 
-025 


-005 
+  1  25 
-005 


1  04 
1  04 
089 
1  14 
044 
084 


0  68 
0  36 


+10  27 


-827 


Height 


HW.      LW. 


Mean  Lower 
Low  Water. 

feet.  1  feet 
+0  5  I  +0.1 
0.0  0.0 
+0  6  I  +0.2 
+0.8     +0.8 

+0.6     +0.2 

+0  7  +0.2 
+0.1  0,0 
+0.8  !  +0.2 


Mean  Low 
Waxer  Springs. 


0.0 
-0.4 
-0.8 
-1.8 
-1.5 
-0.8 
+1.1 


-0.8 
-0.8 
-1.0 


0.0 
+0.8 


-2.0 
-1.6 


0.0 

0.0 

0.0 

-0.2 

-0.1 

0.0 

+0.1 


0.0 

0.0 

-0.2 


0.0 
+0.1 


-0.2 
-0.2 


0.0 


-  0  24     -0.4  ,      0.0 


I 


1  22 
0  24 


0  00 
+  088 
-024 


-002 
+  1  28 
-002 


1  01 
101 

0  41 

1  18 
046 
086 


-  1  00 
+  084 


+10  44 


+3.2  I  +0.2 
-0.8  I      0.0 


0.0 
-0.4 
+1.2 


0.0 

0.0 

+0.2 


+0.6        0.0 

0.0  ,      0.0 

+0.6        0.0 


0.0  I  0.0 

0.0  I  0.0 

+0.8  ,  +0.1 

+1.0  I  +0.2 

+0.4 ;  ao 

+0.7  +0,1 


+0.9  '  +ai 

+2.2     +0.2 


-2.4  ,  -0.4 


Ratio' 

of 
ranges.' 


AND  TIDAL  CONSTANTS. 
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1 
i 
1^ 

Interval. 

Range  of  tide. 

Tropic  diamal 
ineqoality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varla- 
tionof 
the  com- 
pass. 

Mean. 

Mean 
(Mn). 

X^ 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

[ 

Weet. 

1 

2 
3 
4 

fLm. 
4  00 
S46 
288 
206 

10  20 
969 
866 
820 

A.m. 
4  11a 
859a 
2  49a 
2  18o 

h.m, 
9  186 
8  896 
7  496 

7  186 

feet. 
1.6 
1.2 
1.6 
1.7 

feet. 

.     2.0 

1.6 

2.1 

2.2 

0.8 
1.1 
1.2 

feet 
2.6 
2.0 
8.2 
3.8 

1.5 
2.4 
2.5 

feel. 
0.8 
0.3 
0.8 
0.4 

***4*8i* 

1.5 
2.4 
2.5 

feet. 
1.0 
0.7 
1.1 
1.2 

feet. 
1.0 
0.8 
1.0 
1.1 

o 

10.5 

10.0 

10.0 

10.0 

1    ^ 
6 
7 
8 

348 
832 
220 
809 

988 
958 
8  10 
906 

8580 
382a 
232a 
320a 

8866 
8666 
6586 
8046 

1.6 
1.7 
1.8 
1.8 

2.1 
2.2 
1.6 
2.8 

1.1 
1.2 
0.9 
1.8 

8.2 
3.3 
2.2 
3.4 

2.4 
2.5 
1.5 
2.6 

0.8 
0.4 
0.3 
0.4 

'.V.'.V.V. 

2.4 
2.5 
1.6 
2.6 

1.0 
1.1 
0.8 
1.2 

1.0 
1.1 
0.9 
1.2 

10.0 
10.0 
9.5 
9.5 

,11 
12 

,18 
14 

,15 

i 

400 
040 
0  10 
400 
600 
8  10 
640 

10  16 
658 
625 
10  14 
12  15 
923 
028 

369a 
038a 
009a 
868a 
6  68a 
309a 
689a 

10  256 
7  046 
6856 
10  286 
12  816 
9  336 
086a 

2.7 
2.3 
1.9 
0.9 
1.2 
1.9 
8.6 

3.3 
2.8 
2.4 
1.1 
1.5 
2.4 
4.4 

2.0 
1.7 
1.4 
0.7 
0.9 
1.4 
2.7 

2.8 
2.4 
1.9 
0.9 
1.2 
1.9 
8.7 

0.4 
0.4 
0.8 
0.2 
0.3 
0.3 
0.4 

0.1 
0.1 
0.1 
0.0 
0.0 
0.1 
0.1 

0.4 
0.4 
0.8 
0.2 
0.3 
0.3 
0.4 

1.6 
1.4 
1.2 
0.6 
0.8 
1.2 
2.2 

1.3 
1.1 
0.9 
0.9 
0.5 
0.9 
1.7 

18.5 
18.0 
10,0 
7.0 
7.0 
8.0 
9.0 

il6 
17 
18 

1  CO 

2  40 
480 

803 
865 
10  48 

1495 
2396 
4366 

8  186 
9056 
10  656 

1.9 
1.9 
1.7 

2.4 
2.4 
2.1 

1.4 
1.-4 
1.3 

1.9 
1.9 
1.7 

0.8 
0.8 
0.8 

0.1 
0.1 
0.1 

'.'.'.'.'.'.v. 

0.8 
0.8 
0.8 

1.2 
1.2 
1.0 

0.9 
0.9 
0.8 

9.5 
8.0 
7.5 

19 
20 

280 
860 

645 
10  05 

2296 
8  496 

8656 
10  146 

2.5 
2.8 

8.1 
3.6 

1.9 
2.1 

2.6 
2.9 

0.4 
0.4 

0.1 
0.1 

0.4 
0.4 

1.6 
1.8 

1.2 
1.4 

7.0 
7.0 

21 
22 

12  00 
12  10 

548 
600 

U  68a 
12  08a 

6  046 
6  126 

0.8 
1.1 

1.0 
1.4 

0.6 
0.8 

0.8 
1.1 

0.2 
0.2 

0.0 
0.0 

0.2 

0.2 

0.5 
0.7 

0.3 
0.5 

8.0 
7.6 

'28 

1 

800 

9  18 

2596 

9286 

1.9 

.     2.4 

1.4 

1.9 

0.3 

0.1 

0.8 

1,2 

0.9 

9.5 

24 

600 

12  15 

5596 

12  246 

2.2 

2.7 

1.7 

2.2 

0.3 

0.1 

0.8 

1.4 

1.1 

9.0 

25 

500 

11  15 

4606 

11226 

8.7 

4.6 

2.7 

3.8 

0.4 

0.1 

0.4 

2.8 

1.8 

8.0 

26 

600 

12  18 

5596 

12  286 

1.9 

2.4 

1.4 

1.9 

0.8 

0.1 

0.8 

1.2 

0.9 

8.5 

27 
28 
29 

625 
700 
600 

0  12 
045 
12  18 

6226 
6696 
5696 

020a 

0  64a 

12  206 

2.6 
2.2 
8.7 

3.2 
2.7 
4.6 

2,0 
1.6 
2.7 

2.7 
2.2 
3.7 

0.3 
0.8 
0.4 

0.1 
0.1 
0.1 

17.10 

0.8 
0.8 
0.4 

1.6 
1.4 
2.8 

1.3 

1.1 
1.8 

8.5 
8.5 
8.5 

90 
31 
32 

620 
760 
620 

0  10 
185 
0  10 

6  196 

7  496 
6  196 

0  18a 

1  46a 
0  18a 

3.1 
2.6 
8.1 

3.8 
3.2 
3.8 

2.3 
2.0 
2.8 

3.1 
2.6 
3.1 

0.4 
0.4 
0.4 

0.1 
0.1 
0.1 

0.4 
0.4 
0.4 

1.9 
1.6 
1.9 

1.5 
1.3 
1.6 

9.5 
10.0 
10.0 

East. 

33 
34 
36 
96 
37 
38 

6  10 
6  10 
685 
600 
680 
640 

000 
000 
020 
12  13 
0  15 
025 

6096 
6  096 
6  846 
5506 
6296 
6396 

0  10a 
0  10a 
029a 
12  206 
024a 
033a 

2.5 
2.5 
2.8 
8.5 
2.9 
8.2 

8.1 
3.1 
8.6 
4.3 
8.6 
4.0 

1.9 
1.9 
2.1 
2.6 
2.2 
2.4 

2.5 
2.6 
2.8 
3.6 
2.9 
3.2 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

1.6 
1.6 
1.8 
2.2 
1.8 
2.0 

1.2 
1.2 
1.4 
1.7 
1.4 
1.6 

10.0 
9.5 

10.0 
9.5 
9.5 

10.0 

89 
40 

615 
760 

000 
135 

6  146 

7  496 

008a 
1  42a 

3.4 
4.5 

4.2 
5.5 

2.5 
8.3 

8.5 
4.6 

0.4 
0.5 

0.1 
0.1 

0.4 
0.5 

2.1 
2.8 

1.7 
2.2 

9.5 
10.5 

41 

600 

12  18 

6026 

12  096 

8.0 

3.3 

2.7 

8.3 

0.8 

0.2 



0.3 

1.6 

1.6 

12.0 
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TABLE  3.-^TIDAL  DIFFERENCES 


station. 


Geographic  position. 


Lati- 
tude. 


Longitude. 


Arc.     Time, 


Standard  port  for 
reference. 


Name. 


Page. 


Tidal  differences. 


Time. 


Height. 


HW.         LW.       HW.     LW. 


Ratio  j 

of     I 

ranges. 


87 


AUSTRALASIA. 


VKW  ZEALAND. 


Steioart  Island. 

Port  Pegasus 

Mason  Say 

-Paterson  Inlet 

SotUh  lOand. 

Akaroa  Harbor 

Timaru 

Oamaru 

Port  Chalmers,  Otago  Harbor 

Dunedln,  Otago  Harbor 

Molyneux  Bav 

Waikawa  Harbor 

Ruapuke  Island,  Foveaux  Strait. 

Awarui  or  Bluff  Harbor , 

Center  Island,  Foveaux  Strait ... 

Preservation  Inlet 

Dusky  Bay 

Bligh  Sound 

Haast  River  Entrance 

Okarito  Lagoon 

HokitikaBar 

Greymouth,  Grey  River 

Westport,  Buller  River 

Wauganni  Inlet 

Motupipi  River,  West  Entrance. . 

Nelson 

CroLsilles  Harbor 

Port  Hardy 

Pelorus  Sound  Entrance 

Queen  Charlotte  Sound  Entrance 

Pictou  Harbor 

Port  Underwood 

Cape  Campbell 

Kaikoura  Peninsula 

Port  Lyttleton 

North  Jaand. 

East  Cape ^ 

Poverty  Bay 

Clyde  ( Wairoa  River) 

Napier  ( Ahuriri  Harbor) 

Cape  Palliser 

Wellington.  Port  Nicholson 

Porirua  Harbor 

Manawatu  River 

Wauganui  River 

OpunakeBay 

New  Plymouth  (Taranaki) 

KawhlaHarbor    

WhaingaroA  Harbor 

Manukan  Harbor  Entrance 

Manukan  Walropa  Channel 

Kaipara  Harbor  Entrance 

Hokianga  River  Entrance 

Cape  Maria,  Van  Diemen 

Whangaroa  Harbor 

Port  Russell  (Bay of  Islands)... 

Whangaruru 

Wangarl  Harbor 

Great  Barrier  Island,  Nagle  Cove 

Auckland  Harbor 

River  Thames,  Entrance , 

Coromandel  Harbor , 

Mercury  Bay 

Tauranga  Harbor , 

Opotiki  River 

Cape  Runaway  


S(nUh. 
o  / 
47  18 
46  56 
46  67 


43  45 

44  28 

45  06 
45  49 

45  58 

46  23 
46  39 
46  88 
46  86 
46  28 

46  OR 
45  46 
44  50 
48  50 
48  17 


Eatt. 


167  48 

167  45 

168  09 


172  46 
171  18 
171  01 
170  39 
170  32 

169  38  ; 
169  09 
168  83  I 

168  22 
167  52 

166  87 

166  88 

167  82 

169  04 

170  18 


I 


42  42  I  170  59 


42  27 
41  46 
40  85 

40  48 

41  15 
41  03 
40  42 

40  52 

41  04 

41  18 
41  23 

41  44 

42  28 

43  85 


87  40 

88  42 

89  02 
89  29 
41  38 

41  17 
4104 
40  29 
89  58 
89  29 

89  05 
88  04 

87  47 
37  03 
37  01 

86  28 
85  34 

84  80 

85  06 
85  16 

35  26 

85  53 

36  11 

86  50 

37  10 

36  45 
86  46 

37  86 

88  00 
37  32 


171  18 

171  88 

172  88 

172  49 

173  17 
178  42 

173  56 

174  10 
174  21 

174  08 
174  10 
174  19 
178  44 
172  60 


178  32 
178  01 
177  26 
176  55 
175  15 

174  46 

174  51 

175  13 
175  00 

173  52 

174  05 
174  50 
174  53 
174  32 
174  31 

174  10 
173  19 

172  39 

173  46 

174  08 


11  54 
11  52 
11  50 
11  48 
11  41 

11  89 
11  89 
11  41 
11  40 
11  35 

11  86 
11  89 
11  40 
11  38 
11  88 

11  87 
11  33 
11  31 
11  35 
11  87 


174  24  11  88 

174  80  I  11  38 

175  33  I  11  42 

174  49  11  39 

175  35  11  42 


h.m. 
11  U 
11  U 
1118 


11  81 
11  25 
11  24 
11  28 
11  22 

11  19 
11  17 
11  14 
11  18 
11  10 

1106 
1106 
11  10 
U  16 
1121 

11  24 
U  25 
1127 
11  80 
11  81 

11  83 
11  85 
11  86 
11  87 
11  87 

11  36 
11  37 
11  87 
11  35 
11  81 


176  81 

175  64 

176  12 

177  18 

178  00 


Port  Russell . 
Port  Russell . 
Port  Russell . 


217 
217 

217 


217 
217 
217 
217 
217 

217 
217 
217 
217 
217 

217 
217 
217 
217 
217 

217 
217 
217 
217 
217 

217 
217 
217 
217 
217 

218 
213 
218 
213 
218 


213 
213 
213 
213 
213 


Wellington 213 

Wellington 218 

Wellington 213 

Wellington 213 

Port  Russell 217 

Port  Russell '  217 

Port  Russell ;  217 

Port  Russell 217 

Port  Russell '  217 

Port  Russell 217 


Port  Rnssell . 
Port  Russell . 
Port  Russell . 
Port  RusMll . 
Port  Russell . 

Port  Russell . 
Port  Russell . 
Port  Russell . 
Port  Russell . 
Port  Russell . 

Port  Russell . 
Port  Russell . 
Port  Ruasell . 
Port  Russell . 
Port  Russell . 

Port*  Russell . 
Port  Russell . 
Port  Russell . 
Port  Ruasell . 
Port  Buasell . 

Port  Russell . 
Port  Ru6sell . 
Port  Russell . 
Port  Russell . 
Port  Ruasell . 

Wellington.. 
Wellington.. 
Wellington.. 
Wellington.. 
Wellington.. 


Wellington. 
Wellington. 
Wellington . 
Wellington . 
Wellington. 


11  42 
11  44 
11  45 
11  49 
11  62 


Port  Russell . 
Port  Russell . 
Port  Russell . 
Port  Russell . 
Port  Russell . 

Port  Russell . 
Port  Russell . 
Port  Russell . 
Port  Russell . 
Port  Russell . 

Port  Russell . 
Port  Russell . 
Port  Russell . 
Port  Russell . 
Port  Russell . 


217 
217 
217 
217 
217 

217 
217 
217 
217 
217 

217 
217 
217 
217 
217 


Time  meridian, 
17g°Sa'  EatL 


h.  m. 

+4  46 
+5  56 
+6  24 


-8  35 
-8  84 
-8  88 
-3  41 
8  15 

-4  17 
"4  45 

+6  88 
+6  29 
+5  32 

+4  16 
+4  17 
+8  47 
+3  36 
+8  21 

+8  07 
+2  56 
+2  39 
+2  11 
+2  20 

+2  33 
+2  26 
+2  20 
+1  59 
+1  14 

+4  01 
+1  10 
-0  05 
-0  23 
-0  44 


+2  52 

-\'l  25 
+1  12 
+1  04 
-0  14 

000 
+1  58 
+4  46 
+5  12 
+2  01 

+1  50 
+1  42 
+1  39 
+1  38 

+2  18 


feet. 
+2.0 
+1.7 
+1.8 


+134 

+0  55 

+1  18 

+0  89 

+0  80 

-0  09 

+0  16 

-0  23 

000 

000 

-0  12 

-0  51 

-0  22 

-1  01 

-0  86 

-115 

-0  08 

-0  47 

+0  04 

-0  35 

-0  26 

-1  05 

-023 

-1  02 

-0  29 

-1  08 

-0  38 

-1  17 

+0  28 

-Oil 

A.  m. 
+4  12 
+5  17 
+5  45 


-4  14 
-4  18 

-4  22 
-4  27 
-8  59 

-6  01 
-5  29 
+5  49 
+5  45 

+4  48 

+8  37 
+3  82 
+3  08 
+2  57 
+2  42 

+2  28 
+2  17 
+2  00 
+1  32 
+1  41 

+1  54 
+147 
+141 
+1  20 
+0  35 

+4  24 
+1  28 
+0  08 
-0  10 
-0  31 


+3  05 
+1  38 
+1  25 
+1  12 
-0  06 

000 
+2  11 
+4  59 
+6  25 
+1  22 


+1  11  +5.2 

+1  03  +5.6 

+0  67  +6.0 

+0  54  i  +6.2 

+1  39  '  +7.4 


+3.8 
+8.0 
+0.8 
+0.4 
0.0 

+0.4 
+0.8 
+2.7 
+4.5 

+4.7 

+4.4 
+1.2 
+0.1 
-0.9 
+0.6 


Mean  Low 
WaterSprinffs. 

feet. 
0.0 


+1.4 
+0.6 
+0.2 
-0.2 
-0.8 

+1.8 
+  1.6 
+1.7 
+L8 
+1.6 

+1.6 
+8.6 
+2.0 
+1.8 
-0.6 

+3.5 
+8.8 
+8.4 

+1.1 
+7.7 

+5.8 
+5.6 
+5.4 
+4.6 
+1.8 

+1.6 
+8.8 
+3.8 
+2.3 
+2.5 


+8.0 
+L8 
+8.1 
0.0 
+2,0 

0.0 
+4.0 
+2.6 
+8.2 
+2.6 


-0.1 
0.0 


0.0 
-0.2 
-0.2 
-0.2 
-0.1 

0.0 
0.0 
-0.1 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
-0.1 

+0.1 

0.0 

0.0 

-0.1 

+0.8 

+0.2 
+0.2 
+0.2 
+0.2 
0.0 

0.0 
+0.2 
+0.2 
+0.1 
+0.1 


+0.2 

+0.2 

+0.1 

0.0 

0.0 

0.0 
-0.2 

+0.2 
+0.2 
+0.2 

+0.4 
+0.4 
+0.4 
+0.4 
+0.6 

+0.2 

+0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

+0,1 

+0.8 

+0.3 

+0.4 

0.0 

-0.1 

-0.1 

0.0 
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Interval. 


I 

a 


Mean. 


HWI. 


10 
11 
12 
13 

14 

15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 

27 
28 

29 
30 
31 
32 


31 
35 


37 


39 
40 
41 
42 
43 

44 

45 
46 
47 

48 

49 
60 
51 
52 


54 
55 
56 
67 
56 

59 
60 
61 
62 


A.  in. 

1146 
090 
100 


845 
840 
885 

8  81 
866 

2  SO 
2  20 
1  10 
1  05 
0  05 

11  10 
11  05 
10  45 
10  40 
10  80 

10  20 
10  10 
955 
980 

9  40 

9  55 
950 
9  45 
925 
8  40 

850 
600 
445 
425 
4  00 


800 
630 

6  15 
60^ 
4  40 

4  52 
650 
9  40 
10  05 
9  25 

9  15 
9  10 
9  08 
9a5 
9  45 

900 
840 

7  50 
7  40 
7  26 

7  15 
705 
655 
720 
785 

705 

7  10 
706 
700 

8  10 


LWI, 


I 


A.  m. 
640 
646 
716 


10  00 
960 
946 
989 

10  06 

900 
880 
720 
716 
616 

600 
466 

486 
480 
420 

4  10 
4  00 
845 
820 
8  SO 

845 
8  40 
885 
8  15 
280 

2  50 
12  15 
1100 
10  40 
10  15 


1  50 
020 
005 

12  15 
10  60 

10  54 

0  40 
330 
355 
3  15 

8  GH 
3  00 

2  55 

2  50 

3  35 

260 
230 

1  40 
1  30 
1  56 

105 
065 
045 
1  10 
1  25 

066 
1  00 
055 
050 
200 


Tropic. 


Range  of  tide. 


HHWL      LLWL 


A.m. 
11466 

0  81a 

1  Ola 


846a 
8  41a 
886a 

8  82a 
866a 

2  61a 
2  21a 
1  11a 
1  06a 
006a 

11  115 
11  065 
10  465 
10  415 
10  816 

10  215 
10  115 
9565 

9  815 
9  415 

9565 
9  515 
9  465 
9265 
8  415 

8  495 
5  50a 
4  44a 
4  24<t 
359a 


759a 
629a 
6  14a 
6  04a 
4  39a 

4  51a 

6  49a 
9  39a 

10  04a 
9  29a 

9  19a 
9  13a 
9  11a 
908a 
948a 

904a 
8  44a 

7  54a 
7  45a 
7  81a 

720a 
.709a 
659a 
7  24a 
7  89a 

709a 
7  15a 
7  10a 

7  U6a 

8  14a 


^  Mean 
".  (Mn). 


h.  m. 
6865 

6  415 

7  115 


9565 
9  475 
9  415 
9855 

10  015 

8565 
8265 
7  165 

7  115 
6  115 

4  56a 
4  52a 
4  81a 
426a 
4  16a 

4  07a 

8  57a 
3  42a 
8  17a 
3  28a 

3  42a 
8  87a 
.  382a 
8  12a 
226a 

256a 
12  205 

11  055 
10  455 
10  205 


1  55al 
0  26a| 
0  11a' 

12  226 

10  565 

11  015 

0  45a 
335a 
4  00a 
3  12a 

3  02a 

2  57a 
2  52a 

2  47a 

3  32a 

2  47a 
2  27a 

1  37a 
1  26a 
1  51a 

1  Ola 

0  51a 
04^ 

1  07a 
1  22a 

082a 
066a 
0  51a 

0  45a 

1  56a 


f^ 


feet. 
7.1 
6.9 
7.0 


6.6 
6.8 
6.4 
6.0 
4.9 

7.0 
6.8 
6.9 
7.0 
6.8 

6.7 

8.7 ; 

7.1! 
7.0 

4.6 ; 

8.5 
8.8 
8.4 
6.3 
12.5 

10.7 
10.5 
10.4 
9.6 
7.0 

4.8 
7.0 
6.9 
6.5 
6.7 


6.2 
5.0 
6.8 
3.2 
5.2 

8.3 
7.2 
6.8 
6.4 
7.6 

10.0 
10.3 
10.6 
10.9 
12.0 

8.6 
7.9 
5.9 
5.5 
5.1 

5.6  ' 
6.8 

7.7  I 
9.3  1 
9.5' 

9.2 
6.2 
6.3 
4.3 
6.7 


Neap 
(NpJ. 


feet. 
7.9 
7.7 
7.8 


7.4 
6.5 
6.0 
6.6 
6.5 

7.8 
7.6 
7.7 
7.8 
7.6 

7.5 
9.7 
8.0 
7.8 
5.1 

9.5 
9.8 
9.4 
7.0 
14.0 

12.0 
11.8 
11.6 
10.7 

7.8 

5.2 
7.6 
7.5 
6.0 
6.2 


6.8  • 
6.5  . 

6.9  I 
8.6 
5.7 

8.6 
7.8 
6.3 
7.0 
8.8 

11.6 
11.9 
12.3 
12.6 
13.9 

10.0 
9.2 
6.8 
6.4 
5.9 

6.5 

6.7 

8.9 
10.8 
11.0 

10.7 
7.2 
6.1 
6.0 
6.6 


/eeL 
6.2 
6.1 
6.2 


5.8 
6.1 
4.8 
4.4 
4.8 

6.2 
6.0 
6.1 
6.2 
6.0 

6.9 
7.7 
6.2 
6.2 
4.0 

7.5 
7.7 
7.4 
5.5 
11.0 

9.4 
9.2 
9.2 
8.4 
6.2 

4.5 
6.6 
6.5 
5.2 
6.4 


5.8 
4.7 
5.9 
8.0 
4.9 

8.1 
6.8 
5.4 
6.0 
6.3 

8.2 
8.5 
8.7 
9.0 
9.9 

7.1 
6.5 
4.9 
4.5 
4.2 

4.6 
4.8 
6.3 

7.7 
7.8 

7.6 
5.1 
4.4 
8.5 
4.7 


Great 
tropic 


feet, 
7.2 
7.0 
7.1 


6.7 
5.9 
6.6 
6.1 
6.0 

7.1 
6.9 
7.0 
7.1 
6.9 

6.8 
8.8 
7.2 
7.1 
4.7 

8.6 
8.9 
8.5 
6.4 
12.7 

10.8 
10.6 
10.5 
9.7 
7.1 

4.9 
7.1 
7.0 
5.6 
5.8 


6.3 
5.1 
6.4 
3.3 
5.3 

3.4 
7.3 
5.9 
6.5 

7.8 

10.3 
10.6 
10.9 
11.2 
12.3 

8.9 
8.1 
6.1 
6.7 
5.3 

5.8 
6.0 
7.9 
9.6 
9.8 

9.5 
6.4 
5.5 
4.5 
5.9 


Tropic  diurnal 
Inequality. 


HWQ. 


feet. 
0.5 

a5 

0.5 


0.5 
a4 
0.4 
0.4 
0.4 

0.6 
0.6 
0.5 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.4 

0.5 
0.5 
0.6 
0.4 
0.6 

0.6 
0.6 
0.6 
0.6 
0.5 

0.5 
0.6 
0.6 
0.5 
0.5 


0.5 
0.5 
0.6 
0.4 
0.5 

0.4 
0.6 
0.6 
0.6 
0.2 

0.3 
0.3 
0.3 
0.3 
0.8 

0.8 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.3 
0.3 

0.8 
0.2 
0.2 
0.2 
0.2 


LWQ. 


n4n»iai  ^M^rzk     Mean  sea  level 
Diurnal  wave,  aboveplaneof-l 


Tropic 
HW 

intei^ 
vaL 


feet. 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.2 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1  , 
0.1 
0.1 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.5 
0.5 
0.4 
0.4 
0.4 

0.4 
0.4 
0.5 
0.5 
0.5 

0.5 
0.4 
0.4 
0.4 
0.4 


h.  m. 


4.62 


Tropic 
range. 


3.59 


11.48 


Predic- 
tions. 


feet. 
0.5 
0.5 
0.5 


0.5 
0.4 
0.4 
0.4 
0.4 

0.6 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.4 

0.5 
0.5 
0.5 
0.4 
0.6 

0.6 
0.6 
0.6 
0.6 
0.5 

0.5 
0.6 
0.6 
0.5 
0.5 


0.5 
0.5 
0.6  • 
0.4 
0.5' 

0.4 
0.6 
0.5 
0.6 
0.6 

0.7 
0.7 
0.7 
0.7 
0.8 

0.6 
0.6 
0.6 
0.5 
0.5 

0.6 
0.5 
0.6 
0.7 
0.7 

0.7 
0.6 
0.5 
0.5  , 
0.5  I 


feet. 
4.0 
3.8 
8.9 


8.7 
3.2 
8.0 

2.8 
2.8 


Tropic 
LLW. 


Varia- 
tion of 
thecom- 
pass. 


feet. 
8.6 
8.4 
3.5 


8.3 
2.9 
2.7 
2.5 
2.4 


4.8 
4.9 
4.7 
8.5 
7.0 

6.0 
5.9 
6.8 
5.4  i 
8.9 


Ecat. 

o 

16.5 

16.5 

16.5 


16.0 
16.0 
16.0 
16.5 
16.6 


3.9  , 

8.5 

16.5 

8.8  , 

8.4 

16.5 

8.8 

8.4 

16.5 

3.9  I 

3.5 

16.5 

8.8! 

8.4 

16.5 

8.8  ' 

3.4 

16.0 

4.8  1 

4.4 

16.0 

4.0  1 

3.6 

16.0 

8.9  1 

3.5 

15.5 

2.6 

2.3 

15.5 

4.2 
4.4  I 
4.2  I 
3.2 

6.2  j 

5.4 
5.2 
5.2 

4.8  I 
3.5 


2.6 

2.4 

8.8 

8.5 

8.8 

3.4 

8.0 

2.8 

3.1 

2.8 

8.4 

3.1 

2.8 

2.5 

3.4 

3.2 

1.8 

1.6 

2.8 

2.6 

1.8 

1.6 

3.9 

8.6 

8.2 

3.9 

8.5 

3.2 

4.4 

4.0 

5.8 

5.2 

6.0 

6.4 

6.2 

5.5 

6.8 

6.6 

7.0 

6.2 

6.0 

4.6 

4.6 

4.2 

8.4 

8.2 

8.2 

8.0 

8.0 

2.7 

8.2 

8.0 

8.4 

8.1 

4.4 

4.0 

6.4 

4.6 

6.5 

5.0 

5.4 

0  a 

4.8  ' 

0    Q 

3.6 
3.0 
2.5 
3.3 


8.3 
2.8 
2.4 
3.0 


15.5 
15.5 
15.0 
15.0 
15.0 

15.0 
15.0 
15.0 
15.0 
15.0 

15.0 
15.0 
15.0 
15.5 
16.0 


14.0 
14.0 
14.5 
14.5 
15.0 

15.0 
15.0 
15.0 
15.0 
15.0 

14.5 
14.0 
14.0 
13.5 
18.5 

13.5 
13.5 
13.0 
13.5 
13.6 

18.5 
18.5 
13.6 
13.5 
13.5 

18.5 
18.5 
14.0 
14.0 
14.0 


412 


TABLE  3.-TIDAL  DIFFERENCES 


13 


17 


18 


122 


23 


24 


Station. 


Geographic  position. 


Lati- 
tude. 


AUBTRiLLASIA— Continued. 

LE8BER  ISLANDe. 

Detached  idanda. 

Port  Hutt,  Chatham  IslandB 

Antipodes  Islands 

Perseverance  Harbor,  Campbell  I 

Port  Ross,  Auckland  Island 

Norfolk  Island 

Lord  Howe  xsland 

Mlddleton  Reef 

New  Caledonia, 

Port  Alcm^ne,  Isle  of  Pines 

Noumea  Bay 

Port  St.  Vincent 

PortBalad 

Port  Yengen 

Loyalty  Itlanda, 

Wreck  Bay,  Lifou  Island 

yew  Hebrides  Itkmde. 

Port  Sandwich,  Mallicolo  Island. 
Havannah  Harbor,  Elate  Island . 
Aneltyum  Island 

Banks  Idands. 

Patteson,  Vanua  Lava  Island 

Santa  Cruz  Itlandt. 

Vanikoro  Island 

Solomon  Idands. 

Maklra  Bay,  San  Christoval  I 

Vulavu,  Isabel  Island 

Gazelle  Harbor,  Bougainville  I  . . 

New  Britain  Islatid. 
Blanche  Bay 

New  Ireland  Island. 
Holz  Haven 

New  Hanover  Island, 

North  Haven 

Louisiade  Archipelago. 

Joannet  Harbor,  Joannet  Island  . 
Richards  Bay,  Woodlark  Island.. 

NEW  GUINEA,  OR  PAFUA. 

Dutch  New  Guinea. 


27'  Dourga  Strait 

28  TritonBay 

29  I  SegaarBay 

30  Cape  Spencer,  Dampier  Strait. 

German  New  Guinea. 

31  I  Port  Constantine 

32  '  Rook  Island 

33  ,  Parsee  Point 


English  New  Guinea, 

Kirlwina.  Trobriand  Islands... 
Cape  Vogel,  Ward  Hunt  Strait . 

East  Cape,  Goschen  Strait 

Cnina  Strait 

Su-a-u  Harbor 

Port  Moresby 

Fly  River  Entrance 


South. 
o  / 
43  47 
49  41 
52  84 
60  82 
29  06 
8134 
29  27 


22  29 
22  12 
21  53 
20  15 
20  39 


20  45 


16  26 

17  36 
20  15 


18  48 


11  86 


10  80 
880 
685 


4  13 


248 


2  26 


11  12 
903 


Longitude. 


Arc.     Time. 


183  22 
178  42 
169  12 

166  17 

167  59 
159  06 
159  09 


East. 

h.  m. 
12  13 
11  55 
11  17 
11  a5 
11  12 
10  36 
10  37 


727 

458 

2  40 

053 

530 

533 

6  58 

828 

940 

10  13 

10  33 

10  43 

925 

8  43 

167  80 
166  30 
166  05 
164  25 
164  56 


167  ft*! 


167  47 

168  16 

169  44 


167  81 


166  55 


161  30 
159  40 
155  05 


162  12 


150  57 


149  65 


153  18 
152  49 


138  44 
133  62 
132  23 
131  15 


145  48 
148  00 
147  10 


151  03 
150  01  , 
150  54 
150  41 
150  14  ' 
147  07  I 
143  26  ' 


Standard  port  for 
reference. 


Name. 


Port  Russell . 
Port  Russell . 
Port  Russell . 
Port  Russ<ell . 
Port  Russell . 

Sydney 

Sydney 


U  10  I  Apia. 
11  (16  I  Apia. 
11  04  I  Apia. 
10  5>^  Apia. 
1100    Apia. 


11  08  !  Apia. 


11  11  Apia., 
11  13  '  Apia. 
11  19  ApU. 


11  10 


11  08 


10  46 
10  89 
10  20 


10  09 


10  00 


10  13 
10  11 


Apia. 
Apia. 


Apia. , 
Apia. 
Apia. 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 


9  43  Nagasaki . 
9  52  Nagasaki . 
9  49     Nagasaki . 


10  04 
10  00 
10  04 
10  03 
10  01 
9  48 
9  34 


Nagasaki. 
Nagasaki . 
Nagasaki . 
Nagasaki . 
Nagasaki . 
Nagasaki . 
Bombay . . 


Page. 


217 
217 
217 
217 
217 
221 
221 


209 
209 
209 
209 
209 


209 


209 
209 
209 


209 


209 
209 
209 


209 


209 


209 


209 


9  15  Bombay 

8  55  Nagawki 173 

8  50  Nagasaki 173 

8  46  Bomtjay 249 


173 
173 
173 


173 
173 
173 
173 
173 
178 
249 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  time, 
h. 


h.  m. 

-  1  68 
-488 
+  8  49 
+  854 

-  0  26 
-027 
-082 


-11  42 
-11  12 
+10  58 
+11  28 
+11  18 


+11  48 


+  9  61 
+10  28 
+10  22 


+11  53 


+10  08 


+11  59 
+10  14 
-786 


-10  85 


-420 


4  40 


+  240 
-006 


-12  16 
+  506 

-  1  55 

-  5  49 


+  9  28 
+  853 
+  908 


+  8  52 
+  8  57 
-083 
+  007 
+  0  57 
+  088 
-  1  20 


m. 
126 

-  4  24 
+  406 
+  4  11 

-  0  10 
-026 
-082 


-11  39 
-11  11 
+10  68 
+11  26 
+11  19 


+11  44 


+  9  61 
+10  28 
+10  28 


+11  56 


+10  06 


+12  00 
+10  17 
-  7  86 


-10  87 


4  19 


+  2  41 
-004 


-12  09 
+  6a5 
-  1  56 
-6  41 


+  9  24 
+  853 
+  909 


+  853 
+  866 
-032 
+  007 
+  055 
+  084 
-  1  17 


Height. 


HW. 


LW. 


Mean  Low 
Water  Springs. 

feet. 
-3.2 
-0.6 


2.2 

-2.6 

-1.0 

+1.1 

+1.0 


+0.4 

0.0 

0.0 

+0.8 

-fO.4 


feet. 
-0.4 
-0.2 
-0.2 
-0.8 
-0.2 
+0.1 
0.0 


Ratio 

of 
ranges. 


0.0 
0.0 
0.0 
+0.1 
0.0 


+0.9  I  +0.1 


+0.4 

-0.2 

0.0 


+0.6 


+0.6 


0.0 
+0.8 
-0.4 


-LO 


-0.8 


-0.8 


+2.6 
+0.9 


+2.2 
-0.6 
-1.6 
-0.6 


-4.2 
-4.4 
-4.2 


-4.4 
-6.0 
-2.6 
-L8 
+0.2 
+0.2 
+1.8 


I 


+0.2 
0.0 
0.0 


0.0 


0.0 


0.0 

+0.1 

0.0 


-0.2 


0.0 


0.0 


+0.8 
+0.1 


-0.2 
-0.2 
-0.4 
-0.6 


-0.6 
-0.6 
-0.6 


-0.6 
-0.6 
-0.4 
-0.4 
-0.2 
-0.2 
-0.2 
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Interval. 


s 


Mean. 


HWI.     LWI, 


Tropic. 


HHWI.      LLWI. 


Range  of  tide. 


Mean 

(Mn). 


Spring 

(8«). 


Neap 
(NpJ. 


Great 
tropic 

(Gc). 


Tropic  diurnal 
inequality. 


HWQ. 


Diurnal  wave. 


Mean  sea  level 
above  planeof— 


LWQ. 


Tropic 
HW 

inter- 
val. 


Tropic  Predic- 
range.    tions. 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


9 
10 
11 
12 


13 


14 
15 
16 


19 
20 
21 


22 


23 


25 
26 


27 
28 
29 
30 


81 
I  32 


34 
35 
86 

I  37 

'38 

39 

40 


h,m. 
522 
320 
U  45 
II  50 
780 
820 
8  15 


7  55 

8  25 
540 
6  15 
6  05 


680 


Km. 
028 
980 
538 
688 

1  17 

2  06 
2  02 


1  45 

2  13 

11  52 
000 

12  18 


0  18 


4  88   10  50 
6  15   11  27 

5  10   11  28 


080 


4  50 


6  45 

500 

12  00 


900 


2  60 


230 


950 
705 


11  45 
055 
620 
545 


5  15 
4  45 
500 


445 
450 
746 

8  26 

9  16 
850 

10  15 


11  05 


088 
11  15 
5  47 


245 


908 


848 


888 
053 


583 

708 

007 

12  00 


11  28 

10  57 

11  18 


10  58 

11  00 
183 
2  12 
800 
288 
4  00 


h.m. 
524a 
322a 
1147a 
11  52 
782a 
8  18a 
809a 


754a 
824d 
589a 
6  14a 
604a 


629a 


8826 
4  106 
4056 


6  89a 


644a: 
459a| 
11  69a! 


868a 


2  496 


2296 


9  496 
7046 


12  10a 
1  806 
6596 
6  146 


6086 
5406 
5586 


5406 
6  516 
8  276 
9046 
9486 
9226 
10  416 


A.  fn, 
020a 
9  27a 
529a 
584a 

1  18a 

2  82a 
22Sa 


1  54a 
223a 

12  026 
009a 

12  276 


026a 


11016 
11  886 
11  846 


088a 


4  49a  '      11  186 


048a 

11  246 

6  Ola 


2  57a 


9  18a 


858a 


8446 
1  016 


582a 
706a 
0056 
11  59a 


1126a 

10  54a 

11  Ua 


10  55a 
10  67a 

1  316 

2  106 
2586 
2866 
8596 


feet. 
2.8 
4.8 
8.2 
2,9 
4.8 
4.4 
4.8 


2.9 
2.5 
2.7 
2.8 
2.9 


3.4 


2.8 
2.4 
2.5 


8.1 


8.1 


2.7 
2.8 
2.2 


1.7 


1.9 


1.9 


4.8 
3.4 


11.3 
5.9 
4.9 
8.7 


2.5 
2.4 
2.6 


2.4 
1.9 
4.0 
4.7 
6.6 
6.5 
10.9 


feet. 

feet. 

2.5 

2.1 

5.8 

4.8 

3.5 

2.9 

3.2 

2.6 

4.7 

8.9 

5.4 

8.8 

5.3 

8.2 

8.6 
8.1 
8.8 
8.5 
8.6 


4.2 


8.8 
8.0 
8.1 


8.8 


8.3 
8.5 
2.7 


2.1 


2.4 


2.4 


5.9 
4.2 


14.0 
7.8 
6.0 

10.7 


3.1 
3.0 
8.2 


8.0 
2.4 
5.0 

5.8 
8.1 
8.0 
13.5 


2.2 
1.9 
2.0 
2.1 
2.2 


2.5 


1.9 
1.8 
1.9 


2.8 


2.8 


2.0 
2.1 
1.6 


1.8 


1.4 


1.4 


8.6 
2.5 


8.3 
4.3 
3.6 
6.4 


1.8 
1.8 
1.9 


1.8 
1.4 
2.9 

a4 

4.8 
4.8 
8.0 


feet. 
2.4 
5.2 
8.5 
8.2 
4.6 
5.4 
5.8 


8.0 
2.6 
2.8 
2.9 
3.0 


8.5 


8.1 
2.7 
2.9 


8.2 
8.2 


2.8 
2.9 
2.2 


1.7 


1.9 


1.9 


4.9 
8.4 


20.2 
12.3 
10.7 
16.5 


6.7 
6.4 
6.7 


6.4 
5.5 
9.4 
10.5 
18.5 
13.1 
19.6 


feet. 
0.8 
0.4 
0.8 
0.8 
0.8 
1.7 
1.7 


0.4 
0.4 
0.4 
0.4 
0.4 


0.4 


0.5 
0.4 
0.4 


0.4 


0.4 


0.4 
0.4 
0.8 


0.3 


0.8 


0.8 


0.5 
0.4 


2.5 
1.8 
1.6 
2.2 


1.2 
1.1 
1.2 


1.1 
1.0 
1.5 
1.6 
1.9 
1.8 
2.4 


feet. 
0.2 
0.2 
0.2 
0.2 
0.2 
0.5 
0.5 


0.1 
0.1 
0.1 
0.1 
0.1 


0.1 


1.6 
1.1 
1.2 


0.1 
0.1 


0.1 
0.1 
0.1 


0.1 


0.1 


0.1 


0.1 
0.1 


6.1 
4.4 
4.0 
5.4 


2.9 

2.8 
2.9 


2.8 
2.5 
3.7 
4.0 
4.8 
4.6 
6.0 


h.m. 


feet. 
0.4 
0.4 
0.3 
0.3 
0.4 
1.8  I 
1.7 


0.4 
0.4 
0.4 
0.4 
0.4 


0.4 


1.7 
1.8 
1.4 


0.4 


0.4 


0.4 
0.4 
0.8 


0.3 


0.3 


0.8 


0.5 
0.4 


6.6 
4.8 
4.4 

5.8 


8.1 
8.1 
8.2 


3.1 
2.7 
8.9 
4.3 
6.1 
4.9 
6.5 


feet. 
1.2 
2.6 
1.8 
1.6 
2.4 
2.7 
2.6 


1.8 
•  1.6 
1.6 
1.8 
1.8 


2.1 


1.9 
1.5 
1.6 


1.9 


1.9 


1.6 
1.8 
1.4 


1.0 


1.2 


1.2 


3.0 
2.1 


7.0 
8.6 
3.0 
6.4 


1.6 
1.5 
1.6 


1.5 
1.2 
2.5 
2.9 
4.0 
4.0 
6.8 


feet. 
1.2 
2.5 
1.7 
1.6 
2.8 
2.5 
2.4 


1.4 
1.2 
1.8 
1.2 
1.4 


1.7 


1.8 
1.4 
1.5 


1.5 


1.5 


1.3 
1.4 
1.1 


0.8 


0.9 


0.9 


2.4 
1.7 


8.6 
5.2 
4.4 
7.1 


2.8 
2.6 
2.8 


2.6 
2.2 
3.8 
4.4 
5.7 
6.5 
8.4 


EOMt. 
o 
15.5 
18.0 
19.0 
17.5 
11.5 
11.0 
10.5 


10.0 
10.0 
10.0 
9.5 
10.0 


10.0 


9.5 
9.5 
10.0 


9.5 


9.0 


8.5 
8.6 
7.0 


6.5 


6.0 


6.0 


7.5 
7.0 


4.0 
2.5 
2.6 
2.0 


6.0 
5.5 
5.5 


6.5 
6.5 
7.0 
7.0 
7.0 
6.0 
6.0 
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10 


station. 


AUSTRALASIA— Continued. 

AUSTRALIA. 

North  Aiutralia. 


Turtle  Point,  Victoria  River. , 

Pearce  Point , 

Port  Keats , 

Port  Patterson , 

Port  Darwin 


Adelaide  River  Entrance  . . 

PortEssinfilon 

Liverpool  River  Entrance. . 

Cape  wilberfo»xje 

Sir  Edwaid  Pellew  Islands. 

QuecTuland. 


Kimberlv 

Booby  Island,  Torres  Strait . . . 

Cape  York,  Torres  Strait 

Murray  Islands,  Torres  Strait . 

Cape  Sidxnouth ^ 

Cooktown 


Cairns  Harbor 

Townsville 

Bowen,  Port  Denlson 

Mackay,  Pioneer  River 

Rockhampton,  Fitzroy  River . 

Bundabeiv,  Burnett  River 

Brisbane  Bar 


New  South  Wales. 

Ballina 

Southhead.  Clarence  River. 

Port  Macquarie 

Crowdy  Head 

Port  Stephens  . 


Geographic  position. 


Lati- 
tude. 


Longitude. 


Arc.     Time. 


South. 

O      /      ' 

14  60  , 
14  23 

14  06  I 
12  39  , 
12  25  . 

12  10 

11  11 

12  00 
11  54  ! 

15  81 


17  27 
10  36 
10  43 
9  57 
13  24 

15  27 

16  55 

19  15 

20  01 

21  09 

23  22 

24  45 
27  81 


28  52 

29  25 

81  25 
31  51 

82  45 


Newcastle 32  57 


SYDNEY 

Botany  Bay 

Ulladulla  Harbor.... 

Montagu  Island 

Eden,  Twofold  Bay  . 


Victoria. 


Oabo  Island 

Entrance  to  Gippsland  lakes. 

Corner  Inlet 

Venus  Bay 

Port  Western 


Sorrents  Back  Beach  ( Ocean  Beach )  38  22 


83  52 
33  59 

35  22 

36  15 

37  a5 


37  85 

37  48 

38  43 
38  41 
38  31 


Nepean  Point,  Port  Phillip 

Geelonar,  Port  Phillip 

Melbourne  (Williamstown) 

Warmambool  Harbor,  Lady  Bay... 
Portland  Bay 


Tasmania  and  Boss  Stmit. 


Currie  Harbor,  King  Island . 

Port  Dalrymple 

Goose  Island,  Banks  Strait . . 

Hobart 

Macquarie  Harbor 


South  Australia. 


Port  Macdonnel 

Kingston 

Cape  WiUoughby,  Kangaroo  I . 
Port  Adelaide  (Semaphore).. 
Port  Wakefield 


Port  Victoria,  Spencer  Gulf. 

Port  Pirie,  Spencer  Gulf 

Port  Augusta,  Spencer  Gulf . 
Coffin  Bay . 


38  18 
38  07 

37  58 

38  23 
38  20 


39  57 

41  08 

40  19 

42  53 

42  12 


38  04 
36  50 
35  51 
34  51 
84  12 

34  30 
33  06 
82  28 
84  26 


PortEyre 81  57 


£att. 


129  14 
129  20 
129  37 
180  25 

180  87 

181  18 

136  84 

137  01 


140  56 

141  55  ' 

142  31 

144  02 

143  36  j 

145  15 

146  47 
146  50  ; 

148  15 

149  16 

150  82  I 

152  18 

153  00 


h.m. 
8  87 
887 
838 
8  42 
8  42 

845 
8  48 

8  57 

9  06 
906 


9  24 
928 
930 
986 
9  34 
9  41 

9  43 
9  47 
963 
9  57 
10  02 
10  09 
10  12 


I 


163  33 
163  28 
152  56 
152  46 
152  18 
151  44 

151  12 
151  09 
150  81 
150  14 
149  55 


149  55 
148  32 
146  35 

145  46 

146  22 

144  46 
144  39 
144  26 
144  55 
142  26 
141  87 


143  51 

146  49 

147  48 
147  21 
145  13 


140  40 
189  61 
138  10 
138  30 
138  09 

137  28 
188  00 
137  46 
IS.^  22  , 
132  80 


10  14 
10  14 
10  12 
10  11 
10  09 
10  07 

10  05 
10  a5 
10  02 
10  01 
10  00 


10  00 
9  54 
946 
943 
9  41 

9  39 
939 
9  38 
9  40 
9  80 
926 


9  35 
9  47 
9  51 
9  49 
9  41 


9  28 
9  19 
9  13 
9  14 
9  13 

9  10 
9  12 
9  11 
9  01 
850 


Standard  port  for 
reference. 


Name. 


Page 


Bombay... 
Bombay . . . 
Bombay . . . 
Bombay . . . 
Bombay . . . 

Bombay... 
Bombay . . . 
Bombay . . . 
Bombay . . . 
Nagasaki.. 

Nagasaki.. 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 

Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney:... 
Sydney 

Sydney . . . . 
Sydney . . . . 

Sydney 

Sydney 

Sydney 

Sydney — 

Svdney 

Melbourne 
Melbourne 
Melbourne 

Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 

Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 


Port  Adelaide . 
Port  Adelaide . 
Port  Adelaide . 
Port  Adelaide . 
Port  Adelaide . 

Port  Adelaide . 
Port  Adelaide . 
Port  Adelaide . 
Port  Adelaide . 
Port  Adelaide . 


Tidal  differences. 

Height 


Time. 


HW. 


LW. 


Time  meridian, 
iS^Eatt. 


249 
249 
249 
249 
249 

249 
249 
249 
249 
173 


178 
181 
131 
181 
181 
181 

131 
181 
181 
131 
181 
131 
181 


221 

221 

221 

221  I 

221 

221 

221 
221 
221 
221 
221 


221 
221 
225 
225 
225 

225 
225 
225 
225 
225 
225 


225 
225 
225 
225 


229 
229 
229 
229 
229 

229 
229 
229 
229 
229 


h.  m. 
^  4  11 

-  4  26 
-627 
-726 

-  6  19 

-604 
-722 

-  6  14 

-  3  41 
-109 


A.  m. 
-406 
-426 
-6  21 
-728 
-606 

-569 

-  7  17 
-608 
-886 

-  1  08 


Time  meridian. 
160^  East. 


HW.  '   LW. 


Ratio 

of 
ranges. 


Mean  Low 
Winter  Springs. 

feet. 
+  6.4 
+10.4 


+  9.4 
+  4.8 
+  5.0 

+  4.8 
+  1.2 
+  0.4 

-  1.6 

-  1.1 


+10  14 
+  0  15 
-807 
+  602 
+  4  49 
+  626 

+  5  24 
+  626 
+  584 
+  626 
+  705 
+  428 
+  6  10 


+  007 

-  0  40 
+  007 
+  0  13 
-036 
-006 

000 

-  0  46 
-023 
-022 
-036 


-  0  01 

-  0  15 

-  2  21 

-  2  81 

-  2  18 

-348 
-400 

-  0  15 
000 

-  1  42 

-  1  45 


-841 

-  4  17 

-  6  48 

-  7  25 


+10  14 
-  0  SO 
-252 


+  0.8 
+  2.6 
+  2.6 
+  6  17  i+  4.2 
+  6  06  '+  4.2 
+  6  48    +0.3 


+  5  41 
+  5  48 
+  653 
+  6  43 
+  7  23 
+  4  43 


+  0.9 
+  8.4 
+  3.6 
+10.6 
+  4.2 
+  3.4 


+  6  28    +  0. 7 


+  0  26   -  1.2 

-  0  42  I-  0.2 
+  0  06  -  0.2 
+  0  14    +  0.6 

-  0  37  1+  1.6 

-  0  13  '      0.0 


000 
-036 

-  0  28 

-  0  22 
-086 


-  0  01 

-  0  15 
-2  81 

-  8  11 
-227 

-  4  51 

-  4  10 

-  0  19 
000 

-  1  51 

-  1  52 


-  1  46 

-  8  48 
-427 

-  6  68 
-785 


Time  merUUan, 
1SB°  EasL 


-446 

-  4  38 
-008 

0  00 
+  0  28 

-  1  80 
+  808 

+  4  19 

-  8  16 

-  4  16 


-4  51 
-448 
-006 
000 
+  0  24 

-  1  88 
+  805 
+  4  21 

-  8  14 

-  028 


0.0 
+  2.6 
+  1.1 
+  LO 
+  0.9 


+  0.4 
-1.1 
+  5.0 
+  4.2 
+  6.2 

+  5.0 
+  0.4 
+  1.0 
0.0 
+  0.8 
+  0.8 


+  0.8 
+  6.6 
+  6.8  I 
+  2.1 
+  0.8 


-  2.0 

-  2.0 

-  0.6 
0.0 

+  3.0 

-  1.8 
+  2.0 
+  4.0 

-  0.8 

-  L2 


feet. 
+0.2 
+0.6 
+0.6 
0.0 
0.0 


0.0 
-0.4 
-0.4 
-0.6 
-0.8 


0.0 
+0.5 
+0.6 
+0.6 
+0.6 
+0.5 

+0.7 
+0.6 
+0.6 
+1.4 
+0.6 
+0.6 
+0.3 


-0.2 
0.0 
0.0 
0.0 

+0.1 
0.0 

0.0 
+0.2 
+0  1 

0.0 
+0.1 


-0.2 
-0.3 
+0.2 
+0.2 
+0.2 

+0.2 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
+0.4 
+0.2 
+0.2 

0.0 


-0.2 

-0.2 

0.0 

0:0 

+0.8 

-0.2 

+0.6 

+1.0 

0.0 

0.0 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

l| 

Varia-    1 
tion  oi 
the  com- 
pass. 

1 

s 

Me 

an. 

Tro 

pic. 

Mean 

(Mn). 

X7 

Neap 
(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW      Tropic 
inter-    range. 

Predic- 
tions. 

Tropic 
LLW. 

•       3 

z 

HWI. 

LWI. 

HHWI. 

LLWI. 

val.    ' 

.J 

h.m. 

Km. 

h.m. 

h,m. 

feet. 

feet. 

fea. 

feet. 

feet. 

feet 

h.m. 

feet 

feet. 

feet. 

o       1 

1 

700 

048 

7226 

0  476 

15.1 

18.6 

11.0 

25.8 

2.8 

7.1 

7.6 

9.3 

11.2 

2.5  ! 

2 

646 

027 

7066 

0266 

18.6 

23.0 

18.6 

29.9 

8.1 

7.9 

8.5 

¥.5 

18.2 

2.6 

3 

545 

1168 

6056 

11  67a 

17.7 

21.9 

12.9 

28.8 

8.1 

7.7 

8.3 

11.0 

12.6 

2.5 

4 

360 

10  00 

4  136 

969a 

18.6 

16.7 

9.9 

28.2 

2.7 

6.7 

7.2 

8.4 

10.2 

2.5 

5 

4  57 

.1118 

5206 

11  17a 

18.8 

17.0 

10.0 

28.6 

2.7 

6.8 

7.3 

8.5 

10.3 

2.6 

6 

5  15 

11  27 

5886 

11  26a 

18.6 

16.8 

9.9 

28.4 

2.7 

6.8 

7.3 

8.4 

10.2 

2.6 

7 

400 

10  12 

4266 

10  11a 

10.8 

12.7 

7.5 

18.8 

2.3 

5.9 

6.8 

6.4 

8.2 

2.5 

8 

6  17 

006 

6  446 

0  046 

9.7 

12.0 

7.1 

18.2 

2.3 

6.0 

6.1 

6.0 

7.6 

8.0 

9 

800 

148 

8806 

1  476 

7.9 

9.8 

5.8 

15.8 

2.1 

5.1 

5.5 

4.9 

6.6 

8.5 

lU 

7  16 

108 

7  526 

1016 

5.4 

6.6 

4.0 

11.5 

1.7 

4.2 

4.6 

8.3 

4.8 

4.0 

11 

680 

1142 

6026 

U416 

7.0 

8.7 

6.1 

14,0 

2.0 

4.8 

5.2 

4.4 

6.9 

5.0 

12 

420 

10  80 

4  166 

10  496 

6.8 

7.8 

4.7 

7.5 

2.1 

0.6 

2.1 

3.9 

3.4 

4.6  1 

13 

100 

7  10 

0566 

7306 

6.4 

8.0 

4.7 

7.6 

2.1 

0.6 

2.2 

4.0 

8.5 

5.0 

14 

9  15 

800 

9  10o 

8  176 

8.0 

9.7 

5.9 

9.3 

2.3 

0.7 

2.4 

4.8 

4.4 

5.0 

15 

900 

2  47 

856a 

2606 

7.8 

9.6 

6.8 

9.1 

2.8 

0.7 

2.4 

4.8 

4.8 

5.6 

16 

944 

381 

9  44a 

8  13a 

4.1 

6.5 

2.3 

4.7 

1.2 

0.1 

9  43 

1.2 

2.8 

2.1 

6.0 

17 

944 

881 

10  04a 

808a 

4.5 

6.4 

1.9 

6.0 

2.1 

1.6 

12  10 

2.6 

8.2 

2.9 

6.5 

18 

950 

888 

946a 

8  576 

7.1 

8.7 

6.8 

8.4 

2.2 

0.7 

2.3 

4.4 

3.9 

7.0 

19 

10  06 

868 

10  00a 

4  126 

7.8 

9.0 

5.4 

8.6 

2.2 

0.7 

2.8 

4.5 

4.0 

7.0 

20 

11  00 

448 

10  66a 

5  016 

18.6 

16.8 

10.0 

15.3 

8.0 

0.9 

8.1 

8.4 

7.8 

7.5 

21 

11  45 

533 

11  40a 

5506 

7.9 

9.7 

6.9 

9.2 

2.3 

0.7 



2.4 

4.8 

4.0 

8.0 

22 

9  16 

800 

9  10a 

8  196 

7.2 

8.9 

5.3 

8.5 

2.2 

0.7 

2.8 

4.4 

4.0 

8.5 

23 

10  00 

848 

10  06a 

322a 

4.7 

5.8 

8.8 

6.5 

1.9 

0.4 

10  46 

1.9 

2.9 

2.4 

9.0 

24 

902 

807 

906a 

2  24a 

2.3 

2.8 

1.8 

8.1 

1.6 

0.2 

941 

1.6 

1.4 

1.2 

9.5 

2& 

8  16 

200 

8  07a 

2  276 

8.2 

4.0 

2.4 

4.0 

1.5 

0.4 

1.6 

2.0 

1.8 

9.5 

26 

900 

2  46 

863a 

8  126 

8.8 

4.1 

2.4 

4.2 

1.5 

0.6 

1.5 

2.0 

1.9 

9.5 

27 

906 

268 

8  69a 

8  166 

4.0 

4.9 

8.0 

4.9 

1.6 

0.5 

1.6 

2.4 

2.3 

9.5 

28 

8  16 

200 

809a 

2  286 

4.8 

5.8 

8.6 

5.9 

1.8 

0.6; 

1.9 

2.9 

2.7 

9.5 

29 

842 

222 

8S2a 

2  516 

3.4 

4.2 

2.5 

4.2 

1.6 

0.6 

707 

1.6 

2.1 

1.9 

9.5 

30 

846 

283 

8  87a 

3006 

3.4 

4.2 

2.6 

4.8 

1.5 

0.5 

721 

1.5 

2.1 

1.9 

9.5 

81 

800 

167 

7  64a 

2  176 

5.7 

7.0 

4.2 

6.8 

2.0 

0.6 

2.0 

3.6 

3.2 

9.5 

32 

820 

207 

8  13a 

2  316 

4.4 

5.4 

8.3 

5.4 

1.7 

0.5 

1.8 

2.7 

2.5 

9.5 

33 

820 

207 

8  18a 

2  316 

4.3 

6.3 

3.2 

5.3 

1.7 

0.5 

1.8 

2.6 

2.4 

10.0 

34 

806 

1  52 

769a 

2  156 

4.2 

6.2 

3.1 

6.2 

1.7 

0.5 

1.7 

2.6 

2.4 

9.5 

85 

840 

227 

834a 

2606 

4.0 

4.5 

8.4 

6.0 

1.7 

0.5 

1.6 

2.2 

2.1 

10.0 

136 

820 

207 

8  12a 

2866 

2.6 

2.9 

2.2 

3.5 

1.4 

0.3 

1.8 

1.4 

1.4 

9.0 

87 

004 

6  16 

022a 

6  186 

6.4 

7.2 

5.6 

7.8 

0.4 

2.0 

2.0 

3.6 

3.8 

8.5 

'38 

11  45 

688 

12  056 

5806 

5.6 

6.3 

4.8 

6.9 

0.4 

1.8 

1.9 

3.2 

8.7 

8.0 

,  89 

0  02 

6  16 

0  19a 

6  126 

7.6 

8.5 

6.5 

9.1 

0.4 

2.2 

2.2 

4.2 

4,9 

8.0 

40 

10  56 

3  49 

11  136 

3466 

6.5 

7.3 

5.7 

7.7 

0.4 

2.0 

2.0 

8.6 

4.2 

8.0 

41 

10  43 

4  80 

11  116 

4266 

2.2 

2.5 

1.9 

3.0 

0.2 

1.2 

1.1 

1.2 

1.7 

8.0 

42 

202 

820 

229a 

8  166 

2.7 

3.0 

2.3 

8.6 

0.2 

1.3 

1.8 

1.5 

2.0 

7.5 

43 

2  19 

8  41 

264a 

8  856 

1.7 

1.9 

1.5 

2.3 

0.2 

1.0 

746 

1.0 

1.0 

1.3 

8.0 

44 

027 

640 

0  67a 

6356 

2.6 

2.8 

2.2 

3.8 

0.2 

1.2 

1.8 

1.4 

1.8 

7.0 

45 

020 

686 

048a 

6  816 

2.4 

2.7 

2.1 

8.2 

0.2 

1.2 

1.2 

1.4 

1.8 

6.5 

;  46 

085 

660 

105a 

6456 

2.5 

2.8 

2.2 

8.8 

0.2 

1.2 

1.3 

1.4 

1.8 

7.5 

47 

11  10 

600 

11  256 

4586 

8.0 

9.0 

6.9 

9.5 

0.4 

2.2 

2.2 

4.5 

5.1 

9.0 

48 

10  88 

426 

10  566 

4226 

7.2 

8.1 

6.2 

8.7 

0.4 

2.1 

2.1 

4.0 

4.6 

9.0 

49 

805 

162 

8286 

1  486 

8.7 

4.2 

3.2 

4.7 

0.3 

1.5 

1.5 

2.1 

2.6 

9.5 

50 

7  20 

107 

7486 

1086 

2.4 

2.7 

2.1 

8.2 

0.2 

1.2 

1.2 

1.4 

1.8 

8.5 

151 

11  62 

540 

11326 

706a 

2.7 

4.2 

0.2 

2.8 

2.1 

0.6 

2.2 

2.1 

1.2 

6.0 

52 

11  66 

644 

11  666 

7  10a 

2.7 

4.2 

0.2 

2.8 

2.1 

0.6 

2.2 

2.1 

1.2 

6.0 

53 

400 

10  15 

844a 

1126a 

8.8 

5.8 

0.8 

8.9 

2.4 

0.7 

2,6 

2.9 

1.6 

5.0 

54 

4  04 

10  22 

353a 

1108a 

4,6 

6.3 

0.9 

5.6 

2.7 

0.8 

253 

2.8 

3.2 

2.4 

5.0 

55 

4  31 

10  45 

4  IM 

11  37a 

6.6 

10.2 

0.6 

6.7 

8.2 

1.0 

3.4 

6.1 

2.8 

6.0 

56 

230 

845 

2  13a 

10  05a 

2.9 

4.5 

0.3 

8.0 

2.1 

0.6 

2.2 

2.2 

1.3 

5.0 

57 

7  05 

1  00 

663a 

1576 

5.9 

9.0 

0.6 

5.9 

*    3.0 

1.0 ; 

3.2 

4.5 

2.6 

5.0 

58 

820 

2  16 

8  l/a 

3  076 

7.4 

11.4 

0.7 

7.5 

8.4 

1.0 

3.6 

6.7 

3.3 

5.0 

59 

035 

6  56 

0  18a 

7286 

3.6 

5.5 

0,3 

3.7 

2.4 

0.7 

2.5 

2.8 

1.5 

4.0 

60 

11  60 

935 

11  326 

10  52a 

3.3 

5.1 

0.3 

8.4 

2.3 

0.7 

2.4 

2.6 

1.4 

3.0 

416 
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Station. 


AUSTRALASIA— Continued. 

AUSTRALIA— continued. 

WeHem  Australia. 

Princess  Royal  Har.,  K.  Geo.  8d  . . 

Albany,  King  Gtt>rste  Sound 

Freemantle.  Swan  River  Entrance 

Champion  Bay 

PortWalcott 

Collier  Bay 

Cambridge  Bay 

ASIA  (South  Coast). 

INDIA. 

Bay  qf  Benffol,  east  coast. 


Mergui 

Reef  Island,  Tavoy  River  Entr. 

Y6,Y6  River 

Amherst,  Moulmein  River 

Moulmein,  Moulmein  River 


Geographic  position. 


Lati- 
tude. 


South, 
o  / 
86  06 
86  01 
82  08 
28  47 
20  89 
16  28 
16  00 


North. 

12  26 
18  86 
16  16 
16  06 
16  29 


Longitude. 


Arc.     Time. 


East. 


118  00  I 
117  64 

116  46 
114  85 

117  18 
124  26  I 
128  10 


Elephant  Point,  Ran|nx>n  River 16  SO 

Rangoon,  Rangoon  Klver 16  46 

Bassein  River  Entrance !  16  00 

Akyab 20  08 

Chlttagong 22  20 

Bay  of  Bengal,  ^vest  coast. 

Dublat,  Hoogly  River 21  88 

Diamond  Harbor,  Hoogly  River. ...  22  11 
Calcutta  (Kidderpore),  Hoogly  R.'  22  82 

False  Point I  20  28 

Vizagapatam 17  41 


I 


Couanada 

Madras 

Negapatam 

Pamban  Pass,  RAmesvaram  Island. 


16  66 
18  06 
10  46 
9  16 


Tuticorin 8  48 


Bay  qf  Bengal  Islands. 


I 


Trincomalee.  Ceylon 

Point  de  Galle,  Ceylon 

Colombo,  Ceylon 

Port  Blair,  Andaman  Islands 

Port  Comwallls,  Andaman  Islsnds. 
Nan  kauri  Harbor,  Nicobar  Islands. 

Arabian  Sea,  cast  coast. 


Qullon 

Cochin 

Beypore ... 
Mangalore. 
KAr^vftr.... 


Goa,  or  MormugOa , 

Bombay,  Apollo  Bandar 

BhAvnagar 

Port  Albert  Victor  (KAthiwadar) 


Okha  Point  and  Bet  Harbor 

NavAnAr  Point,  Gulf  of  Cutch . . 
Hansthal  Point,  Gulf  of  Cutch  . 
Karachi 


Arabian  Sea  Islands. 

Suadlva  Atoll,  Maldive  Islands  .... 

8.  Mai^  Atoll.  Maldlve  Islands 

Malcolm  Atoll,  Maldlve  Islands 

Mlnikol  Light 

Klltan  Island,  Laccadlve  Islands  .. 
Cherbanlanl  Reef,  Laccadlve  Ids  . . 

BALUCHISTAN. 


Sunmlyani  Harbor . 
GwadarBay 


883 
6  02 
6  66 
11  41 
13  19 
8  06 


864 
968 

11  10 

12  62 
14  48 

16  26 
18  66 

21  48 
20  58 

22  28 
22  44 
22  56 
24  47 


084 

.406 

6  17 

8  16 

11  29 

12  20 


26  26 
25  10 


A.  m. 
7  52 
7  52 
743 
7  88 

7  49 

8  18 
883 


98  86 

96  13  I 

97  68 
97  84  , 
97  87  I 

96  18  I 
96  12  i 
94  20 
92  64  I 
9160  I 


684 
683 
682 
690 
6  80 

6  25 
6  25 
6  17 
6  12 
607 


I 


88  06  5  52 

88  12  6  58 

88  22  '  558 

86  47  j  5  47 

83  17  I  6  88 


82  15 
80  15  1 
79  61  , 
79  09  ' 

78  09  I 


81  13 
80  18 
79  50 

92  45 
98  00 

93  30 


76  37 
76  16 
76  48 
74  50 
74  06 

73  48 
72  50 
72  09 
71  83 

69  06 

69  43 

70  21 

66  68 


73  27 
73  80 

72  88 

73  01 
73  00 
71  52 


66  35 
62  20 


Standard  port  for 
reference. 


Tidal  dlflerences. 


Name. 


Batavia 
Batavia 
Batavia 
Batavia 
Bombay 
Bombay 
Bombay 


Rangoon  . 
Rangoon  . 
Rangoon  . 
Rangoon  . 
Calcutta.. 

Rangoon . 
Rangoon  . 
Rangoon . 
Calcutta.. 
Calcutta.. 


6  29 
621 
6  19 
5  17 
5  13 


525 

5  21 

6  19 
6  11 
6  12 
6  14 


506 
505  I 
603  I 
4  59  I 
4  56 

4  55 
4  51 
4  49 
4  46 

4  36 
4  39 
4  41 
428 


454 
454 
4  60 
4  52 
4  62 
4  47 


426 
4  09 


Calcutta. 
Calcutta. 
Calcutta. 
Madras.. 
Madras.. 

Madras.. 
Madras.. 
Madras . . 
Colombo. 
Colombo. 


Colombo.., 
Colombo.., 
Colombo... 
St.  Johns . 
St.  Johns ., 
St.  Johns . . 


Yokohama 169 

Yokohama 

Yokohama 169 

Yokohama .... 
Karachi 253 


Page. 


197 
197 
197 
197 
249 
249 


233 


283 

287 

233 
283 
283 
287 
237 


237 
237 
237 
241 
241 

241 
241 
241 
245 
246 


245 
246 
246 
47 
47 
47 


Karachi . . 
Bombay . . 
Shanghai. 
Karachi . . 


263 
249 
181 
263 


Bombay... 249 


Bombay . 
Bombay . 
Karachi . 


Karachi . 
Karachi . 
Karachi . 
Karachi . 
Karachi . 
Karachi . 


Karachi . 
Karachi . 


249 
249 
263 


258 
268 
263 
263 
263 
253 


253  ; 
253 


Time. 


HW. 


LW. 


Time  meridian, 
19(P  East. 


h.  m. 
+12  62 
+12  80 
+11  17 
+10  80 
+  009 
-004 
+  824 


h.  m. 
+10  44 
+  907 
+  9  41 
+  737 
+  007 
-  0  18 
+  827 


Height. 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Low 
WalerSpiinffs. 

feet. 
+  0.2 
+  0.6 


Ijocal  time. 


+  6  14 
+  624 
+  7  19 
+10  11 
+  141 

-0  67 
000 

-  1  21 

-  4  11 
-023 


-8  52 
-228 
000 
+  089 
+  007 

+  0  01 

000 

-004 

-  0  18 

-  0  08 


-  6  10 
+  007 
000 
+  288 
+  2  48 
+  2  08 


520 
680 
625 
959 
1  42 


-  1  12 
000 

-  1  20 
-5  39  1—8.0 

-  1  10   +  1.8 


0.0 
+  1.0 
+  5.6 
+20.7 
+10.2 


+  1.0 
+  1.2 
+  1.0 
+  2.0 
+  0.4 

+  1.0 

0.0 

+  L7 


-5  12 

-  2  48 
000 

+  033 
+  008 

+  009 

000 

+  0  11 

-  0  13 
+  002 


-605 
+  0  18 
000 
+  2  86 
+  246 
+  2  01 


I 


439  I 

5  49  . 
600 

6  31 
038 


-4  46 
-656 
-602 
-  6  33 

+  022 


+  0  18  +  0  09 

0  00  0  00 

+  4  22  +  8  19 

+  4  10  +  3  42 

+  0  39  +  0  81 

+  1  45  +  1  56 

+  2  23  +  8  12 

000  000 


+  259 
+  229 
+  004 
+  1  11 
+  004 
-  0  26 


1  26 
054 


+  254 
+  2  24 
-0  01 
+  1  14 

-  0  01 

-  0  31 


-  1  25 

-  0  54 


+  2.4 
-I-  4.0 
0.0 
+  8.2 
+  1.1 

+  1.1 
0.0 

-  1.0 
0.0 

+  0.8 


0.0 
-  0.1 

0.0 
+  2.6 
+  4.4 
+  4.2 


-  2.2 
-2.6 

-  2.0 
+  1.8 

-  2.0 

-  1.8 
0.0 

+19.6 
+  1.8 

-  0.9 
+  8.9 
+  5.2 

0.0 


-  8.0 

-  3.9 

-  4.0 

-  4.2 

-  0.8 
-  1.0 


+  0.7 

+  0.6 


feet 
+0.4 
+0.4 
+0.4 
+0.4 
0.0 
+L7 
+0.6 


+0.2 

0.0 

+0.2 

+0.4 

0.0 

+0.2 
0.0 
+0.3 
-0.6 
+0.2 


+0.4 

+0.8 

0.0 

+0.4 

+0.1 

0.0 
0.0 

-0.2 
0.0 

+0.2 


0.0 
+0.1 

0.0 
+0.6 
+1.0 
+  L0 


-0.8 
-0.8 
-0.6 
-0.3 
-0.2 

-0.2 
0.0 

+3.8 
+0.6 

-0.8 

-0.8 

-0.4 

0.0 


-0.4 
-0.6 
-0.4 
-0.6 
0.0 
•0.0 


+0.1 
+0.2 
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1 

i 

i 

iDteiTSl. 

Range  of  tide. 

Tropic  dlumal 
ineqaallty. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

^fw? 

Neap 

(Np). 

Great 
tropic 

(Qc). 

HWQ. 

LWQ. 

Tropic 
Hw 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 

Wetl. 

1 1 

s 

4 

5 

1    6 

7 

A.m 
[11481 
10  58 
10  18 

8  SO 
1180 
1186 

806 

h.m. 

rs  181 

A.   m. 

10  176 
9  556 
8826 
7406 

11526 

11516 
8256 

h.   m. 
8  11a 
684a 
658a 

4  49a 

5  09a 
5  19a 
149a 

feet. 
ro.fii 

feet. 

34.8 
22.7 

feeL 
0.2] 
0.1 
0.0 
0.1 
10.4 
20.8 
13.4 

feet. 
2.2 
2.6 
2.1 
8.0 
24.2 
41.7 
29.6 

feeL 

feel. 

h.m. 
2157 

feet. 
2.1 
2.6 
2.1 
8.0 
7.4 
10.4 
8.6 

feet. 
1.1 
1.3 
1.0 
1.5 
8.8 
17.2 
11.4 

feet 
1.0 
1.8 
1.1 
1.5 
10.6 
18.7 
13.1 

0 

4.0 

4.0 

4.0 

8.0 

0.0 

2.0E 

2.5E 

440 

8  48 

9  80 

■ 

0.5 
0.4 
0.6 
4.8 
27.8 
L8.4 

20  13 

6  10' 
620 
160 

2.8 
8.8 
8.1 

6.9 
9.6 
7.7 

East. 

8 
9 
10 

:ii 

12 

10  40 
10  60 
1145 
2  12 
307 

4  10 
420 
6  15 
8  49 
10  49 

10  34a 
10  43a 
1189d 
2  066 
S06a 

4  186 
4296 
5286 
8  576 
1101a 

18.0 
11.2 
13.0 
18.9 
8.6 

18.0 
15.6 
18.1 
19.2 
11.7 

6.9 
5.9 
6.9 
7.4 
5.0 

12.2 
10.4 
12.2 
13.0 
8.8 

1.6 
1.5 
1.6 
1.6 
1.4 

1.8 
1.2 
1.8 
1.4 
0.3 

"*ii*62" 
3  11 

2.0 
1.9 
2.0 
2.1 
1.4 

9.0 
7.8 
9.0 
9.6 
5.8 

6.0 
5.2 
6.0 
6.6 
4.1 

8.0 
3.0 
3.0 
3.0 
3.0 

'l3 
14 
15 
16 

17 

329 
426 
805 
940 
1  02 

10  03 

11  15 
955 
828 
766 

322a 
420a 
SOOa 
9  466 
1  02a 

10  lla 

11  24a 
10  08a 

8  136 
7  446 

18.2 
12.3 
18.7 
5.6 
9.6 

18.1 
16.9 
18.7 
7.6 
18.1 

7.8 
7.0 
7.8 
8.0 
5.6 

12.7 
12.1 
18.9 
5.6 
9.8 

1.7 
1.6 
1.7 
1.2 
1.8 

1.4 
1.1 
1.1 
0.5 
0.2 

0  51 
2  15 

'*23'i9* 

1  12 

2,2 
2.0 
2.1 
1.8 
1.8 

9.0 
8.4 
9.4 
3.8 
6.6 

6.3 
6.1 
6.6 
2.7 
4.6 

3.0 
3.0 
3.0 
3.0 
3.0 

!18 
19 
20 
21 

|22 

968 

U  22 

125 

921 

848 

864 
6  18 
906 
800 
234 

10  016 

11286 

1  26a 

9  276 

8586 

8466 
6  10a 
8666 
2  466 
2  166 

10.1 
11.4 
8.1 
4.9 
3.2 

14.1 
15.9 
11.2 
6.8 
4.4 

5.1 
5.9 
4.4 
2.6 
1.8 

9.5 
10.5 
7.5 
5.1 
3.5 

1.8 
1.4 
1.2 
1.1 
0.9 

0.6 
0.3 
0.2 
0.5 
0.5 

23  86 
12  19 
236 
23  13 
28  03 

1.4 
1.6 
1.2 
1.2 
1.0 

7.0 
8.0 
5.6 
3.4 
2.2 

4.6 
6.1 
8.7 
2.6 
1.7 

8.0 
3.0 
3.0 
3.0 
2.0 

23 
24 
25 

26 
27 

! 

842 
8  41 
887 
1  87 
1  62 

285 
226 
287 
7  86 
7  51 

8  526 
8  626 
8  496 
153a 
205a 

2  186 
2  076 
2  146 
6546 
7  166 

8.8 
2.2 
1.6 
1.4 
2.1 

4.5 
3.1 
2.1 
2.0 
8.0 

1.9 
1.2 
0.9 
0.5 
0.8 

8.6 
2.6 
1.8 
1.6 
2.4 

0.9 
0.7 
0.6 
0.8 
1.0 

0.6 
0.8 
0.3 
0.3 
0.4 

22  59 
22  51 
22  53 
307 

1.0 
0.8 
0.6 
0.8 
1.1 

2.2 
1.6 
1.0 
1.0 
1.5 

1.6 
1.2 
0.9 
0.7 
1.1 

2.0 
1.0 
1.0 
0.5 
0.5 

128 
29 
30 
81 
82 
33 

8  10 
202 
1  55 

9  40 
950 
905 

1  44 
8  07 
7  49 
827 
837 

2  52 

8266 
2  11a 
2  09a 
9  886 
9  496 
9  046 

1  016 
7  416 

7  146 

8  46a 
3  52a 
3  07a 

1.4 
1.2 
1.4 
4.4 
6.0 
5.8 

2.0 
1.9 
2.0 
6.3 

8.6 
8.8 

0.5 
0.4 
0.4 
2.1 
2.9 
2.8 

1.7 
1.2 
1.6 
4.6 
6.3 
6.1 

0.8 
0.4 
0.6 
1.1 
1.8 
1.8 

0.8 
0.2 
0.3 
0.2 
0.2 
0.2 

■'*8'i9' 
3  21 
21  83 

0.9 
0.4 
0.7 
1.1 
1.8 
1.8 

1.0 
1.0 
1.0 
3.2 
4.3 
4.2 

0.8 
0.6 
0.7 
2.0 
2.8 
2.7 

1.0 
0.5 
0.5 
2.5 
2.5 
2.0 

34 
35 
36 
37 
38 

0  18 

11  sa- 
il 21 
10  50 
10  34 

6  16 
606 
4  59 
4  28 
4  11 

1  19a 
12  896 
12  206 
11286 
11  246 

5  686 
4  446 
4  416 
4  166 
4  006 

2.0 
1.6 
2.1 
6.1 
3.8 

2.5 
2.1 
2.7 
6.5 
5.0 

1.3 
1.0 
1.4 
3.4 
2.4 

8.2 
2.7 
3.4 
7.1 
5.4 

0.7 
0.6 
0.7 
1.1 
0.7 

1.9 
1.7 
2.0 
8.1 
3.0 

*8*44* 
342 

2.1 
1.9 
2.1 
8.4 
8.1 

2.2 
1.0 
1.4 
8.2 
2.6 

1.9 
1.6 
2.0 
4.0 
3.2 

0.5 
0.5 
0.5 
0.5 
0.5 

1  39 

1  40 
'41 
1  42 

10  34 

11  26 
4  27 
2  01 

4  10 
508 
11  18 
7  48 

11  246 

11  526 

488a 

2  27a 

4  016 
4546 
11  016 
7  096 

4.0 
8.8 
28.0 
6.8 

6.2 
12.0 
29.8 

9.5 

2.6 
4.9 
15.1 
3.7 

5.5 
10.8 
26.6 

9.3 

0.7 
1.0 
6.3 
3.7 

3.1 
3.7 
2.3 
2.9 

3  17 

3  11 
5  57 

4  81 

3.2 
4.2 
6.7 

4.8 

2.6 
6.0 
14.9 

4.8 

3.4 
5.8 
11.9 
4.5 

0.5 
1.0 
1.0 
1.0 

43 
44 

45 
46  , 

12  06 
046 
1  24 

10  15 

5  39 
704 
8  20 
400 

12  336 
1  02a 

1  41a 
,      11  026 

5256 
6  516 
8066 
3  556 

8.2 
13.0 
14.5 

5.6 

10.8 
15.6 
16.8 
7.8 

5.2 
9.8 
11.6 

10.6 

15.4 

16.5 

7.4 

2.0 
2.8 
2.5 
0.7 

3.8 
8.6 
8.4 
3.9 

3  46 

4  24 
620 
3  11 

4.3 
4.5 
4.6 
3.9 

5.4 

7.8 
8.4 
8.6 

5.7 
7.9 
8.5 
4.4 

1.0 
1.0 
1.0 
1.0 

Weit. 

47 

1  ^ 

49 

50. 
,  51  ■ 

52 
1 

0  50 
020 

10  20 

11  27 
10  20 

950 

6  65 
625 
400 
6  15 
400 
880 

1  34a 
1  10a 

11  126 

12  226 
10  546 
10  266 

6  366 
6  046 

3  386 

4  516 
3  466 
8  156 

2.9 
2.2 
2.1 
1.9 

4.8 
4.7 

8.8 
2.9 
2.7 
2.5 
6.3 
6.2 

1.8 
1.4 
1.8 
1.2 
3.0 
2.9 

4.3 
3.4 
8.3 
8.0 
6.5 
6.5 

1.0 
0.8 
0.8 
0.8 
1.2 
1.2 

2.1 
1.8 
1.8 
1.7 
2.6 
2.6 

"'sbo' 

2.6 
2.2 
2.2 
2.1 
8.8 
8.3 

1.9 
1.4 
1.4 
1.2 
8.2 
8.1 

2.4 
1.9 
1.8 
1.7 
8.5 
8.4 

1.0 
0.5 
0.5 
0.0 
0.0 
0.0 

Ea9t. 

54 

850 
920 

285 
805 

9  3% 
10  086 

2  806 
2696 

6.2 
6.1 

8.1 
8.1 

3.8 
3.7 

8.2 
8.3 

0.8 
0.7 

4.1 
4.5 

4.2 
4.5 

4.0 
4.0 

4.8 
5.0 

1.0 
1.0 

24290—03- 


-27 
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TABLE  3.— TIDAL  DIFFERENCES 


s 

i 

525 

Station. 

Qeographic  position. 

Standard  port  for 
reference. 

Tidal  dilferences. 

ffht 

1 

Lati- 
tude. 

North. 

0  / 

25  40 

26  66 
26  82 
29  00 
29  51 

29  24 
26  16 

28  37 

22  34 

20  28 

17  00 

14  32 

12  47 

13  19 

15  46 

21  28 

25  00 

29  30 

29  58 
29  06 
28  21 

26  19 
19  06 

15  37 
12  88 

11  24 

11  58 

12  40 
286 

1  08 

South. 

0  14 

1  18 
807 
6  09 

10  00 

10  41 

14  58 

18  47 

23  45 

25  59 

12  15 

16  29 
18  06 

26  01 
23  34 

15  50 

Longi 

tude. 
Time. 

Name. 

Page. 

Time. 

Hell 

Ratio 

of    , 

ranges. 

Arc. 

HW.    !     LW. 

HW. 

Mean 
Waters 

feet. 
+  0.4 

LW. 

Low 

pnngs. 

feet. 
+0.2 
+0.6 
-0.4 
-0.8 
-0.2 

-0.2 
-0.4 
-0.1 

+0.2 
+0.4 
+0.3 
+0.8 
0.0 

0.0 
-0.8 
-0.4 
-0.2 

0.0 

+0.8 
+0.2 
-0.4 
-0.4 
-0.4 
-0.1 
+0.4 

+0.5 
+0.2 
+0.4 
+0.4 
+0.4 

+0.6 
+0.8 

+a9 

+  1.2 
+0.8 

+0.2 
+0.8 
+0.6 
+0.1 
+0.4 

-0.6 
-0.7 
-0.4 
-0.8 

ao 

0.0 

\ 

1 
2 
3 
4 
6 

6 
7 

8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 

06 

ASIA  (South  Coast)— Continued. 

PERSIA. 

Ftriian  Ou{f. 
JashakBay 

1 

Ea 

o    / 

57  60 
56  15 

53  54 
50  52 

48  45 

47  68 
50  39 

58  85 

69  60 
58  57 

54  41 

49  06 
44  59 

48  12 

42  40 
39  08 

87  00 

36  00 

82  32 
32  40 

88  06 

84  61 

37  19 

39  27 

43  24 

48  28 
61  15 
58  56 

46  11 

44  04 

42  88 
41  55 

40  11 
39  11 

39  44 

40  39 
40  44 
36  80 

85  32 
32  86 

49  80 
49  50 
49  26 

47  01 

48  46 
46  21 

h.m. 
8  61 
845 
836 
8  23 
8  15 

3  12 
823 
3  54 

859 
8  56 
389 
3  16 
800 

2  53 
2  51 
2  37 
2-28 
2  20 

2  10 
2  11 
2  12 
2  19 
229 
238 
2  54 

2  54 
825 
8  86 
805 
256 

2  51 
2  48 
2  41 
2  87 
2  39 

2  43 
243 
2  26 
2  22 

2  10 

8  18 
8  19 

3  18 
308 
256 
8  05 

Karachi 

253 
258 
189 
189 
189 

189 
189 
253 

268 
258 
257 
267 
257 

257 
267 
257 
257 
257 

257 
257 
257 
257 
257 
257 
257 

257 
257 
257 
257 
257 

257 
257 
257 
257 
257 

287 
237 
287 
237 
287 

287 
237 
237 
287 
237 
237 

Loea^ 

h.  m. 

-  064 
+  086 

-  9  45 

-  2  08 
+  206 

+  8  16 

-  400 

-  0  44 

-  0  59 

-  0  29 
+  1  00 
+  080 

000 

+  8  56 
+  5  51 
+  8  07 
+10  '22 
-10  13 

-  927 

-  982 

-  9  87 
+11  17 
+  6  47 
+  622 
+  0  01 

-  0  19 

-  1  50 

-  0  45 

-  829 

-  834 

-  3  32 

-  8  19 

-  8  48 

-  8  43 

-  8  53 

I  Him. 

h.m. 
-  0  54 

1.06 

Kishm 

Karachi 

+  0  86  ,+  3.8 

-  8  33  1+  1.6 

-  1  85  1  -  2.0 
+  8  13  '+  4.2 

1.57 

JezlratKalfl 

Hongkong 

Hongkong 

Hongkong 

Hongkong 

Hongkong 

Karachi 

1.60 

Buahire 

0.64 

Euphrates  River  Entrance 

2.30 

ARABIA. 

PersiaH  Ou^. 
Kuweit 

+  8  30 

-  8  48 

-  0  39 

-  0  5ti 

-  025 
+  056 
+  025 

000 

+  8  52 

+  5  46 
+  802 
+  10  17 
-10  17 

-  9  32 

-  936 

-  9  41 
+11  18 
+  6  42 
+  5  17 

-  008 

-  0-28 

-  1  66 

-  0  25 

-  834 

-  839 

-  3  37 

-  3  24 

-  3  62 

-  8  48 

-  3  57 

+  3.2 
+  1.4 

-  1.1 

+  1.4 
+  2.0 
+  1.9 
+  L7 
0.0 

-  0.4 

-  1.7 

-  2.4 

-  1.4 

-  0.8 

+1.7 
+0.6 
-2.8 
-2.4 
-2.8 
-0.7 
+2.0 

+8.1 
+1.0 
+2.4 
+2.6 
+2.4 

+3.6 
+6.0 
+6.8 
+8.4 
+6.2 

-0.2 
+0.8 
+1.8 
-0.8 
+0.4 

-4.2 

2.08 

Menama,  Bahrein  Harbor 

1.57 

Maskat  (Muscat) 

0.82 

Outer  cocut. 
Ras-al-Hadd 

Karachi 

1.21 

Masira  Island 

Karachi 

l.:» 

Merbat 

Aden ^ 

Aden 

1.44 

Makalla 

\.%^ 

Aden 

Aden 

1.00 

Red  Sea,  ead  coast. 
Mocha  or  Mokha 

Aden 

0  4> 

Lohelya 

Aden 

0.61 

Jidda 

Aden 

0.41 

Hafirsanl  Island 

Aden 

0.64 

Akabah 

Aden 

0.80 



AFRICA  (East  Coast). 

EGYPT,  ABYSSINIA,  ETC. 

Red  Sea,  icett  coast. 
Suez. 

Aden 

L38 

Zafarana  Light 

Aden 

1.13 

RasGharib 

Aden 

0.90 

Brothers  Islands 

Aden 

0.41 

Snakin  .„ ............. 

Aden ". 

0.96 

Massaua  or  Massowah 

Aden 

O.SS 

Perim  Island,  Bab  el  Mandeb  Str. . . 

SOMAUI.AKD. 

Zeila 

Aden 

1.46 

Aden 

1.71 

?7 

Cape  Guardaful  or  Ras  Asir 

Sokotra  Island 

Aden 

1.24 

78 

Aden 

1.56 

29 
80 

31 
32 
33 
34 
35 

36 
87 
88 
89 
40 

41 
42 
48 
44 
46 
46 

Warsheik  Road 

Aden 

1.60 

Brava  

Aden 

1.55 

ZANZIBAR. 

juba 

Aden 

i.aT 

Port  Dumford 

Aden 

2.40 

Mallndi 

Aden 

2.49 

Aden 

2.96 

Lindi  River  Entrance 

Aden 

2.24 

MOZAMBIQUE. 

Cape  Delgado 

Calcutta 

+  2  40  1  +  1  11 
+  2  41      4-  1  12 

0.96 

Mozambique  Harbor 

Calcutta 

1.00 

Zambezi  Aivpr  Entrance 

Calcutta 

+  2  67 
+  8  12 
+  862 

+  205 
+  2  26 
+  240 
+  2  66 
+  4  21 

+  128 
+  1  48 
+  223 

+  086 

+  0  66 

1.15 

Innamban  River  Entrance 

Calcutta 

0.95 

English  River,  Delagoa  Bay 

ISLANIM  IN  THE  INDIAN  OCEAN. 
Dieffo  SnareK  Bav         ....... 

Calcutta 

1.01 

Calcutta. ••••■•.. 

0.64 

Port  Choiseul,  Antongil  Bay 

Tamatave  ...i...ir..x^^-.^... ...... 

Calcutta 

0.4S 

Calcutta 

+  1  11      -8.6 

0.62 

Port  Dauphin 

Calcutta 

+  127 
■i-  1  62 

-6.6 
-1.4 
-0.4 

0.39 

8t.  Alimi«ttiDe  Bay , ■,■,---.. 

Calcutta 

0,84 

Bembatooka  Bav 

Calcutta 

+  2  56     -4-  2  28 

0.92 

AND  TIDAL  CONSTANTS. 
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Interval. 


Mean. 


HWI.     LWI. 


Tropic. 


HHWI.  I  LLWI. 


Range  of  tide. 


Tropic  diurnal 
inequality. 


Mean 
(Mn). 


Spring 

(8g). 


Neap 

(Np). 


Great 
tropic 

(«c). 


HWQ.  I  LWQ. 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


Tropic 
range. 


Predic- 
tions. 


Tropic 
LLW. 


Varia- 
tion of 
the  com 

paffl. 


11 
12 
13 


14 
15 
16 
17 
18 


19 
20 
21 

n 

23 
24 
25 


26 

27 
28 
29 


131 

32 


36 
37 


,  40 


41 
42 
43 
44 
45 
46 


h.  m. 
920 

10  60 
080 
7  12 

1120 


006 
5  16 
930 


9  16 
946 
860 
8  20 
7  49 


11  46 
1  15 


5  45 
10  00 


10  46 
10  40 
10  35 

6  40 
2  10 
0  45 

7  50 


780 

600 
7  06 
4  20 
4  15 


4  17 
4  30 
4  00 
406 
3  65 


3  69 

4  00 
4  15 

4  90 

5  10 


3  25 

3  45 
400 

4  15 

5  40 
4  15 


h.  m. 
805 
436 
6  40 
1  13 
6  00 


6  17 
11  30 
320 


8  03  , 
8  82  > 
2  88 
207 
1  41 


5  33 
7  27 
9  42 
11  57 
3  48 


4  32 
4  28 
4  28 
028 
8  22 
6  57 
1  38 


1  18 
12  12 

1  17 
10  82 
10  27 


10  29 
10  42 
10  13 
10  17 
10  08 


10  U 
10  12 
10  27 

10  42 

11  22 


9  87 
9  57 
10  12 

10  27 

11  52 
11  28 


h.  m. 

10  096 

11  80b 
0  176 
6  516 

11  096 


—  0  07a 
6  016 
10  266 


10  026 

10  296 

7  49a 

7  18a 

636a 


10  29a  I 
—  0  186 
1  366 
4  136 
8  386  ' 


9436 
9  316 
82S6 
4  466 
0086 
-0  866 
6  51a 


6  34a 
4  64a 
606a 
3  23a 
3  16a 


3  24a 
3  43a 
3  14a 
328a 
306a 


400a 
4  01a 
4  16a 

4  81a 

5  lla 


3  27a 

3  47a 

4  02a 

4  17a 

5  41a 
4  16a 


h.  m. 
2696 
4  906 
7  876 
2  446 
6  48a 


7  07a 
12  236 
3  136 


2  676 

3  276 
2  506 
2  196 
1  556 


5  486 

7  466 

10  046 

12  156 

4  04a 


4  44a 
4  42a 
4  49a 

0  50a 
8466 
7  136 

1  506 


feet. 
5.9 
8.7 
6.8 
2.1 
7.6 


6.7 
5.2 
4.6 


6.7 
7.2 
5.2 
5.0 
3.6 


3.3 
2.2 
1.5 
2.3 
2.9 


5.0 
4.1 
1.1 
1.5 
1.3 
8.0 
6.8 


/eet, 
7.8 
11.6 
6.6 
2.6 
9.4 


8.8 
6.4 
6.0 


1  296 

6.2 

12  26a 

4.6 

1  296 

5.6 

10  43a 

5.8 

10  89a 

5.6 

10  40a 

6.7 

10  51a 

8.7 

10  22a 

9.0 

10  25a 

10.7 

10  18^1 

8.1 

10  04a 

7.8 

10  06a 

8.1 

10  21a 

9.3 

10  36a 

7.7 

11  16a 

8,2 

929a 

4.4 

9  49a 

8.6 

lOa'xi 

5.0 

10  18a 

3.2 

11  46a 

6.8 

11  22a 

7.5 

feet. 
8.6 
5.3 
8.8 
1.5 
5.4 


4.8 
3.7 
2.8 


8.9 

4.1 

9.6 

4.4 

7.0 

2.9 

6.8 

2.8 

4.9 

2.0 

4.5 

1.9 

2.9 

1.2 

2.0 

0.8 

3.1 

1.3 

3.9 

1.6 

6.8 

2.8 

6.6 

2.3 

1.5 

0.6 

2.0 

0.8 

1.7 

0.7 

4.0 

1.7 

7.2 

3.0 

8.5 

3.5 

6.1 

2.6 

7.5 

8.1 

7.8 

3.3 

7.6 

3.1 

9.0 

3.8 

11.7 

4.9 

12.1 

5.0 

14.5 

6.0 

10.9 

4.5 

11.3 

3.3 

11.8 

3.4 

13.5 

8.9 

11.0 

8.2 

11.9 

8.4 

6.3 

1.9 

5.1 

1.5 

7.3 

2.1 

4.7 

1.3 

9.8 

2.9 

10.9 

3.2 

feet. 
8.1 

11.3  I 
8.0 
3.8  I 

10.9  ' 


9.7  I 

7.9 

6.6 


9.0  I 
9.7 

7.6  ! 
7.4 

5.7  i 


5.2 
8.7 
3.0 
3.9 
4.7 


7.4 
6.3 
2.2 
2.3 
2.7 
4.7 
7.8 


9.0 

6.8 
8.2 
8.4 
8.2 


9.4 
11.9 
12.2 
14.2 
11.2 


9.0 
9.3 
10.6 
8.9 
9.5, 


5.3 
4.2 
5.9 
3.9 
8.0 
8.7 


feet. 
0.7 
0.V8 
4.6 
2.8 
6.4 


4.9 
4.4 
0.6 


0.7 
0.8 
1.0 
1.0 
0.9 


0.8 
0.7 
0.6 
0.7 
0.8 


1.0 
0.9 
0.6 
0.6 
0.5 
0.8 
1.1 


1.2 
1.0 
1.1 
1.1 
1.1 


1.2 
1.4 
1.4 
1.5 
1.3 


0.6 
0.6 
0.7 
0.6 
0.7 


0.6 
0.4 
0.6 
0.4 
0.6 
0.6 


feet. 
4.4 
6.8 
1.2 
0.7 
1.4 


1.3 

1.2 


4.7 
4.9 
4.8 
4.7 
4.0 


3.8 
3.1 
2.6 
3.2 
3.6 


4.7 
4.3 
2.2 
2.6 
2.4 
8.7 
4.9 


5.3 
4.6 
5.0 
5.0 
5.0 


5.4 
6.2 
6.3 
6.9 
6.0 


0.2 
0.2 
0.2 
0.2 
0.2 


0.1 
0.1 
0.1 
0.1 
0.2 
0.2 


k.  m. 


18  24 


2  44 


232 


feet. 
4.6 
6.4 
4.7 
8.0 
6.7 


6.3 
4.7 
3.9 


4.8 
4.9 
4.8 
4.7 
4.0 


8.8 
3.1 
2.6 
8.2 
8.6 


4.7 
4.3 
2.2 
2.6 
2.4 
8.7 
4.9 


6.3 
4.6 
6.0 
5.0 
5.0 


5.4 
6.2 
6.3 
6.9 
6.0 


0.7 
0.7 
0.7 
0.6 

0.7 


0.6 
0.4 
0.5 
0.4 
0.6 
0.6 


feet. 
8.9 
6.8 
8.3 
1.3 
4.7 


4.2 
8.2 
8.0 


4.4 
4.8 
3.6 
8.4 
2.4 


2.2 
1.4 
1.0 
1.6 
2.0 


3.4 
2.8 
0.8 
1.0 
0.8 
2.0 
8.6 


4.2  I 
8.0  ! 
3.8 
3.9 
3.8 


4.6 
5.8 
6.0 
7.2 
6.4 


6.6 
5.9 
6.8 
5.6 
.6.0 


3.2 
2.6 
3.6 
2.4 
4.9 
5.4 


feet. 
4.8 
6.6 
3.4 
1.6 
4.7 


4.2 
3.4 
3.9 


6.4 
6.7 
4.6 
4.6 
3.5 


3.2 
2.4 
1.8 
2.6 
3.0 


4.6 
3.9 
1.5 
1.8 
1.7 
3.1 
4.7 


6.2 
4.0 
4.8 
4.9 
4.8 


5.5 
7.0 
7.1 
8.1 
6.5 


4.6 
4.6 
6.2 
4.4 
4.7 


2.5 
2.1 
2.8 
1.9 
4.0 
4.3 


East. 
o 

0.5 
0.5 
0.0 
0.0 
0.0 


West. 

0.0 
0.6 
0.0 


0.0 
0.0 
1.0 
2.0 
3.0 


3.5 
8.0 
3.0 
3.0 
3.0 


3.5 
3.5 
8.6 
3.5 
3.5 
4.0 
3.5 


3.6 
2.5 
2.0 
4.5 
5.5 


6.0 
6.5 
7.5 
8.6 
10.0 


10.5 
12.0 
16.0 
19.6 
22.6 


8.0 
9.5 
11.0 
17.0 
17.0 
11.0 
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TABLE  3.— TIDAL  DIFFERENCES 


station 


Geographic  position. 


Lati- 
tude. 


'  SotUh, 


Longitude. 


Arc.     Time. 


Standard  port  for 
reference. 


Tidal  diflerences. 


Name. 


AFRICA  (East  Ooaot)— Cont'd. 

ISLANDS  IK  THE  INDIAN  OCEAN— 

continued. 
Letser  Idanda. 


Maroni  Bay,  Comoro  Islands >  11  41  I 

Zaudzl,Mayotta Island...  12  50  I 

St.  Pierre,  Reunion  or  Bourbon  I... I  21  16  I 

Port  Louis,  Mauritius  Island '  20  06 

Catgados,  Carajos  Shoals 16  86 


19  45 
9  IS  I 
486 
7  19 

12  07 


Edit. 


Rodrifuez  Island 

Providence  Island 

Mah6  Island,  Seychelle  Islands . .. 
Diego  Garcia  I.,  Chagos  Islands . . . 
Keeling  Islands 


Christmas  Island 

Amsterdam  Island 

St.  Paul  Island 

Betsy  Cove,  KeTguelen  Island . . . 

AFRICA  (East  and  South 
Coasts). 

natal  and  cape  colony. 


Durban  (Port  Natal) 

East  London,  Buffalo  River 

Port  Elizabeth,  Algoa  Bay 

All wal  Harbor,  Mossel  Bay 

Cape  Agulhas 

Roman  Rocks,  Simons  Bay 

Cape  TowN,TableBay 

SaldanhaBay 

PortNoUoth 

AFRICA  (West  Coast). 

ORANGE  RIVER  TO  KONGO  RIVER. 

Elizabeth  Bay 

Portd'Ilheo 

Great  Fish  Bay 

Benguela 

Loa  nda 

Kongo  River  Entrance 

GUINEA. 

Loango  Bay 

Mayumba 

Cape  Lopez 

River  Gaboon  Entrance 

Cameroon  River  Entmnce 

Niger  River,  Nun  Entrance 

Lagos  River  Entrance 

Volta  River  Entrance 

Cape  Coast  Castle 

Cape  Three  Points 

Grand  Lahu 

LIBERIA. 

CapePalmas 

SInu 

Monrovia 

SIERRA  LEONE. 

Sherbro  River  Entrance 

Freetown  or  Sierra  Leone 

Ponga  River 

SBNBGAMBIA. 

Blssao,  Jeba  River 

Bathurst,  Gambia  River 

Senegal  River  Entrance 

St.  Louis,  Senegal  River 


11  80  I 
87  60 


49  09 


29  58 
88  02 
38  58 
84  11 
84  50 


48  21 
45  16 
55  85 
57  29 

59  45  I 

63  25 
5101  . 
55  82  , 
72  29  I 
96  55 

105  80  ' 
77  33  , 
77  81  , 
70  12 


81  04 
27  55 
25  87 
22  09 
20  01  I 


h.  m. 
268 
8  01 
8  42 
850 
859 

4  14 
8  24 
842 
450 
6  28 


Singapore  . 
Singapore  . 
Singapore  . 
Singapore  . 
Hailfaz  ... 


Halifax  . 
Halifax  . 
Halifax  . 
Halifax  . 
Halifax  . 


7  02  Halifax  . 

5  10  Halifax  , 

5  10  Halifax  . 

4  41  Halifax  , 


2  04 
1  52 
1  42 
1  29 
1  20 


84  11  18  27  1  14 

88  54  I  18  25  I  1  14 

88  05  I  17  58  1  12 

29  15  16  51  I  1  07 


26  61  I 
28  20  i 
16  40 
12  34  I 

843 ; 

6  07 


4  38 
8  21 

0  48 

North. 

028 
8  52 

4  17 
6  25 

5  47 


606 
445 
5  10 


422 
500 
6  19 


7  62 
880 
10  09 


11  89 
13  28 
16  40 
16  11 


15  11 
14  28 

11  62 
18  23 
18  21 

12  22 


11  46 
10  40 
8  42 


9  26 
9  38 
6  05 
3  25 
0  41 


101 
058 
0  47 
054 
053 
0  49 


0  47 
048 
085 


0  88 
089 
024 
0  14 
003 


West. 

1  14  0  05 
206  008 
503       020 


7  44  1  0  31 
9  08  087 
10  49   0  43 


12  31 

13  17 

14  00 


16  01 
16  42 
16  30 
16  00 


0  50 
0  53 
0  56 


1  04 
1  07 
1  06 
1  04 


Calcutta... 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Page. 


198 
198 
198 
198 
51 

51 
51 
51 
51 
51 

61 
61 
61 

51 


287 
261 
261 
261 
261 

261 
261 
261 
261 


261 
261 
261 
261 
261 
261 


281 
261 
261 


261 
261 
261 
261 
261 


261 
261 
261 


261 
261 
261 


261 
261 
261 


261 
261 
261 
261 


Time. 


Height. 


HW. 


LW.    I  HW. 


LW. 


Local  Ume. 


h.  m. 
+7  00 
+6  16 
+188 
+8  01 
-6  18 

+4  41 
-2  12 
-3  41 
+6  60 
-2  60 

-100 
+2  44 
+2  84 

+4  84 


+2  41 
+2  00 
+1  44 
+1  42 
+104 

+0  69 

000 

+0  44 

+0  49 


+0  59 
+1  15 
+1  25 
+1  65 
+2  05 
+2  85 


+2  38 
+2  60 
+2  66 


+8  85 
+8  80 
+8  16 
+8  16 
+2  46 


+2  47 
+2  27 

+2  87 


+2  57 
+8  18 
+4  08 


+4  18 
+6  08 
+5  58 


+9  14 
+7  29 
+6  59 
+8  19 


h.  m. 
+7  04 
+6  19 
+1  42 
+8  04 
-5  88 

+4  20 
-2  32 
-4  01 
+5  30 
-8  14 

-1  18 
+2  24 
+2  14 
+4  23 


+1  13 
+2  02 
+1  45 
+1  44 
+1  06 

+1  01 

000 

+0  46 

+0  51 


+1  00 
+1  17 
+1  26 
+1  67 
+2  07 
+2  89 


+2  40  +1.6 
+2  62  +2. 1 
+2  67     +0.6 


Mean  Loto 
WaUerSpringi. 

feet.     feet. 


+1.4 

+8.0 
-4.0 
-6.6 
-L4 

0.0 
+1.8 
-1.1 
+0.2 
-0.4 


+0.4 
+0.8 
-0.8 
-1.2 
+0.2 

+0.4 
+0.8 
+0.8 
+0.4 
+0.4 


-1.0  +0.2 

-2.0  '  0.0 

-2.2  0.0 

-0.8  :  +0.2 

I 


-5.0 
+0.2 
+0.6 
+0.8 
+0.5 

+0.5 

0.0 

+0.4 

+0.6 


+0.8 
+8.8 
+0.9 
+0.8 
+0.2 
+1.2 


+8  88 
+3  82 
+8  18 
+3  20 

+248 


+3.0 
+2.3 
+0.7 
-1.2 
-0.4 


+2  48  +1.2 
+2  29  +0. 1 
+2  39     -0.2 


+2  59 
+8  22 
+4  11 


+4  17 
+6  12 
+6  02 


+9  18 
+7  83 
+7  08 
+8  28 


-0.2 
+0.2 
+L2 


+5.0 
+0.1 

+6.0 


+2,2 
+L2 
+1.2 

+1.2 


-0.6 
+0.2 
+0.2 
+0.2 
+0.1 

+0.1 
0.0 

+0.2 
0.0 


+0.2 
+0.6 
+0.1 
+0.2 
0.0 
+0.2 


+0.2 
+0.8 
+0.1 


+0.4  ; 

+0.3 

+0.1 

-0.2 

0.0 


+0.2 

+0.1 

0.0 


0.0 

0.0 

+0.2 


+0.8 
+0.9 
+0.8 


+0.4 
+0.2 
+0.2 
+0.2 
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Interval. 


Mean. 


I  1 
!  2 
!  3 
'  4 
5 

6 
7 
8 
9 
10  ' 

11 

12 

I  13 

14 


,15 
16 
17 
18 
19 

120 
21 

I  22 

23 


;  24 

:25 

;26 
27 


30 
31 
32 


I  34 

>35 

36 

37 


•  40 


41 
42 
43 


44 

I  ^ 

I  46 


HWI.      LWI. 


h.  m. 
445 
400 

1160 
048 
150 

020 
550 
422 
1  80 
520 

7  10 
10  50 
10  40 

0  14 


858 
3  37 
8  21 
3  18 
240 

235 

1  36 
220 

2  25 


235 
2  50 
300 

sao 

840 
4  10 


4  13 
425 
4  SO 


5  10 
505 
450 
450 
420 


420 
4  00 
4  10 


4  80 
460 
540 


560 
740 
7  80 


10  45 
900 
880 
950 


Tropic. 


HHWI.      LLWI. 


A.  m. 
10  58 
10  13 
538 
7  00 
808 

682 
12  08 

10  85 
748 

11  82 

1  00 
488 
428 
686 


10  11 
950 
9  83 
9  81 
858 

8  48 

7  47 
883 

8  38 


8  47 
90S 

9  12 
943 
953 

10  25 


10  26 
10  88 
10  48 


U  24 
U  18 
1103 
11  05 
10  83 


10  82 
10  13 
10  28 


10  43 
U05 

11  54  I 


12  00  I 
180  I 
120 


4  85 

2  60 
2  20 
340 


h,m, 

4  176 
8845 

11  04a 

—  0225 
1885 

0065 

5  875 
4055 
1  165 
5045 

6545 
10  825 
10  205 

—  002a 


4005 
3355 
8  195 
8  165 
2  875 

2  325 
1385 
2  175 
2  285 


2385 

2  485 
2585 
8285 

3  375 
4085 


4  115 
4285 
4  275 


5065 
5035 
4  485 
4  476 
4  176 


4  186 
8  576 
4  076 


4  276 

4  476 
5885 


5466 
7  366 
7  276 


10  416 
8556 
8256 
9456 


11  025 
10  166 

5445 
7005 
8  075 

6865 

12  065 

10  896 
7465 

11  865 

104a 
442a 
483a 
640a 


10  02a 
958a 
9  415 
9885 
9026 

8  576 

7  565 
8426 

8  465 


8556 
9  106 
9206 
9  516 
10  026 
10  826 


10  845 
10  456 
10  525 


11  815 
11  256 
11  116 
11  165 
10  445 


10  895 
10  226 
10  836 


10  546 

11  146 

12  016 


12  045 
1  84a 
124a 


440a 
256a 
228a 
346a 


Range  of  tide. 


Mean 

(Mn). 


feet, 
6.6 
7.9 
2.8 
1.1 
2.8 

8.8 
5.4 
2,9 
4.0 
8.5 

8.1 
2.8 
2.1 
8.2 


8.8 
8.6 
8.9 
4.0 
8.9 

8.9 
8.5 
8.8 
4.0 


4.1 
6.8 
4.8 
4.1 
8.6 
4.6 


Spring 

(8«). 


4.9  I 
5.8 
8.9  I 


6.0 
5.5 
4.1 
2.5 
8.2 


4.5 
8.5 
8.3 


8.2 
8.6 
4.5 


7.8 
8.7  , 
8.6 


feet. 
10.0 
11.9 
8.5 
L6 
4.0 

5.5 
7.8 
4.8 
5.8 
5.1 

4.5 
8.8 
8.0 
4.6 


5.6 
5.0 
5.4 
5.6 
5.2 

5.2 
4.6 
5.1 
5.8 


5.5 
9.0 
5.7 
5.5 
4.8 
6.0 


6.5 
7.0 
5.2 


8.0 
7.3 
5.4 
8.8 
4.2 


6.0 
4.7 
4.4 


4.3 
4.8 
6.0 


10.4 
11.6  I 
11.4  I 


5.4 

7.2 

4.4 

5.9 

4.5 

6.0 

4.4 

5.9 

2.0 
0.6 
0.8 
1.2 

1.6 
2.3 
1.2 
1.7 
1.5 

1.3 
1.0 
0.9 
1.8 


1.6 
1.8 
1.9 
2.0 
2.2 

2.2 
2.0 
2.1 
2.2 


2.8 
8.7 
2.4 
2.8 
2.0 
2.5 


2.7 
2.9 
2.2 


8.3 
8.0 
2.8 
1.8 
1.8 


2.5 
1.9 
1.8 


1.8 
2.0 
2.5 


4.8 
5.8 
5.2 


8.8 
2.7 
2.7 
2.7 


Qreat 
tropic 


feet, 
7.1 
8.4 
2.6 
1.2 
2.7 

3.6 
5.2 
2.8 
8.8 
8.4 

8.0 
2.2 
2.0 
8.1 


4.7 
4.8 
4.6 
4.7 
4.8 

4.7 

4.2 
4.5 
4.7 


4.8 
7.8 
5.0 
4.8 
4.8 
5.4 


5.8 
6.3 
4.6 


7.0 
6.5 
4.8 
8.1 
3.8 


5.4 
4.2 
3.9 


8.8 
4.8 
5.4 


7.9 

8.8 
8.7 


5.5 
4.6 
4.6 
4.5 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
0.3 
0.8 
0.1 
0.1 
0.2 

0.2 
0.8 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 


0.4 
0.4 
0.4 
0.4 
0.6 

0.5 
0.4 
0.5 
0.5 


0.5 
0.6 
0.5 
0.5 
0.5 
0.5 


LWQ. 


0.5 
0.6 
0.5 


0.6 
0.6 
0.5 
0.4 
0.4 


0.5 
0.5 
0.4 


0.4 
0.5 
0.5 


0.6  I 
0.6 
0.6  ' 


0.5 
0.5 
0.5 
0.5 


Dlunu.lwave.l.«j;?p'gi.^-1 


Tropic 
HW 

inter- 
val. 


feet. 
2.0 
2.2 
1.2 
0.8 
0.7 

0.8 
0.9 
0.7  ' 
0.8 
0.7 
I 

0.7  ; 

0.6 
0.7  I 
0.7  I 


0.1 
0.1 
0.1 
0.1 
0.2 

0.1 
0.1 
0.1 
0.1 


0.1 
0.2 
0.1 
0.1 
0.1 
0.2 


h.fn. 


0.2 
0.2 
0.1 


0.2 
0.2 
0.1 
0.1 
0.1 


0.2 
0.1 
O.l 


0.1 
0.1 
0.2 


0.4 
0.4 
0.4 


0.3 
0.3 
0.8 
0.3 


729 


19  62 


17  10 


14  84 


020 


Tropic 
range. 


feet. 
2.0 
2.1 
1.1 
0.8 
0.7 

0.8 
1.0 
0.7 
0.8 
0.8 

0.7 
0.6 
0.6 
0.7 


0.5 
0.4 
0.4 
0.4 
0.5 

0.5 
0.5 
0.5 
0.5 


0.5 
0.7 
0.5 
0.5 
0.5 
0.5 


0.6 
0.6 
0.5 


0.6 
0.6 
0.5 
0.4 
0.5 


0.5 
0.5 
0.5 


0.5 
05 
0.5 


0  6 
07 
0.6 


05 
0  5 
05 
0.5 


Predlc- 
tions. 


feet. 
5.0 
6.0 
1.8 
0.8 
2.0 

2.8 
3.9 
2.2 
2.9 
2.6 

2.2 
1.6 
1.5 
2.8 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


feet. 
8.9 
4.5 
1.5 
0.7 
1.4 

2.0 
2.8 
1.5 
2.1 
1.8 

1.6 
1.2 
1.2 
1.6 


2.8 
4.5 
2.8 
2.8 
2.4 
3.0 


3.2 
3.5 
2.6 


4.0 
8.6 
2.7 
1.6 
2.1 


8.0 
2  4 
2.2 


2.2 
2  4 
3.0 


52 
5  8 
5.7 


8.6 
8  0 
80 
8.0 


2,8 
2.5  I 

2.7  ' 

2.8  ' 


I 


2.2 
2.1 
2.2 
2.8 


2.6 

2.4 

2.6 

2.1 

2.8 

2.0 

2.6 

2.1 

2.6 

2.1 

2.2 
8.8 
2.3 
2.2 
2.0 
2.3 


West, 
o 

9.5 

9.5 
11.0 
10.0 

7.0 

8.0 
6.5 
5.0 
2.0 
1.0 

0.5E. 
22.0  W. 
22.5  W, 
85.0^. 


West 

25.5 
28.0 
28.5 
29.0 
29.5 

29.0 
29.0 
28.5 
27.0 


26.5 
25.0 
22.5 
19.0 
17.0 
16.0 


2.8  16.0 
8.0  15.5 
2.0  I  15.0 


8.4 
8.2 
2.2 
1.4 
1.8 


2.8 
2.0 
1.9 


15.0 
14.0 
14.5 
15.0 
15.5 


16.5 
17.0 
17.5 


1.8  18.5 
2  0  18.5 
2.8  j  18.5 


3.9  I  19.0 
4.3  I  19.0 
4.8  ;  18.5 


2.7  19.0 

2.2  18.5 

2.2  16.0 

2.2  1  16.0 
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TABLE  3.— TIDAL  DIFFERENCES 


AFRICA  (Wbst  Coast)— (Cont'd. 

SAHARA. 


1  CapeBlanco 

2  CapeBoJador 

3  Cape  J  u by 

ISLANDS. 

4  Tristan  da  Cunha  Island 

5  St.  Helena  Island 

6  Ascension  Island 

Cape  Verde  Jslaruis. 

7  Porto  Praya,  St  Ja«o  Island 

8  Do  Sinn  Point  Sal  Island 

Porto  Grande,  St.  Vincent  Island. 

Canary  Islands. 

10  Santa  Cruz,  Palma  Island 

11  Santa  Cruz,  Teneriffe  Island 

12  Puerto  de  la  Luz,  Gran  Canaria  I 

15  Port  Naoe,  Lanzarote  Island 

Madeira  Islands. 

14     Funchal  Bay,  Madeira  Island . . . . 

16  Porto  Santo  Bay 

Azores  Islands. 

16  Horta  Bay,  Fayal  Island 

17  Angra  Bay,  Tercelra  Island 

18  Amel  Point,  San  Miguel  Island. . 

AFRICA  (North  Coast). 

MOROCCO. 

19  Santa  Cruz  or  Agadir 

20  Mogador 

21  Rabat 

22  Tangier,  Gibraltar  Strait 

28  Ceuta,  Gibraltar  Strait 

Mediterranean  Sea. 

24  Tetuan 

25  Gomera 

26  Melilla 

ALGERIA. 

27  Capelvl 

28  Algiers 

29  PortCoUo 

I  TUNIS. 

30  Goletta,  Tunis  En  trance 

31  SfaxRoad 

32  ,  Nathor,  Surkenls  Bay 

Humt  Suk,  Jerba  Island 

84     Zarzls 

I  TRIPOLI. 

Tripoli 

I  Benghazi 

I  EGYPT. 

Alexandria 

PortSaid 

I      ASIA  (MEDrrsRRANEAN  Sea). 

SYRIA. 

I  I  Yafa  (Joppa  or  Jaffa) 

40  !  Beirut 

ASIA  MINOR  AND  ISLANDS. 

41  '  Famagusta,  Cyprus  Island 

I  42  ,  Smyrna  Harbor 


37  1 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


35  37 

36  10 
36  18 


36  07 

36  47 

37  00 


36  48 
84  44 
84  15 
38  53 
33  80 


32  54 
32  07 


31  12 
81  16 


32  03 
38  64 


35  07 
38  26 


Ijongitude. 


Name. 


Are.     Time. 


North. 

We 

O     f 

o    / 

20  49 

26  10 

27  57 

17  06 
14  29 
12  64 

South. 

37  10 
15  64 
7  55 

12  15 
544 
14  26 

North. 

14  63 
16  81 
16  63 

23  81 
22  56 
25  00 

28  40 
28  28 
28  09 
28  57 

17  46 
16  15 
16  25 
13  83 

82  88 

83  05 

16  66 
16  22 

38  32 
88  38 
37  49 

28  88 
27  14 
26  08 

30  29 

31  31 

34  04 
36  47 

35  64 

9  35 
9  43 
646 
648 
6  17 

A.  m. 
1  08 
058 
0  52 


0  49 
028 

0  58 


1  84 
1  82 
1  40 


1  11 
1  05 
1  02 
064 


1  08 
1  05 


1  55 
1  49 
1  41 


0  88 
0  39 
027 
028 
0  21 


Cape  Town . 
Cape  Town . 
Cape  Town . 


Cape  Town . 
Cape  Town . 
Cape  Town . 


Cape  Town . 
Cape  Town . 
Cape  Town . 


Tidal  differences. 


Time. 


Height 


Page. 


261 
261 
261 


261 
261 
261 


HW. 


LW.        HW.      LW. 


Local  time. 


h.  m. 
+10  04 
+10  18 
+10  28 


+10  18 
+  1  27 
+  8  48 


261    +  4  ao 

261     +  6  00 
261     +  4  20 


Cape  Town 261 

CapeTown I  261 

Cape  Town ;  261 

CapeTown 261 


Cape  Town . 
Cape  Town . 


Cape  Town . 
Cape  Town . 
Cape  Town . 


Lisbon 

Lisbon 

Lisbon 

Lisbon 

Cape  Town . 


6  11  0  21  Colombo. 
4  18  0  17  '  Colombo. 
2  57  )    0  12     Colombo. 

East. 

Colombo. , 
Colombo., 
Colombo. 


0  13 
304 
636 

0  01 
0  12 
0  26 

10  18 
10  46 
10  01 

10  51 

11  07 

0  41 
0  48 
040 
043 

0  44 

18  11 
20  03 

063 
1  20 

29  62 
32  19 

1  60 

2  09 

84  44 
86  28 

2  19 
2  22 

33  67 
27  08 

2  16 
1  49 

Colombo., 
Colombo. 
Colombo. 
Colombo. 
Colombo. 


Colombo. 
Colombo., 


Colombo. 
Colombo. 


Colombo. 
Colombo. 

Colombo. 
Colombo. 


261 
261 


261 
261 
261 


266 
265 


266 

261 


246 
245 
246 


245 
246 
246 


245 
246 
245 
246 
246 


246 
246 


246 
245 


245 
246 


246 
245 


-  1  18 

-  0  18 
-053 

-  0  44 


-058 


h.  m. 
+10  06 
+10  20 
+10  25 


+10  22 
+  1  26 
+  3  47 


+  4  19 
+  604 
+  4  19 


-  1  14 

-  0  17 
-0  54 
-046 


0  67 


0  63  I  -  0  52 


-  2  25     -  2  28 

-  1  10  I  -  1  09 

-  1  15  I  -  1  14 


-160 
-  1  15 
-0  45 
-060 
+  022 


+  0  16 
+  023 
+  026 


+  0  43 
+  1  01 
+  1  24 


+  147 
+  1  49 
+  2  04 
+  2  24 
+  1  14 


+  8  14 
+  8  08 


+  7  57 
+  7  51 


+  7  61 
+  766 


+  7  61 

+  7  27 


-  1  23 

-  0  48 
-020 
-0  26 
+  028 


+  0  84 
+  0  41 
+  044 


+  1  01 
+  1  19 
+  1  42 


+  2  15 
+  2  17 
+  2  22 
+  2  43 
+  1  32 


+  8  86 
+  829 


+  7  58 
+  8  12 


+  8  12 

+  8  17 


+  8  12 
+  7  58 


MeanLoa 
WatfrSprings, 

feet. 
+0.2 


feet. 
+0.8 
+2.3 
+8.4 


+0.6 
-0.6 
-2.8 


+0.2 
-0.2 
-1.2 


+8.6 
+2.8 
+4.0 
+8.4 


+1.8 
+L8 


-0.6 
-0.2 
+0.9 


-2.0 
-0.2 
-0.6 
-2.8 
-1.2 


+0.4 
+0.1 
+0.2 


+0.4 
+0.6 
+0.8 


+0.8 
+L8 
+2.8 
+2.6 
+0,2 


0.0 
-0.7 


-0.7 
-0.8 


-0.6 
-0.7 


-0.6 
+0.4 


+0.8 
+0.4 


+0.1 
+0.8 
-0.8 


0.0 

0.0 

-0.2 


+0.5 
+0.4 
+0.6 
+0.4 


+0.2 
+0.2 


0.0 

0.0 

+0.1 


-0.4 
-0.2 
-0.2 
-04 
-0.2 


0.0 
-Ol 

ao 


0.0 
0.0 
0.0 


+0.2 
+0.8 
+06 
+0.6 
0.0 


0.0 
-0.1 


-0.1 
-0.2 


-0.2 
-0.1 


-0.1 
0.0 


Ratio 
of 

ranges. 
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Interval. 


Mean. 


HWI.      LWI. 


1 

2 
8 

h.  m. 
1135 
1150 
11  55 

4 

5 
6 

U60 
300 
520 

7 
8 
9 

550 
780 
550 

10 

11 1 

12 
13 


14 
15 


19 
20 
21 
22 
23 


37  i 
38 


,40  I 


I  41 
'  42 


0  20 

1  15 
0  40 
050 


035 
0  40 


16  11  SO 

17  0  20 

18  0  15 


030 
1  05 
1  35 
1  80 
I  55 


2  00 
2  07 
2  10 


2  27 

2  46 

3  09 


3  33 
335 
350 

4  10 
300 


10  00 
955 


9  45 
9  40 


9  40 
9  45 


9  40 
9  15 


h.  m. 
5  23 
538 
543 


540 
9  10 
U  30 


12  00 

1  20 

12  00 


630 
7  27 

6  50 

7  00  i 


6  47 
6  52 


Tropic. 


HHWI.      LLWI, 


I 


h.  m. 
11  806 
11  466 
11  516 


11  45a 
2  546 
5  116 


5456 
7  246 
5  416 


0  16a 

1  11a 
0  86a 
0  46a 


Range  of  tide. 


Mean 
(Mn). 


5  18 
632 

6  27 

11  246 
0  14a 
009a 

642 
7  17 
745 
7  40 
807 

026a 
102a 
1  31a 
1  25a 
1  49a 

8  12 
8  19 
8  22 

2  11a 
2  18a 
220a 

8  39 
858 
921 

2  38a 

2  56a 

3  18a 

955 
9  57 
10  02 
10  23 
9  12 

336a 
3  37a 

3  52a 

4  12a 
3  03a 

350 
8  45 

10  03a 
10  00a 

8  15 
830 

9  50^ 
9  46« 

380 
335 

9  45a 
950a 

330 
3  15 

9  44a 

9  18a 

h.m. 

feet 

5  28a 

4.1 

5  43a 

5.5 

5  48a 

6.4 

5456 

8.9 

9  176 

2.1 

LI  416 

1.6 

12  066 

1  26a 

12  066 


6  36a 

7  31a 
655a 
7  06a 


0  80a         6  52a 
0  35a  '        6  57a 


5  25a 
638o 
633a 


6  47a 

7  21a 
7  49a 

7  45a 

8  13a 


7  50a 

7  59a 

8  03a 


8  17a 

8  37a 

9  04a 


9  4.5a 
9  50a 
9  54a 
10  16a 
9  036 


8  89a 
3  27o 


2  576 

3  096 


3  14a 
3  17a 


3  15a 
306a 


Spring 
(Sg). 


feet. 
5.5 
7.3 

8.6 


3.6  . 
3.8  I 
2.5 


6.5 
6.9  I 
7.0  ' 
6.4 


5.0 
5.0 


2.9 
3.3 
4.3 


6.6 
8.2 
7.8 
6.0 
2.5 


1.8 
1.6 
1.7 


1.8 
2.0 
2.2 


2.1 
2.9 
3.7 
3.5 
1.5 


1.3 
0.8 


0.8 
0.7 


0.9 
0.8 


1.0 

1.7 


Neap. 

(NP). 


feet, 
2.5 
8.4 
8.9 


I 

6.2  I  2.4 

2.8  I  1.8 

2.0  0.9 


4.8 
4.4 
3.8 


8.6 
7.8 
9.8 
8.5 


6.6 
6.6 


3.9 
4.4 
5.7 


8.8 

10.9 

10.4  I 
8.0  I 
8.3  , 


2.3 
2.1 
2.2 


2.3 
2.6 

2.8 


3.0 
4.2 
5.4 
5.1 
2.2 


1.9 
1.2 


1.1 
1.0 


1.8 
1.2 


1.4 
2.5 


2.2 
2.0 
1.5 


4.0 
8.6 
4.8 
8.9 


8.0 
3.0 


1.8 
2.0 
2.6 


4.0 
6.0 
4.8 
3.7 
1.6 


1.2 
1.1 
1.1 


1.2 
1.3 
1.5 


0.8 
1.1 
1.4 
1.4 
0.6 


0.6 
0.3 


0.3 
0.8 


0.4 
0.3 


0.4 
0.7 


Great 
tropic 

(Gc). 


feeL 
4.2 
5.6 
6.5 


4.0 
2.2 

1.6 


3.7 
3.4 
2.6 


6.6 
6.0 
7.1 
6.6 


6.1 

6.1 


8.0 
8.4 
4.4 


6.7 
8.3 
7.9 
6.1 
2.6 


2.2 
1.9 
2.0 


2.2 
2.4 
2.6 


2.2 
8.0 


3.6 
1.6 


1.4 
0.9 


0.9 
0.8 


1.0 
0.9 


1.1 
1.8 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
0.5 
0.5 
0.6 


0.4  I 

0.8 

0.2 


0.4 
0.4 
0.8 


0.6  I 
0.6 
0.6  I 
0.5  I 


0.5 
0.5 


0.4 
0.4 
0.4 


0.6 
0.5 
0.6 
0.4 
0.3 


0.6 
0.5 
0.6 


0.6 
0.6 
0.6 


0.3 
0.3 
0.4 
0.3 
0.2 


0.2 
0.2 


0.2 
0.2 


0.2 
0.2 


0.2 
0.2 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


LWQ. 


fett. 
0.3 
0.3 
0.3 


0.3 
0.2 
0.2 


0.2 
0.2 
0.2 


0.3 
0.8 
0.4 
0.8 


0.3 
0.3 


0.2 
0.2 
0.3 


0.3 
0.4 
0.4 
0.8 
0.2 


0.8 
0.8  ! 
0.8  ! 


0.8 
0.4 
0.4 


0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 


0.0 
0.0 


0.0 
0.0 


0.0 
0.1 


Tropic 
HW 

inter- 
val. 


h.  m. 


Tropic 
range. 


feet. 
0.4 
0.6 
0.6 


0.4 
0.3 
0.3 


0.4 
0.4 
0.3 


0.6 
0.5 
0.6 
0.6 


Predic- 
tions. 


feet. 
2.8 
8.6 
4.2 


2.6 
1.4 
1.0 


2.4 
2.2 
1.6 


0.5  j 
0.5  ' 


0.4 

0.4 : 

0.6  , 


0.6  ! 
0.6 
0.6 
0.6 
0.3  , 


0.7 
0.6 
0.6 


0.7 
0.7  ' 
0.7  I 


0.8  I 

0.3 

0.4 

0.3 

0.2 


0.2 
0.2 


0.2 
0.2 


0.2 
0.2 


0.2 

0.2  I 


4.3  I 
8.9 

4.6  I 
4.2 


3.8  ; 
3.3 


2,0 
2.2 
2.8 


4.4 
5.4 
5.2 
4.0 
1.6 


1.2 
1.0 
1.1 


1.2 
1.8 
1.4 


1.5 
2.1 
2.7 
2.6 
1.1 


1.0 
0.6 


0.6 
0.6 


0.6 
0.6 


0.7 
1.2 


Tropic 
LLW. 


I 


feet. 
2.0 
2.7 
8.2 


1.9 
1.0 
0.7 


1.8 
1.6 
1.2 


8.2 
2.9 
8.5 
8.2 


Varia- 
tion of 
the  com- 
pass. 


2.5 
2.6 


1.4 
1.6 
2.1 


3.8 
4.1 
8.9 
3.0 
1.2 


1.0 
0.9 
0.9 


1.0 
l.I 
1.2 


1.1 
1.5 
1.9 

1.8 
0.8 


0.7 
0.4 


0.4 
0.4 


0.6 
0.4 


0.5 
0.9 


West. 

o 

16.0 

17.0 

17.0 


24.0 
24.6 
28.0 


19.5 
19.6 
19.6 


18.0 
18.0 
17.6 
17.0 


18.5 
18.0 


24.0 
24.0 
28.0 


16.0 
16.0 
16.6 
16.0 
15.0 


15.0 
14.5 
14.0 


13.5 
13.0 
11.5 


10.5 
10.5 
10.5 
10.0 
10.0 


9.5 
7.0 


4.0 
3.5 


3.0 
2.0 


2.5 
4.5 


424 


TABLE  3.— TIDAL  DIFFERENCES 


1 

Station. 

Geographic  position. 

Standard  port  f 
reference. 

or 

Tidal  diflerenoea. 

Ratio 

of 
ranges. 

1 

Lati- 
tude. 

NortfL 

o       / 

89  22 
38  15 

48  06 

48  48 

44  88 

45  19 

44  68 

45  88 

45  20 
40  89 
87  18 
36  54 
40  60 

43  06 

48  18 

89  27 
86  48 
86  07 
86  00 

36  17 
86  31 
86  42 

86  48 

87  08 

37  10 

87  07 

88  31 
88  40 

88  41 
80  20 

40  00 

41  09 

42  16 
42  28 

42  58 
48  08 

43  28 

48  29 
48  39 
48  41 
48  88 
48  88 

48  34 
48  24 
43  27 
48  28 
48  28 

Longitude. 

Name. 

Time. 

Height. 

Arc. 

Time. 

HW. 

LW. 

HW.  '  LW. 

1 

2 

3 

4 
6 
6 

7 
8 

9 
10 
11 
12 
13 

14 
15 

16 
17 
18 
19 

20 
21 
22 
28 
24 

26 
26 
27 

EUROPE  (MEDITEBRAMXAlf  8EA). 

GREECE. 
Volo,  Gulf  of  Volo 

Ea 

o     / 

22  68 
21  44 

16  05 
16  51 
14  26 
14  27 
13  48 

13  46 

12  19 
18  00 
16  14 

14  81 
14  16 

666 
621 

We 

0  19 
424 

5  21 
686 

6  15 

6  19 
626 
620 
650 

7  19 
888 
845 
9  16 

906 
928 
852 

8  41 

841 

9  01 
9  16 
909 
8  24 

8  16 
806 
782 
700 
656 

589 
426 
4  01 
3  47 
328 

4t. 

h.m. 
182 
127 

104 
108 
068 
058 
066 
066 

049 
1  12 
101 
068 
0  67 

024 
021 

0  01 
0  18 
021 
022 

026 
026 
026 
0  26 
0  27 

029 
086 
0  85 

Colombo 

246 
246 

245 
246 
246 
246 
246 
246 

246 
245 
246 
245 
246 

246 
246 

245 
246 
261 
261 

266 
265 
265 
265 
266 

265 
266 
265 
266 

266 
266 
266 
266 

266 
266 
266 
209 
209 

269 
269 
269 
269 
269 

209 
209 
269 
209 
269 

Local 

h.m. 
+7  28 
+156 

+2  18 
+4  24 
+6  24 
+6  29 

+7  14 
+7  34 

+8  29 
+148 
+114 
+126 
+2  14 

Pariu 

+6  22 
+6  84 

+3  16 
-^0  81 
+0  02 
-0  01 

-1  16 
-0  36 
-1  06 
-0  80 
-0  87 

-0  42 
-0  26 
-Oil 
-0  19 

000 
-0  16 

000 
+0  04 

+0  20 
+0  20 
+0  22 
-0  67 
-0  57 

-0  56 
-0  67 
-0  56 
-0  66 
-0  66 

-0  60 
-0  41 
-0  41 
-0  36 
-0  46 

time. 

h.  m. 
+7  46 
+2  12 

+2  49 
+6  06 
+7  10 
+7  20 
+8  10 
+8  85 

+9  80 
+2  02 
+188 
+146 
+2  88 

Ume. 

+6  66 
+6  84 

+8  52 
+0  57 
+0  11 
+0  08 

-0  47 
-0  07 
—0  87 

Mean 
Waters 

feet. 
+0.8 
-0.8 

+0.4 
-0.8 
-0.7 
-0.7 
+1.2 
0.0 

+L0 
-0.2 
-1.0 
-1.0 
-1.0 

-1.2 
-L2 

-0.3 
+0.8 
-0.8 
+0.8 

+0.2 
+0.6 

4-1-0 

Low 

\prMg». 

feet 
+0.1 
-0.2 

0.0 
-0.2 
-0.1 
-0.1 
+0.2 

0.0 

+0.2 
0.0 
-0.2 
-0.2 
-0.2 

-0.2 
-0.2 

-0.1 

0.0 

-0.2 

+0.2 

0.0 
O.O 

+0.2 
0.0 

+0.2 

+0.4 

+0.2 

0.0 

0.0 

0.0 
-0.4 
-0.0 
-0.2 

0.0 

-0.1 

-0.2 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
-0.4 

-0.8 
-0.8 
-0.6 
-0.2 
-0.4 

1.19 
0.62  ! 

L26 

0.S2| 

0.69 

0.69 

1.70 

1.04  1 

1.70 
0.89 
0.44 
0.84 
0.87 

O.SS 
0.36 

0.89 
1.68 
0.81 
1.21 

1.04 
L07 
Lll 
1.14 

1.2fi| 

1.27 
1.16 
1.04 
0.99 

LOO 
0.71 
0.631 
0.90 

1.14 
0.98 
0.91 
0.86 
0.86 

0.87 
0.86 
0.86 
0.84 
0.70 

0.81 
0.63 
0.71 

aw 

0.74 

Patras,  Gulf  of  Corinth 

Colombo..... 

AUSTRIA. 

Adriatic  Sea. 
Port  rnmiiaa.  LlM?a  Inland 

Colombo 

Port  Sebenico 

Colombo 

Port  Lussin  Piccolo 

Colombo 

Port  Flume 

Colombo 

PortPola 

Colombo 

Colombo 

Trieste 

ITALY  AND  MLANDS. 

Colombo 

BrindiBl 

Colombo 

Port  Augusta,  Sicily 

Colombo 

ValettaHarbor.  Malta 

Colombo 

Naples 

Colombo 

FRANCS. 

Mediterranean  Sea. 
Toulon 

Colombo 

Colombo 

Mazsellle 

SPAIN. 

Mediterranean  Sea. 
Valencia 

Colombo 

Malaga..'. 

Colombo 

GibinStar.  Gibmltar  Strait 

Cape  Town 

Cape  Town 

Lisbon 

Tarifa,  Qibialtar  Strait.. 

EUROPE  (West  Coast). 

SPAIN— continued. 
Conll 

Cadii 

Lisbon 

Salmedina  Rocks 

Lisbon 

Bonania,  Guadalouivlr  River 

Port  of  Huel va,  OOiel  River 

PORTUGAL. 

Lisbon 

-0  02     +1.2 
-0  09     +2.2 

-0  14     +2.6 
+0  02     +L6 
+0  14     +0.4 
+0  09        0.0 

OOOi      0.0 
+0  10  1  -8.0 
+0  80  ;  -8.6 
+0  82  !  -LO 

1 

1 

+0  48  i  +L2 
+0  48     -0.8 
4-0  60     —1.0 

Lisbon 

LkbAFi 

X^agos. 

mhnn,. 

Setubal 

TMhoT} . . . 

28 

Tagus  River  Entamce 

0  87 
0  86 

LUbon 

29 
80 
31 
82 

88 

Lisbon  (Arsenal) ,  Tagus  River 

Peniche 

Lisbon 

088 
086 
085 

036 
086 
037 
087 
084 

088 
082 
080 
028 
024 

028 
0  18 
0  16 
0  15 
0  14 

T  Jklwm   ... 

Port  Flguerla,  Mondego  River 

Oporto,  Douro  River 

T,i>hoi1 

T,i«i>on.    X  .  . 

SPAIN— continued. 

Sorth  and  wett  eoatU. 
Vigo 

Lisbon 

84 

Salvora  Isliuid,  Arosa  Bi&y 

Usbon 

36 

Caue  Flnisterre 

Lisbon , 

86 

Port  Camarifias 

Rochelle 

-0  62 

-0  62 

-0  61 
-0  62 
-0  61 
-0  60 
-0  60 

-0  82 
-0  22 
-0  22 
-0  18 
-0  29 

-2.0 
-L8 

-L8 
-L8 
-1.8 
-2.2 
-4.2 

-2.7 
-6.4 
-4.4 

-L6 
-8.8 

87 

Corufia 

Rochelle 

38 

Ferrol 

Rochelle 

89 

Cedeivt 

Rocheile 

40 

Vivero    

Rochelle 

41 

Rivadeo 

Rochelle 

42 

Aviles  River 

Rochelle 

48 

GijonBay 

Rochelle 

44 

Rochelle 

45     SiiATioMi  Rrh  Martin  dA  1a  AmnjL 

RocheUe 

46 

BftPtander 

RocheMe 

47 

Santofla 

Rochelle 

AND  TIDAL  CONSTANTS. 


125 


Interval. 


M  !_ 


Mean. 


Tropic. 


HWI. 


LWI. 


HHWI. 


LLWI. 


Range  of  tide. 


Mean 

(Mn). 


Spring 


Neap 

(Np). 


Great 
tropic 
(Gc). 


Tropic  diurnal    Trt„--,«i  ««-^    Mean  eea  level 
Ineqnallty.       I^"™*!  ^^^e.  ftboveplaneof- 


HWQ. 


LWQ. 


Tropic 
HW 

inter- 
val. 


Tropic 
range. 


Predic- 
tions. 


Tropic 
LLW. 


Varia- 
tion of 
the  oom< 
paae. 


h.  m, 

1  9  15 

2  840 


9 

10 
11 
12 
13 


89 
40 
41 
42 

43 
44 

46 
46 

47 


400 
6  10 
8  10 

8  15 
900 

9  20 


10  15 

sao 

800 
8  12 
4  00 


,14  I 
15  I 


16 
17 
18 
19 


20 
21 
22 
23 
24 


25 
26 
27 
28 

29 
30 
31 
82 


822 
7  81 


500 
2  15 
1  85 
1  32 


105 
146 
115 
150 
148 


145 
lU 
2  10 
200 

220 
205 
220 
225 


240 
240 
2  42 
2  48 
248 

244 
243 
244 
246 
245 

2S0 
300 
800 
806 
255 


302 
958 


10  30 
020 
225 
285 
825 
850 


445 
943 
9  18 
925 
10  13 


224 
200 


11  30 
885 
755 
752 


7  18 
758 
728 
808 

8  56 


758 
808 
820 
8  13 

805 
8  15 
885 
838 


868 
868 
855 
856 
856 

8  57 
8  56 
8  57 
858 

8  58 

908 

9  14 
9  14 
9  18 
907 


A.  m. 
9  18a 
846a 


408a 
6  16a 
8  15a 
820a 
903a 
923a 


10  18a 
884a 
804a 

3  18a 

4  04a 


8  48a 
7  51a 


5  13a 
2  24a 
1  29a 
1  26a 


1  02a 
1  41a 
1  11a 
1  46a 
1  40a 


1  41a 
I  51a 
206a 

1  56a 

2  16a 
200a 
2  15a 
2  21a 


236a 
236a 
238a 
2  42a 
2  42a 

2  43a 
2  42a 
243a 
2  44a 
244a 

2  47a 
2  56a 
256a 
302a 
2  52a 


A.  m. 
258a 
9  32b 


10  215 
-  0  01a 
2  07a 
2  17a 
8  16a 
840a 


486a 
9  815 
9  01b 
906b 
9  58b 


145a 
122a 


11  Q8a 
8  18a 
8  02a 
759a 


7  22a 

8  02a 

7  32a 

8  07a 

9  00a 


8Q2a 
8  18a 
825a 
8  18a 

8  10a 
8  21a 
8  41a 
844a 


8  57a 
8  67a 
859a 
859a 
859a 

900a 

8  59a 
900a 

9  01a 
902a 

906a 
9  19a 
9  19a 
928a 
9  12a 


feet. 
1.6 
0.7 


1.7 
0.7 
0.8 
0.8 
2.8 
1.4 


2.3 
1.2 
0.6 
0.5 
0.5 


0.4 
0.5 


1.2 

2.2 
2.8 
4.2 


8.6 
8.8 
9.2 
9.4 
10.3 


10.5 
9.6 
8.6 
8.2 

8.3 
5.8 
5.2 

7.4 


9.4 

8.1 
7.5 
10.7 
10.8 

10.9 
10.8 
10.7 
10.5 

8.8 

10.2 
7.9 
8.9 

11.2 
9.3 


feeL 
2.8 
1.0 


2.4 
1.0 
1.1 
1.2 
8.4 
2.0 


8.3 
1.8 
0.9 
0.7 
0.7 


0.6 
0.6 


1.5 
2.9 
8.7 
5.6 


11.5 
11.8 
12.3 
12.5 
18.7 


14.2 
18.0 
11.6 
11.1 

11.1 
7.8 
7.0 

10.0 


12.5 
10.8 
10.0 
14.6 
14.8 

14.9 
14.8 
14.7 
14.4 
12.0 

18.5 
10.4 
11.7 
14.8 
12.8 


feet. 
0.6 
0.8 


0.7  I 
0.8  I 
0.8  . 

0.8 : 

0.9  ' 
0.6  . 


0.9 
0.5 
0.2 
0.2 
0.2 


0.2 
0.8 


0.8 
1.5 
1.7 
2.6 


5.2 
5.4 
5.6 
5.7 
6.8 


6.1 
5.6 
5.0 
4.8 

4.8 
8.4 
8.0 
4.8 


5.7 
4.9 
4.6 
6.0 
6.1 

6.1 
6.1 
6.0 
5.9 
4.9 

6.8 
4.9 
5.5 
6.9 
5.7 


feet, 
1.7 
0.8 


1.8 
0.8 
0.9 
0.9 
2.4 
1.5 


2.4 
1.8 
0.6 
0.5 
0.5 


0.6 
0.7 


1.5 

2.7 
2.9 
4.3 


8.7 
8.9 
9.8 
9.5 
10.4 


10.8 
9.8 
8.8 
8.4 

8.5 
6.0 
5.4 
7.6 


9.5 
8.2 
7.6 
10.9 
11.0 

11.1 
11.0 
10.9 
10.7 
9.0 

10.7 
8.3 
9.3 

11.7 
9.7 


feet. 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 
0.3 
0.2 


0.8 
0.2 
0.1 
0.1 
0.1 


0.3 
0.8 


0.4 
0.6 
0.4 
0.4 


0.6 
0.6 
0.6 
0.6 
0.7 


0.7 
0.7 
0.6 
0.6 

0.6 
0.6 
0.5 
0.6 


0.6 
0.6 
0.6 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.8 
0.7 

0.7  I 

0.8 

0.7 


feet 
0.1 
0.0 


0.1 
0.0 
0.0 
0.0 
0.1 
0.1 


0.1 
0.0 
0.0 
0.0 
0.0 


0.2 
0.2 


0.2 
0.4 
0.2 
0.3 


0.4 
0.4 
0.4 
0.4 
0.4 


0.6 
0,5 
0.5 
0.5 


0.5 
0.4  I 
0.4  ' 
0.5 


h,  m. 


4  18 


10  28 
9  49 


24  13 


0.4  I. 

0.4  '. 

0.4  . 

0.2  '. 

0.2  . 

0.2  I. 

0.2  I. 

0.2  . 

0.2  . 

0.2  I. 

0.5    - 
0.5 
0.5  I 
0.5 
0.5 


/eet. 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 
0.8 
0.2 


0.3 
0.2 
0.1 
0.1 
0.1 


0.3 
0.3 


0.5 
0.7 
0.4 
0.6 


0.6 
0.7 
0.7 
0.7 
0.7 


0.9 
0.9 
0.8 
0.8 

0.8 
0.7 
0.6 
0.8 


0.7 
0.6 
0.6 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.9 
0.8 
0.9 
1.0 
0.9 


feet. 
1.2 
0.5 


1.2 
0.5 
0.6 
0.6 
1.7 
1.0 


I 


1.6 
0.9 
0.4 
0.4 
0.4 


0.3 
0.8 


0.8 
1.4 
1.8 
2.8 


5.8 
5.9 
6.2 
6.2 

6.8 


7.1 
6.5 
5.8 
5.6 

5.6 
8.9 
8.5 
6.0 


6.2 
5.4 
5.0 
7.8 

7.4 

7.4 
7.4 
7.4 
7.2 
6.0 

6.8  • 
5.2  I 
5.8 
7.4 
6.2  I 


feet. 
0.8 
0.4 


0.9 
0.4 
0.4 
0.4 
1.2 
0.7 


1.2 
0.6 
0.8 
0.2 
0.3 


0.3 
0.3 


0.7 
1.2 
1.4 
2.1 


4.8 
4.4 
4.6 
4.7 
5.1 


5.3 
4.9 
4.4 

4.2 

4.2 

ao 

2.7 
8.8 


4.7 
4.0 
8.7 

6.5  , 

5.5  I 

5.6  ' 
5.5 
5.5  I 
5.4 
4.5  ! 

5.3 
4.1 
4.6 
5.8 

4.8 


Wett. 


6.0 
6.6 


8.0 
8.5 
8.5 
8.5 
9.0 
9.0 


9.5 
7.5 
8.5 
9.0 
9.0 


12.6 
12.5 


14.0 
14.6 
15.0 
16.0 


15.6 
15.6 
15.6 
16.5 
16.5 


16.0 
16.6 
16.6 
17.0 

17.0 
17.0 
17.0 
17.0 


17.5 
17.6 
18.0 
18.0 
17.6 

17.5 
17.5 
17.5 
17.5 
16.6 

16.5  I 
16.5  I 
15.5 
15.5 
15.5 


426 


TABLE  3.— TIDAL  DIFFERENCES 


EUROPE  (West  Coast)— Cont'd. 


BPAiN— continued. 
North  attd  weit  coasts — Continued. 


1  ' 

2  ! 

4  I 

5t 


a5 

36 
37 

38 
39 

40 

41 

I  42 

43 

44 

45 
46 
47 

48 
49 


North. 


43  24 


Castro  Urdiales 

Bilbao  River  Entrance 43  23 

Bilbao I  48  16 

Lequeitio 43  23 

San  Sebastian I  43  19 


FRANCE— continued. 
Bay  qf  Biscay. 

St.  Jean  de  Luz  (Fort  Socoa) . 

Boncaut,  Adour  River 

Cape  Feret 

Arcachon  Basin 


I 


Cordouan  Light,  Gironde  River. 

Royan,  Gironde  River 

Montague,  Gironde  River 

Mar(k7hale,  Gironde  River 

Pauillac,  Gironde  River 


Blaye,  Gironde  River 

Boitleaux,  Gironde  River 

Marennes,  Seudre  River  Entrance 

He  d' Aix,  Cbarente  River 

Rochefort,  Cbarente  River 


ROCHELLE 

St.  Martin,  He  de  R6 . 
Les  Sables  d'OIonne. . 

St.  GlUes 

Isled'Yeu 


Froman tine  Channel 

Port  I'Herbandlere,  Noirmoutier  I 

Port  Pomic , 

St.  Nazaire,  Loire  River 

Paimboeuf ,  Loire  River 


43  24 
48  34 

44  38 

44  40 

45  35 
45  37 

45  28 

46  19 
45  12 

45  07 

44  50 

45  48 

46  01 

45  57 

46  09 
46  12 
46  29 
46  42 
46  43 

46  63 

47  02 
47  07 
47  16 
47  17 


Standard  port  for 
reference. 


Pellerin,  Loire  River 47  13 

Nant«s,  Loire  River 47  12 

Pouliguen 47  16 

Croisic 47  18 

Penerf,  Vilaine  River 47  81 

Port  Navalo,  Quiberon  Bay 47  33 

Vannes ,  47  40 

Auray I  47  41 

Crac'h  River 47  34 

Port  Haliguen.  Quiberon  Bay i  47  29 

Hoedic  Island '  47  20 

Port  le  Palais,  Belle  Isle 47  21 

Port  Louis I  47  42  , 

Lorient 47  46  I 

Concameau 47  53 

Glenan  Islands 47  46  i 

Benodet,  Odet  River 47  52  I 

Loctudy I  47  60 

Penmarch •. 1  47  48  ' 

Audi^me i  48  01  , 

English  Channel. 

IsledeSein '  48  03  , 

Douamenez i  48  06  I 

Camaret |  48  17 

Brest 48  23 

Port  Conquet 48  22  i 


Mol^ne 

Ushant  or  Ouessant  Island . 

Abervrach 

IsledeBas 

Roflcoff 


Morlalx 

Ploiunanach 

Plougrescant,  Tr^guier  River. 

Tr^guier,  Tr^guier  River 

Heaux  Light 


48  19  I 
48  28 
48  87  I 
48  46 
48,43  ; 

48  40 

48  50  I 
48  51  I 
48  46  ' 
48  55  I 


3  16 
8  04 
2  56 
2  84 
2  00 


1  40 
1  81 
1  14 
1  09  I 

1  10  I 
1  02 
0  48  , 
0  46 

0  46  I 

040  I 
084  I 

1  09 

111  I 

0  68  I 

1  09 

1  22  I 
1  48  I 

1  57 

2  28  I 

209 
2  18 
2  07 
2  12 
2  08 

1  45 

1  S3 

2  25  I 
2  31 
230  , 

2  55 
2  45  I 
2  58 
300 
806  ; 

2  .52 
809  I 

3  21 
822 
8  54  , 

402 
407  I 

4  10  I 
4  23 
4  33  , 


0  07 
006 

005 

005 
004 
008 
0  08 
0  08 

0  08 
0  02 
005 
0  05 
004 

005 
005 
007 
008 
0  10 

009 
009 
008 
0  09 
0  08 

007 
0  06 
0  10 
0  10 
0  10 

0  12 
0  11 
0  12 
0  12 
0  12 

0  11 
0  18 
0  18 
0  13 
0  16 

0  16 
0  16 
0  17 
0  18 
0  18 


St. 

h.m. 

0  13 

0  12 

0  12 

0  10 

008 

4  62 
4  19 
436 
429 
4  47 


Name. 


,P««e 


Rochelle 
Rochelle 
Rochelle 
Rochelle 
Rochelle 


Rochelle.. 
Rochelle.. 
Rochelle.. 
Rochelle., 

Rochelle.. 
Rochelle.. 
Rochelle.. 
Rochelle.. 
Rochelle.. 

Rochelle. . 
Rochelle.. 
Rochelle. , 
Rochelle. . 
Rochelle.. 

Rochelle. . 
Rochelle.. 
Rochelle.. 
Rochelle.. 
Rochelle.. 

Rochelle.. 
Rochelle.. 
Rochelle.. 
Rochelle.. 
Rochelle. . 

Rochelle  . 
Rochelle  . 
Rochelle  . 
Rochelle  . 
Rochelle  . 

Rochelle  . 
Rochelle  . 
Rochelle  . 
Rochelle  . 
Rochelle  . 

Rochelle  . 
Rochelle  . 

Brest 

Brest 

Brest 


Brest . 
Brest . 
Brest . 
Brest . 
Brest . 


0  19  '  Brest . 

0  17  Brest  . 

0  18  I  Brest . 

0  18  Brest . 

0  Tfd  Brest  . 


4  55  '  0  20     Brest . 

5  08  0  21  Brest . 
4  85  0  18  I  Brest  . 
4  02  0  16  I  Brest . 
3  59  0  16  ;  Brest  . 


0  16  I  Brest . 

0  14  I  Brest . 

0  13  I  Brest . 

0  13  Brest . 

0  12  I  Brest . 


363 
829 
8  11 
8  14 
8  05 


Tidal  differences. 


269 
269 
269 


269 


269 


269 ; 

269  I 
269  > 


269 
269 
269 


269 
269 


269 
269 
269 
269 
269 


269 
269 
269 

2C9 

269 
269 
269 


269 

269  I 
278  I 
273 
273  ' 

273 
273 
273 
273 
273 


273 
273 
273 
273 
278 

278  I 
278  I 
273 
278  I 
273 

278  I 
273  i 
278  I 
278 
273  I 


Time.  Height. 

HW.         LW.     I  HW.  I   LW. 


Paris  time. 


h.  m. 
-0  61 
-0  61 
-0  41 
-0  46 
-0  46 


-0  18 
+0  09 
+0  28 
+0  58 

+0  06 
+0  10 
+0  46 
+1  06 

+1  -22 

+1  48 
+3  00 
-0  02 
000 
+0  17 

000 
-0  27 
-0  06 
-0  04 
-0  04 

-0  23 
-0  18  1 
-0  24 
+0  12  I 

+0  M  j 

+1  35  I 
+2  24 
-0  07  i 
+0  03 
+0  08  I 

+0  25  I 
+2  26  I 
+0  40 
+0  10  I 
+0  15  ! 

-0  01  I 
+0  06  I 
-0  23 
-0  19  I 
-0  26  I 

-0  25 
-0  10  1 
-0  04  , 
-0  IS  ' 
-0  19  , 


+0  08  ' 

-0  04  I 
+0  12  I 

0  00 
+0  08  I 

+0  24  ' 
+0  16 
+0  37  I 
+1  10  ' 
+1  15 

+1  35  I 
+1  43 
+1  47 
+1  67 
+2  07 


Mean  Low 
Water  Springs. 


h.  m. 
-0  88 
-0  83 
-0  26 
-0  81 
-0  31 


-0  06 
+0  26 
+0  46 

+1  22 

+0  81 
+0  42 
+1  88 
+2  04 
+2  81  I 

+8  11  , 
+8  12 
+0  20 

000  ' 
+0  82 

0  00  , 
+0  01 
+0  24 
+0  23 
+0  28 

+0  08 
+0  08 
+0  02 
+0  38 
+1  20 

+2  08 
+  807 
+0  21 

+0  30  ! 
+0  8fi  ' 

+0  53  I 
+2  55  I 
+  1  08 
+0  38  I 
+0  48  I 


feet. 
-4.2 
-8.4 
-6.8 
-6.4 
-4.4 


-8.8 
-7.2 
-8.5 
-8.4 

+0.2 
+0.1 
0.0 
+0.1 
+1.2 

0.0 
-1.2 
-8.0 

0.0 
+0.1 

0.0 
+0.2 
-8.4 
-2.0 
-L6 

-8.6 
+0.1 
-0.2 
0.0 
+0.4 

-0.2 
-0.2 
0.0 
+0.1 
+0.2 

0.0 
-0.7 
-0.4 
+0.1 
+0.2 


+0  30  ,  +0. 1 
+0  36  I  0.0 
-0  18  I  -5.0 
-0  14  -5.0 
-0  20  I  -5.9 


-0  20 
-0  04 
000 
-0  11 
-0  14 


+0  09 
+0  02 
+0  17 
0  00 
+0  11 

+0  27 
+0  18 
+0  40 

+1  18 

+1  18 


+188 
+1  46 
+1  60 
+2  00 
+2  09 


-2.0 
-1.0 
-1.2 
0.0 
-0.2 

-0.8 
-0.6 
+L0 
+2.2 

+2.1 

+8.2 
+8.2 
+4.6 

+2.8 
+9.4 


feet. 
-0.6 
-0.4 
-1.0 
-0.8 
-0.6 


-0.4 
-1.0 
-0.5 
-0.4 

0.0 
+0.1 

0.0 
+0.1 
+0.2 

0.0 
-0.2 
-0.4 

0.0 
+0.1 

0.0 

0.0 

-0.4 

-0.2 

-0.2 

-0.4 

+0.1 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
+0.1 
0.0 

0.0 
-0.1 

0.0 
+0.1 

0.0 

+0.1 
0.0 
-0.8 
-0.8 
-0.9 


Ratio 

of 
ranges. 


-0.1 
-0.2 
0.0 
+0.2 
+0.3 

+0.4 
+0.4 
+0.6 
+0.4 
+1.4 


0.71 
0.76 
0.63 
0.63 
0.71 


0.74 
0.60 
0.76 
0.76 

1.01  I 
1.00  i 
1.00  ' 
1.00  , 
1.09 

1.00 
0.92 
a79  I 

1.00  : 

1.00  I 

1.00 
1.01 
0.76  1 
0.87  ! 
0.88  ! 

0.75 
1.00 
0.99 
1.00  , 
1.02 

0.98 
0.99 
1.00 
1.00  I 
LOl  ' 

1.00 
0.95 
0.98 
1.00 
L02 


1.00 
1.00 
0.71 
0.71 
0.66 


-5.8 

-0.8 

0.67 

-3.8 

-0.6  ' 

0.79 

-8.8 

-0.6 

0.78 

-5.6 

-0.8 

0.68 

-7.4 

-1.0  I 

0.57 

-0.4 

0.86 

-0.2 

0.94 

-0.2 

0.98 

0.0 

LOO 

-0.2 

0.99 

0.99 
0.97 
LOS 
L13 
1.12 

L18, 
L20 
L27 
M6 
L54 


AND  TIDAL  CONSTANTS. 
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Interval. 


Mean. 


HWI. 


25  ' 

26  ' 
27 

28 
29 

30 

31 
32, 
33  1 
34 


36 
37 

38 


h.  m. 
2  50 
250 
300 
2  S5 
2  55 


3  07 
3  35 

3  50 

4  25 

3  35 
338 

4  14 
485 

4  51 

5  17 

6  30 
3  25 
3  27 
3  45 

3  27 
3  00 
3  20 
3  20 
3  18 

3  00 
3  05 
300 

3  35 

4  18 

500 
550 
3  15 
8  25 
3  30 

3  45 

5  47 

4  00 
3  30 
3  85 

3  20 
3  25 
805 
3  09 
3  00 


45 

800 

46 

3  15 

47 

820 

48 

3  05 

49 

304 

50 

326 

51 

3  20 

52 

835 

53 

323 

54 

3  30 

55  , 

56 

57 

58  I 
69  ' 

,60 

I  61 
1  62 

63 
64 


345 

3  35 

4  00 
435 
440 

500 

5  10 
5  15 
525 
535 


LWI. 


Tropic, 


HHWI.      LLWI. 


I 


h.  m. 
903 
9  08 
9  10 
905 
905 


9  14 

9  47 

10  08 

10  44 

9  53 
10  05 

10  57 

11  28 
11  55 

0  10 
0  12 
9-42 
9  22 
9  55 

9  22 
923 
944 
942 
940 

9  21 
926 
9  21 
956 

10  39 

11  28 

12  28 
938 
9  47 
9  53 

10  08 
12  11 
10  23 
953 
958 

9  46 
950 
9  82 
936 
9  27 

9  27 
9  43 
946 
9  84 
9  81 


9  53 
9  48 
10  02 
9  45 
9  55 

10  10 
10  00 

10  25 

11  00 
11  05 

11  25 
11  35 
11  40 

11  50 

12  00 


h.  m. 
246a 
2  47a 
2  56a 
2  52a 
2  51a 


8  04a 
8  31a 

3  46a 

4  21a 

8  32a 
8  35a 
4  11a 
4  82a 

4  49a 

5  14a 

6  27a 
8  22a 
8  25a 
8  42a 

825a 
2  57a 
8  17a 
8  17a 
8  15a 

2  57a 
8  02a 

2  67a 

3  32a 

4  15a 

4  67a 

5  47a 
8  12a 
8  22a 
3  27a 

342a 
5  44a 
8  57a 
8  27a 
382a 

8  17a 
3  22a 
8  03a 
8  07a 

2  58a 

2  58a 
2  13a 
2  18a 
2  03^1 
302a 


8  28a 
3  18a 
338a 
3  21a 
3  28a 

3  48a 

3  33a 
8  58a 

4  33a 
4  38a 

4  58a 

5  08a 
5  13a 
5  23a 
5  33a 


h.  m. 
908a 
908a 
9  15a 
9  10a 
9  10a 


Range  of  tide. 


Mean 

(Mn). 


9  50a 
9  54a 
9  36a 
940a 
9  31a 

9  81a 
9  47a 
9  50a 

9  88a 
9  85a 


9  56a 
9  51a 

10  avj 
9  48a 
9  58a 

10  13a 
10  03a 

10  28a 

11  03a 
11  08a 

11  28a 
11  38a 
11  43a 

11  63a 

12  02^1 


fed. 
8.9 
9.6 
6.7 
8.0 
8.9 


9  18a 
9  52a 
10  13a 
10  49a 

9  57a 

10  09a 

11  Ola 
11  82a 
11  59a 

0  14a 
0  16a: 
9  46a  I 
926a 
959a, 

9  26ai 
9  27a: 
9  48a  I 
9  46a; 
9  44a. 

925a| 

980ai 

9  25a  I 

10  00a  I 

10  43a, 

11  82a: 

12  82a  ; 
9  4-2ai 
9  51a  I 
9  57tt 

10  12a' 
12  15a  . 
10  27a  ' 
9  57a 
10  02a 


9.8 
6.3 
9.6 
9.6 

12.7 
12.6 
12.6 
12.6 
18.7 

12.6 
11.6 
10.0 
12.6 
12.6 

12.6 
12.7 
9.6 
10.9 
11.1 

9.5 
12.6 
12.5 
12.6 
12.9 

12.8 
12.5 
12.6 
12.6 
12.7 

12.6 
12.0 
12.3 
12.6 
12.8 

12.6 
12.6 
10.4 
10.4 
9.7 

9.8 
11.6 
11.5 
10.0 

8.4 


18.0 
13.8 
18.7 
14.7 
14.6 

14.5 
14.3 
15.6 
16.6 
16. 5 

17.4 
17.6 
18.7 
17.1 
22.7 


Spring 

(8g). 


Neap 
(Np). 


/crt. 
11.8 
12.7 
8.9 
10.5 
11.7 


12.8 
8.8 
12.6 
12.7 

16.8 
16.7 
16.6 
16.7 

18.1 

16.6 
16.3 
13.2 
16.6 
16.7 

16.6 
16.8 
12.7 
14.4 
14.7 

12.6 
16.7 
16.5 
16.6 
17.0 

16.3 
16.5 
16.6 
16.7 
16.8 

16.6 
15.8 
16.2 
16.7 
16.9 

16.7 
16.6 
18.8 
13.8 
12.9 

13.0 
15.3 
15.2 
13.3 
11.1 


17.2 
18.3 
18.2 
19.5 
19.3 

19.2 
18.9 
20.6 
22.0 
21.9 

23.1 
23.3 
24.8 
22.7 
30.4 


feet. 
5.5 
5.9 
4.1 
4.9 
5.5 


5.8 
3.9 
5.9 
5.9 

7.8 
7.7 
7.7 
7.7 
8.4 

7.7 
7.1 
6.2 
7.7 
7.7 

7.7 
7.8 
5.9 
6.7 
6.8 

5.8 
7.7 
7.7 
7.7 
7.9 

7.6 
7.7 
7.7 
7.7 

7.8 

7.7 
7.4 
7.6 
7.7 
7.9 

7.7 
7.7 
6.3 
6.3 
5.9 

6.0 
7.1 
7.0 
6.1 

5.1 


Great 
tropic 

(Gc). 


8.8  , 
8.7  ■ 
9.5  , 
10.1 
10.0 

10.6 
10.7 
11.4  I 
10.4  I 
13.3  1 


Tropic  diurnal 
inequality. 


HWQ. 


/eet. 
9.3 
10.0  I 
7.1 
8.4 
9.8 


feet. 
0.7 
0.7 
0.6 
0.7 
0.7 


9.8 

6.6 
10.0 
10.0  I 

12.8  I 
12.7  , 
12.7  , 
12.7 

18.8 

12.7  , 
11.7 
10.1 
12.7 
12.7  I 
I 

12.7  ; 

12.8  i 
9.7 

11.0  1 
11.2 

9.6 
12.7 
12.6 
12.7 
18.0 

12.4 
12.6 

12.7    ; 

12.7  ' 
12.8 

12.7 
12.1 
12.4 
12.7 
12.9 

12.7 
12.7 
10.6 
10.6 


10.0 
11.8 
11.7 
10.2  , 
8.6  I 


I 


14.3 
14.1 
15.4 
16.4 
16.3 

17.2 
17.4 
18.5 
16.9 
22.2 


I 


0.7 
0.6 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.8 

0.7 
0.7 
0.6 
0.7 
0.7 

0.7 
0.7 
0.6 
0.7 
0.7 

0.6 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.6 
0.6 
0.6 

0.6 
0.7 
0.7 
0.6 
0.6 


7.9 

12.8 

0.7 

0.5 

8.4 

18.6 

0.7 

0.6 

8.3 

13.5 

0.7 

0.5 

9.0 

14.6 

0.8 

0.6 

8.9 

14.4 

0.8 

0.6 

0.8 
0.8 
0.8 
0.8 

0.8 

0.8 
0.8 
0.9 
0.8 
0.8 


LWQ. 


feet. 
0.5 
0.5 
0.4 
0.5 
0.5 


0.5 
0.4 
0.5 
0.5 

0.5 
0.5 
0.6 
0.5 
0.6 

0.6 
0.5 
0.4 
0.5 
0.5 

0.6 
0.5 
0.4 
0.4 
0.4 

0.4 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5  1 
0.5  ! 

0.5 
0.5 
0.5 
0.5 
0.4 

0.5 
0.5 
0.5 
0.5 
0.4 


»"--'  — tep'S^nl*;.^ 


Tropic 
HW 

inter- 
val. 


0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.9 


k.m. 


0  47 


0  57 


0  57 


Tropic   Predic-j  Tropic 
range,    tions.     LLw 


1  06 


Varia- 
tion of 
tlie  com- 
pass. 


I 


feet. 
0.9 
0.9 
0.7 
0.8 
0.9 


0.9 
0.7 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.8 
0.9 
0.9  , 

0.9 
0.9 
0.8  , 
0.8 
0.8  , 

0.8  ! 
0.9, 
0.9 
0.9  ' 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9  < 

0.9 

0.9 

0.9 

0.9 

0.9  , 
0.9  : 

0.7! 
0.7  I 
0.7 

0.7 
0.8 
0.8 
0.7 
0.7  I 


0.8 
0.9 
0.9 
0.9 
0.9 

0.9  I 
0.9  , 
0.9 
0.9  I 
0.9 

1.0  I 
1.0  I 
1.0  I 
0.9 
1.1 


feet. 
5.9 
6.4  , 
4.4  j 

6.2  I 
6.8  I 


6.2 
4.2 
6.8 
6.4 

8.4 
8.4 
8.8 
8.4 
9.0 

8.3 
7.6 
6.6 
8.8 

8.4 

8.3 
8.4 
6.4 
7.2 
7.4 


8.4 
8.2 
8.3 
8.5 

8.2  ' 
8.2 
8.3 
8.4 

8.4, 

8.3  ' 
7.9  I 
8.1  ' 

8.4  1 
8.4  I 

8.4  ' 

8.3 

6.9 

6.9 

6.4 

6.5 
7.6 
7.6 
6.6 
5.6 


8.6 
9.2 
9.1 
9.8 
9.6 

9.6 
9.4 
10.3 
11.0 
11.0 

11.6 
11.6 
12.4 
11.4 
15.2 


feet. 
4.6 
6.0 
3.6 
4.2 
4.6 


I 


4.8 
8.8 
6.0 
6.0 

6.8 
6.8 
6.8 
6.8 

6.8 

6.8 
5.8 
5.0 
6.3 
6.8 

6.8 
6.8 
4.8 
6.4 
6.5 

4.7 
6.3 
6.2 
6.3 
6.4 

6.1 
6.2 
6.3 
6.3 
6.3 

6.8 
6.0 
6.1 
6.3 
6.4 

6.3 
6.3 
5.0 
6.0 
4.7 

4.8 
5.6 
•5.6 
4.8 
4.1 


6.4 
6.8 
6.8 
7.2 
7.1  I 
I 
7.1  I 
7.0 
7.6  . 
8.1  I 
8.1  I 


9.2 

8.4 
11.1 


Wett. 
o 
15.5 
15.0 
15.0 
15.0 
14.5 


14.5 
14.5 
15.0 
15.0 

15.0 
15.0 
14.5 
14.5 
14.5 

14.6 
14.5 
15.  Q 
15.0 
15.0 

15.0 
15.0 
15.5 
15.5 
16.0 

16.0 
16.0 
16.0 
16.0 
16.0 

15.5 
15.5 
16.0 
16.0 
16.0 

16.6 
16.0 
16.5 
16.6 
16.6 

16.0 
16.5 
16.5 
16.5 
16.5 

17.0 
17.0 
17.0 
17.0 
17.0 


17.6 
17.0 
17.5 
17.5 

17.6 

17.5 
18.0 
17.5 
17.0 
17.0 

17.0 
17.0 
17.0 
17.0 
17.0 
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TABLE  3.— TIDAL  DIFFERENCES 


I 

a 

9 


43 
44 

45 
46 
47 

48 
49 
50 
51 
53 

58 
54 
55 
56 
57 

56 
59 
60 
61 
62 


Station. 


EUROPE  (West  Coabt)— Cont'd. 

PRANCE— continued. 

EtifflUh  CAanne^-Continued. 


BrehAt 

L6zardrieux . . 

Paimpol 

Portneux 

Binlc  Harbor . 


Lteu^  or  Port  de  St.  Briene . 

DanoilBt 

Erquy  

8t.  Malo 

Cancale 


Granville 

Regneville  . . 
St.  Germain . 

Carteret 

Dielette 


Chauaey  Islands 

Les  Minquieres 

St.  Holier.  Jersey  Island 

St.  Peter  Port,  Guernsey  Island. 
Casquets  Islands 


Aldemer,  Aldemey  Island. 

Omonvlile 

Cherbooig 

Barfleur 

LaHougue 


Port-en-Bessin. 

Courseulles 

Oystreham 

Dives 


Havre,  Seine  River 

Honfleur,  Seine  River... 
Quillebceuf,  Seine  River. 

Fecamp 

St.  Valery-en-Caux 


Dieppe 

Treport 

St.  valery-Bur-Somme . 
Boulogne 


Cape  Gri2nez . 

Calais 

Gravelines  ... 
Dunkerque . . . 


Geographic  position. 


Lati- 
tude. 


Longitude. 


North. 

o  f 
48  51 
48  48 
48  47 
48  39 
48  36 

48  32 
48  80 
48  38 
48  89 
48  40 

48  50 

49  00 
49  14 
49  22 
49  83 

4862 

48  59 

49  10 
49  27 
49  48 

49  48 
49  48 
49  89 
49  40 
49  84 

49  21 

48  20 

49  17 
49  18 


49  29 
49  25 
49  28 
49  46 
49  52 

49  56 

50  04 
50  11 
50  44 

50  52 

50  58 

51  01 
51  06 


THE  BRITISH  ISLANDS.  i 

Scotland,  eatt  coast. 

Duncansby  Head '  56  39 

Wick 58  26 

DoomochRoad 57  52 

Cromarty ,  57  41 

Inverness ,  57  28 

Banff 57  40 

Peterhead i  57  80 

Aberdeen i  57  09 

Stonehaven i  56  58 

Montxx)se I  56  42 

Arbroath 56  83 

Tay  River  Entrance 56  27 

Dundee I  56  28 

Fife  Ness 56  17 

Burntisland,  Firth  of  Forth |  56  04 

Alloa,  Firth  of  Forth 56  08 

Granton,  Firth  of  Forth ,  55  59 

Edinburgh  (Leith),  Firth  of  Forth. |  55  59 

Dunbar '  56  00 

Eyemouth 55  52 


Arc.    ,  Time. 


Wett. 


0  / 

8  00 
8  01 
302 
2  49 
2  49 

243 
286 
226 
2  02 

1  51 

1  86 
185 
1  85 
1  47 
152 

1  49 
204 
207 
282 
228 

2  12 
1  51 
187 
1  16 
1  16 

0  46 
027 
0  15 
005 


h.%. 
0  12 
0  12 
0  12 

on 

Oil 

oil 

0  10 
0  10 
008 
007 

006 
0  06 
006 
007 
007 

007 
0  08 
008 
0  10 
0  10 

009 
007 
006 
005 
005 

008 
002 
0  01 
0  00 


Standard  port  for 
reference. 


Name. 


East. 


006  I 
0  18  I 
0  81 
022  I 

0  42 

1  05  , 

1  22  I 
1  88  j 
1  85 

I 
185 

1  51 

2  06 
2  21 


000 
0  01 
002 
0  01 
008 

004 
005 
0  07 
006 

006 
0  07 
008 
009 


WeM. 


300 
305 
402 
402 
4  14 

281  I 
146  > 
2  07  , 
2  12  I 

2  26 

285  ; 
248  ! 
258  i 
285  ' 
8  14 

3  52  ! 
8  15 
8  10 
2  81 
206 


0  12 
0  12 
0  16 
0  16 
0  17 

0  10 
0  07 
008 
009 
0  10 

0  10 
Oil 
0  12 
0  10 
0  18 

0  15 
0  18 
0  13 
0  10 
008 


Brest.. 
Brest .. 
Brest.. 
Brest .. 
Brest  .. 

Brest .. 
Brest  .. 
Brest.. 
Brest .. 
Brest.. 

Brest.. 
Brest .. 
Brest .. 
Brest .. 
Brest .. 

Brest .. 
Brest . . 
Brest .- 
Brest.. 
Brest .. 

Brest .. 
Havre. 
Havre. 
Havre . 
Havre. 

Havre. 
Havre . 
Havre. 
Havre . 


Havre. 
Havre. 
Havre. 
Havre . 
Havre. 

Havre . 
Havre. 
Dover  . 
Dover  . 

Dover  . 
Dover  . 
Dover . 
Dover . 


Page. 


Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 


Tidal  differences. 


Time. 


Height 


I  Ratio 
1     of 
.ranges. 


HW. 


LW.     ,  HW.  I   LW. 


278 
278 
278 
278 
273 

278 
273 
278 
278 
278 

278 
278 
278 
278 
278 

278 
278 
278 
273 
278 

278 
277 
277 
277 

m 

277 
277 
277 


277 

2n 

277 
277 
277 

277 
277 
297 
297 

297 
297 
297 
297 


281 
281 
281 
281 
281 

281 
281 
281 
281 
281 

281 
281 

281 
281 
281 

281 
281 
281 
281 
281 


'    Mean  Low    I 
ParUiimi.        Water  SprinQS. 

h.  m.  h,  m.  I  /eet.  Jttt   \ 

+2  04  +2  07  1+9.4  +1.4 

+2  06  +2  09   +11.0  +1.6 

+2  09  +2  12+10.4  +1.6' 

+2  10  +2  16   +10.1  +1.5  , 

+2  12  +2  20    +  9.0  +1.4 


+2  10 
+2  06 

+2  06 
+2  10 
+2  08 

+2  15 
+2  22 
+2  27 
+2  85 

+2  47 

+2  21 
+2  18 
+2  86 
+2  41 
+2  49 

+2  49 
-155 
-1  27 
-0  44 
-0  45 

-0  40 
-0  21 
-Oil 
-0  02 


000 
+0  07 
+0  84 
+1  04 

+1  29 

+155 
+2  04 
+0  86 
+0  17 

+0  16 
+0  87 
+0  56 
+0  54 


+2  24  +10.8 
+2  22  +10.4 
+2  27  :+lL6 
+2  34  1+14.2 
+2  84   +14.5 

+2  87  +15.0 
+2  89  +18.2 
+2  41    +12.2 

+2  44  +  9.8 
+2  69   +  6.2 


+2  88 

+2  06 
+2  80 
+2  89 

+2  47 

+2  47 
-8  07 
-2  24 
-1  82 
-1  24 

-1  11 
-0  46 
-0  15 
-0  07 


000 
+0  04 
+0  19 
+0  49 

+1  22 

+1  38 
+  1  35 
+0  86 
+0  17 

+0  16 
+0  87 
+0  89 
+0  20 


+18.2 
+18.2 
+10.1 
+  5.6 

-  3.6 

-  2.2 
~  6.6 

-  4.4 

-  5.0 

-  3.8 

-  2,4 

-  2.4 

-  L4 
-1.4 


0.0 
+  0.3 
-11.6 
+  0.7 
+  3.8 

+  4.2 
+  5.2 
+  7.7 

+  4.8 

+  1.6 
+  1.1 

-  0.7 

-  2.6 


I 


Greenwich  time, 

-4  24  .  -4  25 

-8  14  -8  15 

-2  80  -2  81 

-2  85  -2  86 

-1  49  -1  50 


6.2 
6.1 

-  5.8 

-  2.8 
4.2 


-1  48 
-1  40 
-1  18  ; 
-102 
+0  06  ' 

-0  86 
-0  04 
+0  28 
-0  01 
+0  16 

+122 
+0  12 
000 
-0  03 
+0  02 


-1  44 

-141 
-1  14 
-I  08 
+0  05 

-0  87 
-0  05 
+0  22 
-0  02 
+0  15 

+121 
+0  11 
000 
-0  04 
+0  01 


+1.6 
+1.6  I 
+1.8 
+2.2 

+2.7  ' 

+2.2 
+2.0 
+1.8 
+1.4 
+1.0 

+2.0 
+2.0 
+1.5 
+0.8 
+0.6 


-0.2 
-0.6 
-0.4 
-0.4 
-0.2 

0.0 
-0.2 
-0.2 
-0.2 


0.0 
+0.1 
-1.4 
+0.1 
+0.6 

+0.6 
+0.8 
+0.9 
+0.6 

+0.2 
+0.1 
-0.1 
-0.4 


-0.4 
-0.8 
-0.3 
0.0 
-0.2 


-  6.0 

-0.4 

-  4.7 

-0.6 

-  4.8 

-0.6 

-  2.4 

-0.8 

-  2.6 

-0.8 

-  2.5 

-0.4 

-  0.8 

-0.1 

-  2.2 

-0.8 

-   1.8 

-0.8 

-  0.4 

-0.1 

+  0.7 

0.0 

-  0.6 

-0.1 

0.0 

0.0 

-  2.0 

-0.8 

-  2.2 

-0.8 

1.65 
1.63 
1.60 
1.50 
1.62, 

1.62 

1.60! 

1.67 

1.88  1 
1.87  1 

1.86 
1.76 
1.71  I 
1.56  1 
L86 

1.76! 

1.76 
1.69 
1.32  ' 
0.79 

0.87 

0.66. 

0.76 

0.73 

0.80! 

0.86  1 
0.8 
0.92 
0.92 

I 
1.00 
1.01 
0.42 
1.08 
1.2D 


1.21 
1.25 
1.45 
1.28 

1.09 
1.07 
0.96 
0.85 


I 

0.56 
0.66 
0.62 
0.77 
0.69 

0.58 
0.68 
0.71 
0.84 
0.82 

0.83 
0.95 
0.85 
0.88 
0.98 

1.06 
0.96 
LOO 
0.8S 
0.85 


AND  TIDAL  CONSTANTS. 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequalitj'. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

- 

— 

-  — 



Varia- 

a 

Mean. 

Tro 

plc. 

Mean 

(Mn). 

X")' 

Neap 
(Npf. 

Great 
tropic 

(GO, 

HWQ. 

LWQ. 

Tropic 
HW     Tropic 
inter-    range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  corn- 
paw. 

s 
S5 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

1 

1 

Wett. 

1 

A.m. 

A.  m. 

h.m. 

h.  m. 

feet. 

feet. 

feet. 

feet. 

feet. 

fert. 

h.  m.     feet. 

fed. 

feet. 

o 

,    1 

5  33 

1168 

5  81a 

12  00a 

22.8 

30.5 

18.8 

22.8 

0.8 

0.9 

1.1 

16.2 

11.2 

17.0 

2 

585 

12  00 

588a 

12  02a 

24.0 

82.2 

14.0 

28.6 

0.8 

1.0 

1.1 

16.1 

11.7 

17.0 

3 

538 

12  03 

586o 

12  06a 

23.6 

31.7 

18.8 

23.1 

0.8 

1.0 

'       1.1 

16.8 

11.5 

17.0 

4 

540 

12  07 

688o 

12  09a 

23. 8 

81.8 

18.6 

22.8 

0.8 

0.9    1.1 

15.6 

11.4 

16.5 

5 

5  42 

12  12 

540a 

12  14a 

22,4 

80.0 

18.1 

21.9 

0.8 

0.9 

1.1 

15.0 

11.0 

16.6 

6 

540 

12  16 

538a 

12  18a 

28.8 

81.9 

18.9 

23.8 

0.8 

1.0 

!     1.1 

16.0 

11.6 

16.6 

7 

587 

12  15 

585a 

12  17a 

23.6 

81.7 

13.8 

28.1 

0.8 

1.0 

1     1.1 

15.8 

11.5 

16.6 

8 

589 

12  20 

5  37a 

12  22a 

24.6 

88.0 

14.4 

24.1 

0.8 

1.0 

1.2 

16.6 

12.0 

16.6 

9 

548 

004 

5  41a 

0066 

28.8 

86.0 

15.7 

26.3 

0.9 

1.0 

2  39 

1.2 

18.0 

18.2 

16.0 

10 

542 

005 

540a 

0  076 

27.6 

86.8 

16.1 

27.0 

0.9 

1.0 

1.2 

18.4 

13.5 

16.0 

11 

560 

009 

548a 

0  116 

27.4 

86.7 

16.0 

26.9 

0.9 

1.0 

1.2 

18.4 

18.4 

16.0 

12 

5  67 

0  11 

555a 

0  186 

26.9 

84.7 

15.2 

25.4 

0.9 

1.0 

........ 

1.2 

17.4 

12.7 

16.0 

18 

6  02 

0  18 

600a 

0  156 

25.1 

88.7 

14.7 

24.6 

0.8 

1.0 

1.2 

16.8 

12.3 

16.0 

U 

607 

0  15 

606a 

0  176 

28.0 

80.8 

18.5 

22.5 

0.8 

0.9 

1.1 

15.4 

11.3 

16.0 

15 

6  21 

080 

6  19a 

0826 

20.0 

26.8 

11.7 

19.5 

0.8 

0.9 

1.0 

13.4 

9.8 

16.0 

16 

6  66 

004 

558a 

0066 

26.9 

84.7 

16.2 

25.4 

0.9 

1.0 

1.2 

17.4 

12.7 

16.0 

17 

546 

12  01 

5  44a 

12  03a 

25.9 

84.7 

15.2 

25.4 

0.9 

1.0 

1.2 

17.4 

12.7 

16.0 

18 

6  09 

000 

6  07a 

0026 

28.8 

81.2 

18.6 

22.8 

0.8 

0.9 

1.1 

16.6 

11.4 

16.5 

19 

6  12 

007 

608a 

0  196 

19.4 

26.0 

11.5 

19.7 

0.6 

1.2 

1.8 

18.0 

10.0 

16.5 

20 

6  20 

0  15 

6  16a 

0  276 

11.6 

15.5 

6.9 

11.8 

0.6 

0.9 

1.0 

8.8 

6.0 

16.5  ! 

21 

6  21 

0  16 

6  17a 

0286 

12.8 

17.2 

7.6 

18.0 

0.6 

1.0 

1.0 

8.6 

•       6.6 

16.5 

22 

7  01 

1  00 

6  57a 

1  126 

11.4 

15.2 

6.8 

11.6 

0.5 

0.9  i 

1.0 

7.6 

5.9 

16.5 

2» 

7  80 

1  44 

7  26a 

1  656 

13.2 

17.6 

7.8 

18.4 

0.6 

1.0        8  16 

1.0 

8.8 

6.8 

16.0 

24 

8  14 

2  87 

8  10a 

2  496 

12.7 

17.0 

7.5 

12.9 

0.5 

1.0    

1.0 

8.5 

6.6 

16.0 

25 

8  13 

2  45 

8  09a 

2  576 

13.8 

18.5 

8.2 

14.0 

0.5 

i-«i 

1.1 

9.2 

7.1 

16.0 

26 

8  20 

300 

8  16a 

8  126 

14.9 

20.0 

8.9 

15.1 

0.5 

1.1    

1.1 

10.0 

7.7 

15.5 

27 

8  40 

826 

8  37a 

8266 

16.2 

19.8 

9.7 

16.2 

0.8 

0.8    

0.9 

9.9 

8.2 

15.5 

•28 

8  58 

858 

8  50a 

8586 

16.0 

20.8 

10.2 

17.1 

0.8 

0.9    

0.9 

10.4 

8.7 

15.5 

29 

9  01 

407 

858a 

4  076 

16.0 

20.8 

10.2 

17.1 

0.8 

0.9    

0.9 

10.4 

8.7 

15.5 

30 

9  08 

4  14 

900a 

4  146 

17.3 

22.5 

11.0 

18.4 

0.4 

0. 9         4  18 

0.9 

.  11.2 

9.3 

15.0 

31 

9  09 

4  17 

9  06a 

4  176 

17.5 

22.8 

11.1 

18.7 

0.4 

0.9    

0.9 

11.4 

9.4 

15.0 

32 

985 

4  31 

9  81a 

4  326 

7.2 

9.4 

4.6 

7.9 

0.2 

0.6    0.6 

4.7 

4.1 

1.5.0 

33 

10  06 

5  02 

10  08a 

5  026 

17.9 

23.8 

11.4 

19.1 

0.4 

0.9    0.9 

11.6 

9.6 

15.0 

34 

10  29 

533 

10  26a 

5336 

20.6 

26.8 

18.1 

21.8 

0.4 

1.0    1.0 

13.4 

11.1 

15.0 

35 

10  54 

5  48 

10  51a 

6  486 

20.9 

27.3 

13.3 

22.1 

0.4 

1.0   1.0 

13.6 

12.2 

1.5.0 

36 

11  02 

544 

10  59a 

6  446 

21.7 

28. 3 

13.8 

22.9 

0.4 

1.0    1.0 

14.2 

11.6 

14.5 

37 

11  88 

6  12 

11  36a 

6  146 

22.0 

28.5 

14.5 

21.5 

0.6 

0.7    0.8 

14.2 

10.7 

14.5 

38 

11  18 

5  52 

11  16a 

6  546 

19.4 

25.2 

12.8 

19.0 

0.5 

0.6   0.7 

12.6 

9.5 

14.5; 

39 

11  17 

5  51 

11  15a 

5  636 

16.6 

21.5 

11.0 

16.2 

0.5 

0.6    0.7 

10.8 

8.1 

14.6 

40 

11  89 

6  13 

11  87a 

6  LV) 

16.2 

21.0 

10.7 

15.8 

0.5 

0.6    0.7 

10.5 

7.9 

14.5 

;  41 

11  59 

6  16 

11  57a 

6  186 

14.6 

19.0 

9.6 

14.2 

0.5 

0.5    0.6 

9.5 

7.1 

14.5 

42 

11  58 

558 

11  56a 

6  006 

12.9 

16.8 

8.5 

12.5 

0.4 

0.5 

0.6 

8.4 

6.8 

14.5 

43 

10  00 

3  47 

956a 

8  506 

7.3 

9.8 

4.2 

8.5 

0.6 

1.0 

1 
1 

0.8 

4.9 

4.2 

20.0 

44 

11  10 

4  57 

11  05a 

5  00/) 

7.3 

9.9 

4.2 

8.6 

0.6 

1.0   0.8 

6.0 

4.3 

20.0 

45 

11  50 

5  87 

11  55a 

6  40/) 

8.0 

10.8 

4.6 

9.4 

0.7 

1.1    0.9 

6.4 

4.7 

20.0 

46 

11  45 

5  82 

11  40a 

5  35/) 

10.1 

13.7 

5.9 

13.9 

0.7 

1.2    1.0 

6.8 

6.9 

20.0 

47 

0  05 

6  17 

0006 

6  206 

8.9 

12.0 

5.2 

10.5 

0.7 

1.1    1.0 

6.0 

5.2 

19.0 

48 

0  18 

680 

0  136 

6  336 

7.5 

10.1 

4.4 

8.8 

0.6 

1.0  ' '        0.9 

5.0 

4.4 

18.5  ' 

49 

0  24 

686 

OIW) 

6  39/> 

8.9 

11.2 

6.1 

10.1 

0.7 

1.1    1        1.0 

5.6 

5.0 

18. 5  I 

50 

050 

702 

0  456 

7  OF>b 

9.2 

11.7 

6.4 

10.5 

0.7 

1.1    1        1.0 

6.8 

5.2 

18.5  1 

51 

1  00 

7  12 

0  656 

7  lo') 

10.9 

13.8 

7.5 

12.4 

0.7 

1.2 1.1 

6.9 

6.2 

19.0 

52 

2  07 

8  19 

2  026 

8  226 

10.7 

13.6 

7.4 

12.2 

0.7 

1.2 

1.1 

6.8 

6.1 

19.0  , 

53 

125 

787 

1  206 

7  406 

10.8 

13.7 

7.5 

12.8 

0.7 

1.2    

1.1 

6.8 

6.2 

19.0  , 

54 

156 

808 

1516 

8  11/) 

12.3 

15.5 

8.5 

13.9 

0.8 

1.8    

1.5 

7.8 

7.0 

19.0  ' 

r'^'^ 

2  22 

8  84 

2  176 

8  376 

11.1 

14.1 

7. 7 

12.6 

0.7 

1.2    

1.2 

7.0 

6.3 

19.0  1 

\bb 

200 

8  12 

1  156 

8  156 

11.4 

14.4 

7.9 

12.9 

0.7 

1.2    

1.2 

7.2 

6.5 

19.0 

!  57 

2  14 

826 

2  096 

8  296 

12.7 

16.1 

8.8 

14.4 

0.8 

1.8    

1.5 

8.0 

7.2 

19.0 

58 

3  18 

980 

3  136 

9  336 

13.7 

17.3 

9.5 

15.5 

0.8 

1.8    

1.7 

8.6 

7.8 

19.6 

59 

2  10 

8  22 

2  0.V> 

9  25/> 

12. 5 

15.  S 

8.6 

14. 2 

0.8 

1.3    

1.5 

7.9 

7.1 

19.0 

60 

158 

8  11 

1  .=vV) 

8  146 

13.0 

16.5 

8.9 

14.  H 

0.8 

1.8    

1.6 

8.2 

7.4 

19.0 

61 

1  58 

8  10 

1  53/) 

8  i:V) 

11.2 

14.2 

7.7 

12.7 

0.7 

1-2    1.2 

7.1 

6.8 

18.5 

62 

205 

8  17 

2  00f> 

8  206 

IKl 

14.0 

12.6 

0.7 

1.2    1.2 

7.0 

6.2 

18.0 

430 


TABLE  3.— TIDAL  DIFFERENCES 


Stotlon. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  dllTerences, 

RaUo  ! 

of 
ranges. 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

289 
289 
289 
•289 
289 

289 
289 
289 
289 
289 

289 
289 
2K5 
285 
285 
285 
285 

285 

285 
285 
286 
285 

289 
289 
289 
289 
289 

289 
289 
289 
289 
298 

298 
298 

289 
289 
289 

297 
297 
297 
297 
297 
297 
297 

297 
297 
297 
297 
297 

297 
297 
297 
297 
297 

301 
301 
301 
301 
301 

273 
273 
•273 

•278 
273 

Time. 

Height. 

i 

Arc. 

Time. 

HW. 

Oremw 

h.m. 
+  2  01 
+  2  12 
+  266 
+  3  02 
+  2  59 

+  3  13 
+  3  02 
+  304 
+  3  11 
+  322 

+  3  48 
+  356 

-  205 

-  155 

-  069 
000 

+  066 

-  1  09 

-  005 

-  0  87 
+  022 

-  009 

+  848 
+  926 
+  10  48 
+1186 
+  002 

000 
+  042 
+  084 
+  0  47 

-  0  14 

-  007 
000 

-  1  11 

-  122 

-  1  41 

000 

-  0  12 

-  033 
+  008 

-  028 
+  008 
+  0  37 

+  002 
+  0  21 
+  008 
+  084 
+  0  31 

+  0  21 
+  2  02 
+  006 

-  0  10 

-  1  08 

+  328 

+  129 

000 

-  038 

-  0  17 

+  239 
+  209 
+  2  14 
+  2  24 

+  1  50 

LW. 

HW. 

LW. 

1 

EUROPE  (West  Coast)— Cont'd. 

THE  BRITISH   IBLANDB— COntinUCd 

England,  etut  coast. 
Berwick 

North. 

O      f 

56  46 
65  41 
55  08 

55  01 

56  01 

54  57 
54  65 
54  60 
64  41 
54  80 

64  17 
64  12 
64  07 
64  06 
63  34 
63  44 
68  41 

63  35 
52  67 
63  01 
52  67 
52  58 

52  35 
62  29 
52  05 
6156 
61  29 

61  27 
61  28 
61  26 
61  29 
6128 

61  29 
51  30 

6128 
61  20 
61  14 

61  07 
51  06 
50  55 
50  56 
60  51 
50  44 
50  47 

50  49 
50  60 
60  48 
50  44 
50  47 

50  49 
50  54 
60  45 
60  41 

50  41 

50  44 
60  40 
50  31 
60  42 
50  43 

50  37 
50  32 
60  27 
50  21 
50  13 

West. 

°    '  1  h.m. 
1  .59      0  A8 

Sheemess 

sheemess 

di  time. 

h.m. 
+  225 
+  2  86 
+  3  20 
+  826 
+  823 

+  8  37 
+  326 
+  328 
+  837 
+  846 

+  4  11 
+  4  18 

-  202 

-  164 

-  069 
0  00 

Mean 
Water  it 

feet. 

-  L8 

-  L8 
-1.8 

-  2.0 

-  L6 

-  L4 

-  2.3 

-  2.8 

-  2.5 

-  L8 

-  L4 

-  1.1 

-  3.8 

-  8.8 
^0.8 

0.0 

Low 
'pHngs. 

SoeL 
+0.1 
+0.1 
+0.1 
+0.1 
+0.1 

+0.2 
0.0 
0.0 
0.0 

+0.1 

+0.2 
+0.2 
-0.4 
-0.4, 
0.0 
0.0 
-0.7 

-0.2 
+0.1 
+0.3 
-0.8 
-0.6 

-LI 
-LO 
-0.9 
-0.6 
-0.2 

0.0 
+0.1 
+0.1 
+0.1 
-0.1 

0.0 
0.0 

+0.1 
+0.3 
+0.2 

0.0 

0.0 

+0.2 

+0.2 

+0.4 

0.0 

0.0 

0.0 
-0.2 
-0.6 
-0.4 
-0.8 

-0.8 
-0.8 
-0.9 

-a? 

-L5 

-0.4 

0.0 

0.0 

+0.9 

+0.9 

-LI 
-0.8 
-0.8 
-0.8 
-0.6 

0.86 
0.86 
0.86 
0.85 
0.87 

0.88 
0.{<3 
0.«3 
0.82 
0.86 

0.88 
0.91 
0.79 
0.79 
0.» 
1.00 
0.64 

0.92 
LOS 
LIS 
0.58 
0.74 

0.86 
0.87 
0.47 
0.67 
0.91 

LOO 
L07 
1.09 
L09 
0.93 

0.96 
1.00 

0.87 
0.96 
0.91  j 

1.00  ' 

1.01 

1.09 

1.11 

1.20 

LOl 

1.01 

0.99 
0.90 
0.80 
0.82 
0.67 

0.71 
0.65 
0.61 
0.69 
0.34 

0.72 
0.94 
1.00 
1.06 
L71 

0.66 
0.65 
0.68 
0.72 
0.76 

2 
3 
4 

Holy  Island 

1  50 
1'30 
1  26 
1  25 

I  36 
1  21 
1  19 
1  12 
037 

0  23 
0  17 
0  06 
0  12 
OW 
0  20 
0  53 

0  07 

Blyth 

0  06     Sheemess 

0  06    Sheemess 

0  06    Sheemess 

0  06    .Sheemess 

0  ao    Sheemess 

0  a5    Sheemess 

0  05     sheemess 

0  02     Sheemet-s 

1 

0  02  t  Sheeme*s 

0  01  '  Sheemefw 

North  Shields 

5 

Tvne  River  Entrance 

6 
7 
8 
9 
10 

1  11 

;12 

13 

1* 
15 
16 
17 

18 
:  19 
1  20 

21 
;  22 

23 

Newcastle,  Tyne  River 

Snnd<*riAnd , 

West  Hartlepool 

Whitby 

Scarborough 

Filey  Bay 

Flamboraugh  Head 

000 
0  01 
000 
0  01 

Hull 

Bridlinj<ton 

Hull 

Great  Grimsby.  Humber  River 

Hull,  Humber  River 

Hull 

Hull 

Goole,  Humber  River 

0  (M 

Hull 

+  1  06   -  6.6 

-  1  09    -  1.6 

-  0  06   +0.6 
--  0  37    4-  2-4 

Spurn  Point,  Humber  River 

Boston  Dock 

East. 

0  07  1    0  00 
000       OOU 
0  26       0  02 

0  50  ;    0  03 

1  00  1    0  01 

Hull 

Hull 

Hull 

Lynn  Deep 

Wells  HarDor 

Hull   ..  . 

+  0  22 

-  009 

+  900 
+  942 
+11  01 
+11  63 
+  0  19 

000 
+  069 
+  0  61 
+  128 

-  0  44 

-  084 
000 

-  083 

-  022 

-  040 

000 

-  068 

-  1  19 

-  043 

-  1  09 

-  0  41 

-  009 

-  044 

-  026 

-  038 

-  0  12 

-  1  15 

-  0  25 
+  1  16 

-  040 

-  056 

-  1  54 

+  436 

+  287 
000 

-  0  26 

-  009 

+  230 
+  2  00 
+  206 
+  2  15 
,  +  1  41 

-  7.4 

-  4.7 

-  9.8 

-  9.6 

-  8.0 

-  5.0 

-  1.4 

0.0 
+  1.0 
+  L4 
+  1.4 

-  2.0 

-  0.5 
0.0 

-  1.6 

-  0.2 
-LI 

0.0 
+  0.1 
+  L6 
+  L8 
+  3.6 
+  0.1 
+  0.1 

-0.2 

-  L7 

-  3.5 

-  8.1 

-  6.8 

-  6.0 

-  6.1 

-  6.7 

-  5.3 
-11.5 

-  L5 

-  0.3 
0.0 

+  8.6 
+  8.8 

-  7.7 

-  6.0 

-  5.4 

-  4.8 
-4.. 

BlakeneyBar 

Yarmouth  Road 

Hull 

144 
1  45 
1  34 
1  19 
0  48 

0  45 

0  07 

She(>rnem 

24 

Lowestoft 

0  07     Sheerneiw  . 

25 

OrfordNew 

0  0«> 
005 
003 

0  03 

Sheemess 

Sheemess 

Sheemess 

Sheempm 

26 
27 

28 

Harwich 

Nore  (light  vessel),  Thames  River. 

8HEERNE88,  Thames  River 

29 

Chatham,  Thames  River 

0  30  '    0  02  1  Sheernefw 

30 

Gravesend,  Thames  River 

0  22  1    0  01 
0  04       0  00 

000  1    000 

West. 

003  1    000 
007  1    000 

East. 

1  23      0  06 

Sheemess 

Sheemess 

London  Bridge . . . 

London  Bridge... 
London  Bridge . . . 

Sheemem 

31 

W'oolwich,  Thames  River 

32 

Greenwich,  Thames  River 

33 
34 

'  35 

London  Docks,  Thames  River 

London  Bbidge,  Thames  River. . . . 

Margate 

36 

Ramsgate 

1  26      0  06  '  Sheemess 

1  26       0  06     »hPf»rnMii    . 

37 

Deal 

38 

England,  totUh  coast. 
Dover 

1  19       0  05 
1  12      0  a5 
0  58       0  04 
0  47       0  03 
0  36       0  02 
0  18       0  01 
0  CM       0  00 

Wat. 

0  08       0  01 
0  15  1    0  01 
0  32  1    0  02 

0  47  1    0  03 

1  06  ,    0  01 

in'    0  05 
1  24       0  06 
1  18       0  05 
1  04       004 
1  31       0  06 

1  46       0  07 

1 

Dover  

39 

Folkestone 

Dover 

40 

'  Dungeness 

Dover  

41 

i  Rye  Bay 

1  Dover 

42 

1  Hastings 

Dover  

43 

Beachy  Head 

Dover  

44 

Newhaven 

Dover 

45 

Brighton 

Dover  

46 

Shoreham 

Dover  

47 

Littlehampton 

Dover  

48 

SelseaBill. 

Dover  

49 

Portsmouth 

Dover  

50 

Calshot  Castle 

Dover . 

61 

1  Southampton 

Dover  

52 

1  Cowes,  Isle  of  Wight 

Dover  

53 

Bembridge  Point.  Isle  of  Wight . . . . 
Yarmouth.  Isle  of  Wight 

Dover  

54 

Dover  

1 
1  55 

Chrlstchurch 

Portland  Dr'kw 

56 

Poole  Entrance 

1  56      0  08  ,  Portland  Br'kw  .. 

2  27      0  10  '  Portland  Br' kw  .. 
2  45      0  11  ;  Portland  Br'kw  .. 
2  56       0  12      Portland  Br' lew 

57 

58 

1  59 

Portland  Breakwater 

Brfdport 

1 
60 

Exmouth 

3  26       0  14 
3  30       0  14 
3  32       0  14 
3  34       0  14 
3  38       0  15 

Brest 

61 

Teignmouth 

Brest 

62 

Torquay.  Torbay 

Brest 

.  63 

Dartmouth 

Brest 

1  04 

Start  Point 

Brest 
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1 

Interval. 

J 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

,1 

Meao. 

Tropic. 

Mean 
(Mn). 

X^ 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ.  1  LWQ. 

H^^  1  Tropic 
inters    range. 

Predic- 
tions. 

Tropic 
LLW. 

tionof 

the  com-! 

pass. 

s 

HWL 

LWI. 

HHWI. 

LLWI. 

val. 

West. 

h.m. 

h.m. 

A.  m. 

h.m. 

feet. 

feet. 

fed. 

feet. 

feet. 

feet. 

h.  m.       feet. 

feet. 

feet. 

0 

1 

208 

828 

2035 

8  815 

11.6 

16.0 

7.6 

13.8 

0.8 

1.5 

:       1.2 

7.5 

6.8 

18.0 

2 

220 

840 

2  155 

8  485 

11.6 

15.0 

7.5 

13.3 

0.8 

1.6 

'        1.2 

7.5 

6.8 

18.0 

8 

305 

925 

8  005 

9  285 

11,6 

15.0 

7.6 

18.8 

0.8 

1.6 

1        1.2 

7.5 

6.8 

17.5 

4 

3  11 

9  31 

8065 

9  345 

11.4 

14.8 

7.4 

13.1 

0.8 

1.5 

1,2 

7.4 

6.7 

17.5 

5 

308 

928 

8085 

9  315 

11.7 

16.2 

7.6 

13.4 

0.8 

1.5 

1.2 

7.6 

6.8 

17.5 

6 

822 

942 

3  145 

9  465 

11.9 

16.6 

7.7 

18.7 

0.8 

1.6 

1.7 

7.8 

7.0 

17.6 

7 

3  12 

9  82 

8045 

9  375 

11.2 

14.5 

7.8 

12.9 

0.8 

1.5 

1.7 

7.2 

6.6 

17.6 

8 

3  14 

984 

8065 

9  895 

11.2 

14.5 

7.3 

12.9 

0.8 

1.5 

1.7 

7.2 

6.6 

17.5 

9 

321 

943 

8  135 

9  485 

11.0 

14.2 

7.0 

12.7 

0.8 

1.6 

11  28          1.7 

7.1 

6.5 

17.0 

10 

1 

sa-i 

955 

3  275 

10  005 

11.6 

16.0 

7.6 

18.4 

0.8 

1.6 

1.7 

7.6 

6.9 

17.0 

11 

4  01 

10  20 

3635 

10  245 

11.9 

15.6 

7.7 

18.7 

0.8 

1.6 



1.7 

7.8 

7.0 

16.6 

12 

4  10 

10  28 

4  025 

10  885 

12.2 

16.8 

7.9 

14.2 

0.9 

1.7    

1.8 

7.9 

7.3 

16.6 

13 

420 

10  86 

4  185 

10  40?) 

12.6 

15.8 

8.8 

12.6 

0.5 

1.2   

1.1 

7.9 

6.4 

16.6 

14 

429 

10  48 

4  225 

10  475 

12.5 

15.8 

8.8 

12.6 

0.5 

1.2 

1.1 

7.9 

6.4 

16.6 

15 

526 

11  39 

6  195 

11435 

16.1 

19.1 

10.6 

15.2 

0.6 

1.8  ! 

1.2 

9.6 

7.8 

16.6 

16 

6  24 

0  12 

6  185 

0  16a 

15.9 

20.1 

11.1 

16.0 

0.6 

1.3  i 

1.2 

10.1 

8.1 

16.6 

" 

7  16 

1  14 

7085 

1  18a 

10.1 

12.8 

7.1 

10.2 

0.6 

1.1    

1.0 

6.4 

5.2 

16.5 

!l8 

5  16 

1129 

6  115 

11  825 

14.6 

18.5 

10.2 

14.7 

0.6 

1.3    0.9 

9.2 

7.5 

16.0 

19 

620 

008 

6  145 

0  11a 

16.4 

20.8 

11.5 

16.5 

0.6 

1.8   1.2 

10.4 

8.4 

16.0 

20 

550 

12  08 

6445 

12  065 

18.0 

22.8 

12.6 

18.1 

0.6 

1.4    1.8 

11.4 

9.2 

15.5 

21 

650 

088 

6425 

0  42a 

9.3 

11.8 

6.6 

9.4 

0.5 

1.0   0.9 

5.9 

4.8 

15.6 

,22 

620 

006 

6  135 

0  12a 

11.7 

14.8 

8,2 

11.8 

0.5 

1.1    1.0 

7.4 

6.0 

16.0 

23 

906 

258 

9  165 

2  49a 

4.7 

5.8 

3.4 

6.8 

0.8 

1.0   1.0 

2.9 

3.0 

16.0 

24 

9  47 

885 

9  575 

8  31a 

6.0 

6.2 

S.6 

6.1 

0.8 

1.0, 1        1.0 

3.1 

3.2 

16.0 

25 

11  05 

453 

11  145 

4  49a 

6.8 

7.8 

4.6 

7.6 

0.4 

1.2 

!       1.2 

8.9 

4.0 

16.0 

26 

11  56 

5  44 

12  085 

5  41a 

9.1 

11.2 

6.6 

10.6 

0.4 

1.4 

1        1.4 

6.6 

6.6 

16.0 

27 

020 

'    638 

0265 

6  805 

12.3 

16.2 

8.9 

13.9 

0.4 

1.6 

'        1.6 

7.6 

7.8 

16.6 

28 

0  18 

6  14 

0  245 

6  125 

18.5 

16.7 

9.8 

15.2 

0.4 

1.7 

7  05          1.7 

8.4 

7.9 

16.6 

29 

1  01 

7  14 

1  075 

7  115 

.14.4 

17.8 

10.4 

16.2 

0.5 

1.7 

1.7 

8.9 

8.4 

16.6 

») 

055 

708 

1  015 

7065 

14.7 

18.2 

10.6 

16.6 

0.5 

1.8 

1.8 

9.1 

8.6 

16.5 

'  31 

1  02 

7  40 

1  085 

7  375 

14.7 

18.2 

10.6 

16.6 

0.5 

1.8 

1.8 

9.1 

8.6 

16.5 

32 

1  10 

7  46 

1  065 

7  475 

15.8 

18.8 

12.6 

17.4 

0.4 

1.6 

1.4 

9.4 

9.0 

15.5 

33 

1  17 

756 

1  125 

7  575 

17.2 

20.5 

18.8 

18.9 

0.4 

1.7    1.4 

10.2 

9.7 

16.0 

34 

124 

830 

1  205 

8  315 

17.6 

20.9 

14.1 

19.3 

0.4 

1.7        8  56,        1.4 

10.4 

10.0 

16.0 

35 

1185 

648 

1180a 

6  465 

11.7 

16.2 

7.6 

18.3 

0.4 

1.0   1.1 

7.6 

6.8 

15.0 

36 

11  24 

553 

11  19a 

5  555 

12.9 

16.8 

8.4 

14.6 

0.4 

1.1         6  46:        1.1 

8.4 

7.5 

15.0 

37 

1106 

537 

11  00a 

6  395 

12.2 

15.8 

7.9 

13.8 

0.4 

1.0    1        1.1 

7.9 

7.0 

15.0 

38 

1109 

648 

11  07a 

5465 

15.2 

19.8 

10.0 

16.7 

0.4 

0.5  1      7  54 

0.7 

9.9 

8.4 

15.0 

39 

10  57 

445 

10  55a 

4  475 

15.3 

19.8 

10.1 

16.9 

0.5 

0.5  1 

0.7 

9.9 

8.4 

15.0 

40 

10  85 

428 

10  33a 

4  255 

16.6 

21.6 

11.0 

18.4 

0.5 

0.6 

0.7 

10.8 

9.2 

16.0 

41 

11  10 

468 

11  08a 

6005 

16.8 

21.8 

11.1 

18.6 

0.5 

0.6 

0.7 

10.9 

9.3 

15.0 

42 

10  43 

4  31 

10  41a 

4  335 

18.3 

23.8 

12.1 

20.1 

0.5 

0.6 

0.7 

11.9 

10.0 

15.5 

43 

11  10 

4  58 

10  08a 

6005 

15.3 

19.8 

10.1 

16.9 

0.5 

0.6 

0.7 

9.9 

8.4 

15.5 

l44 

11  41 

629 

11  39a 

5  315 

15.8 

19.8 

10.1 

16.9 

0.5 

0.5 

0.7 

9.9 

8.4 

15.6 

!46 

1105 

458 

11  03a 

4555 

15.0 

19.5 

9,9 

16.6 

0.5 

0.5 

0.7 

9.8 

8.3 

16.0 

46 

11  24 

5  12 

11  22a 

5  145 

13.7 

17.8 

9.0 

15.0 

0.4 

0.4 

0.6 

8.9 

7.4 

16.0 

47 

1110 

458 

11  08a 

6005 

12.2 

15.8 

8.1 

18.5 

0.4 

0.4    

0.6 

7.9 

6.5 

16.0 

48 

11  85 

6  28 

11  33a 

5255 

12.5 

16.2 

8.3 

13.8 

0.4 

0.4 

0.6 

8.1 

6.8 

16.0 

49 

11  81 

4  19 

11  29a 

4  215 

10.2 

18.2 

6.7 

11.5 

0.4 

0.4 

0.5 

6.6 

5.7 

16.0 

50 

.    1120 

608 

11  17a 

5  115 

10.9 

14.1 

7.2 

12.8 

0,4 

0.6 

0.6 

7.0 

5.2 

16.5 

bl 

085 

648 

0385 

6  505 

9.9 

12.8 

6.5 

11.2 

0.4 

0.4 

0.5 

6.4 

4.8 

16.5 

52 

1    1106 

468 

11  02a 

4  555 

9.4 

12.2 

6.2 

10.6 

0.4 

0.3 

0.5 

6.1 

4.6 

16.5 

53 

1    10  50 

438 

10  47tt 

4  415 

10.6 

18.8 

7.0 

12.0 

0.4 

0.5 

0.6 

6.9 

5.1 

16.5 

54 

1      950 

888 

946a 

8  425 

5.2 

6.8 

8.4 

6.2 

0.8 

0.3 

0.4 

8.4 

2.5 

16.5 

166 

'    10  00 

4  48 

948a 

5  005 

3.0 

4.8 

0.8 

8.5 

0.6 

0.5 

0.8 

2.4 

1.7 

16.5 

S 

800 

248 

760a 

2685 

3.9 

6.3 

1.0 

4.4 

0.7 

0.6 

0.9 

8.2 

2.2 

16.5 

'57 

629 

009 

6  19a 

0  195 

4.2 

6,7 

1.0 

4,7 

0.7 

0.6 

16  58 

0.9 

8.4 

2.8 

17.0 

58 

555 

12  06 

5  48a 

12  16a 

6.9 

11.1 

1.7 

7.6 

0.9 

0.8 

1.2 

5.6 

3.8 

17.0 

59 

6  10 

12  23 

6  03a 

12  31a 

7.1 

11.4 

1.8 

7.8 

0.9 

0.8    

1.2 

5.7 

8.9 

17.0 

l60 

1      6  15 

008 

6  11a 

0  075 

8.1 

10.8 

4.9 

8.2 

0.6 

0.4    

0.6 

5.4 

4.0 

17.6 

\i\ 

I      5  45 

11  58 

5  42a 

12  02a 

9.6 

12.8 

5.9 

9.7 

0.6 

0.4    

0.7 

6.4 

4-8 

17.6 

«i 

550 

12  03 

5  47a 

12  07a 

10.0 

13.4 

6.1 

10.1 

0.7 

0.4    

0.7 

6.7 

5.0 

17.5 

iS 

600 

12  13 

5  57o 

12  17a 

10.6 

14.1 

6.5 

10.7 

0.7 

0.4! 

0.7 

7.0 

6.3 

17.5 

!  M 

625 

11  88 

6  22a 

11  42« 

11.2 

14.9 

6.8 

11.3 

0.7 

0.4    

1 

0.8 

7.4 

6.6 

17.5 

482 


TABLE  3.— TIDAL  DIFFERENCES 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
I  27 
28 
29 
80 

81 
32 
83 
84 
85 
86 


Station. 


EUKOPE  (West  Coast)— Cont'd. 

THE  BRITISH  ISLANDS— continued. 

England,  wuth  ecMue— Continued. 

Bolt  Head 

Plymouth  Breakwater 

Devonport 

EastLooe 

Fowey 

Mevaglssey 

Truro,  town  quay 

Falpiouth 

Helford  Entrance 

Coverack 

Lizard  Head 

Penzance 

St.  Agnes  Island,  Scilly  Islands  ... 

St.  Mary  Island,  Scilly  Islands 

Trescow  Island,  Scilly  Islands 

England,  tpest  coast. 

Cape  Cornwall 

St.  Ives 

Towan  or  New  Quay 

PadstowBay 

Boscastle 

Budehaven 

Lundy  Island 

Appledore.  Torridge  River 

Bideford,  Torridge  River 

Barnstaple,  Taw  River 

Ilf racombe,  Bristol  Channel 

Lvnmouth,  Bristol  Channel 

Minehead,  Bristol  Channel 

Bridgewater  Bar,  Bristol  Channel. 
Bridgewater,  Bristol  Channel 

Flatholm  Island,  Bristol  Channel. 
Weston-super-Mare,  Bristol  Chan. 

Bristol,  Avon  River 

Chepstow,  Severn  River 

Gloucester,  Severn  River 

Newport,  Severn  River 

Wales. 

Cardiff,  Bristol  Channel 

Nash  Point,  Bristol  Channel 

Swansea,  Bristol  Channel 

Worms  Head,  Bristol  Channel 

Carmarthen,  Towy  River 

Cald  y  Island 

St.  Anns  Head,  Milford  Haven.... 

Pembroke,  Milford  Haven 

Smalls  Liffht-House 

Fishguara 

Cardigan 

New  Quay 

A  berystwl  th 

Aberdovey 

Barmouth 

Pwllheli 

Bardsey  Island 

Carnarvon,  Menai  Strait 

Beaumaris,  Menai  Strait 

Holyhead 

Trwvn-Du  Point 

Air  Point,  Dee  River 

England,  vtest  coa«f->Continued. 

Chester,  Dee  River 

Helbre  Island,  Mersey  River 

Liverpool.  Mersey  River 

Northwest  Light  Vessel 

Formby  Point 


Geographic  position. 


Lati- 
tude. 


North. 

o    / 

50  12 
50  20 
60  22 
60  20 
50  20 

60  16 
60  15 
60  08 
60  06 
60  02 

49  58 

60  07 
49  54 
49  65 
49  57 


60  08 
60  12 
60  25 
60  84 
60  41 

60  50 
51  10 
51  08 
51  00 
5104 

51  12 
51  18 
51  13 
51  12 

61  07 

51  28 
5120 
51  26 
51  87 
51  51 
51  84 


51  28 
51  24 
51  87 
51  88 
51  50 

51  88 
51  40 
51  41 
51  43 

51  59 

52  05 
52  13 
52  24 
52  33 
52  43 

52  54 

52  45 
58  07 

53  16 
58  19 
53  19 
53  20 


53  11 
58  24 
53  24 
68  31 
53  32 


Longitude. 


Arc.   I  Time. 


848 
409 
4  10 
429 
488 

4  47 
504 
504 
506 
507 

5  13 
582 

6  21 
6  19 
622 


543 
528 
505 
455 
443 

484 
440 
4  12 
4  18 
408 

407 
350 
828 
803 
300 

807 
259 
2  86 
2  39 
2  17 
259 


3  10 
333 
8  56 

4  19 
4  19 

4  41 

5  10 
456 
540 
4  57 

4  89 
4  20 
406 
403 
404 

4  26 
448 
4  19 
405 
4  37 
402 
3  19 


255 
300 
800 
8  81 
3  11 


Weat, 

'    ;  A.  m. 
0  16 


0  17 
0  17 
0  18 
0  19 

0  19 
0  20 
020 
020 
020 

021 
022 
025 
025 
026 


028 
022 

020 
020 
0  19 

0  18 
0  19 
0  17 
0  17 
0  16 

0  16 
0  15 
0  14 
0  12 
0  12 

0  12 
0  12 
0  10 
Oil 
009 
0  12 


0  13 
0  14 
0  16 
0  17 
0  17 

0  19 
021 
020 
0  28 
020 

0  19 
0  17 
0  16 
0  16 
0  16 

0  18 
0  19 
0  17 
0  16 
0  18 
0  16 
0  13 


0  12 
0  12 
0  12 
0  14 
0  18 


Standard  port  for 
reference. 


Name. 


Brest. 
Brest. 
Brest . 
Brest. 

Brest. 

Brest . 
Brest. 
Brest. 
Brest. 
Brest. 

Brest . 
Brest. 

Bl«8t. 

Brest. 
Brest. 


Brest. 
Brest. 
Brest. 
Brest. 
Brest. 

Brest . 
Brest. 
Brest. 
Brest. 
Brest . 


Brest. 
Brest. 
Brest . 
Brest . 
Brest . 
Brest. 


Brest . 
Brest. 
Brest . 
Brest. 
Brest . 

Brest. 
Brest. 
Brest . 
Brest. 
Brest. 

Brest. 
Brest. 
Brest. 
Brest. 
Brest . 


Brest 

Brest 

Brest 

Brest 

Brest 

Liverpool. 
Liverpool. 


Page. 


Liverpool 305 

Liverpool 805 

Liverpool 805 

Liverpool '  805 

Liverpool I  805 


Tidal  differences. 


Time. 


HW.         LW, 


273 
273 
273 
273 
273 

273 
273 
278 
273 
273 

273 
278 
273 
273 
273 


273 
273 
273 
273 
273 

273 
273 
273 
273 
273 


Brest !  273 

Brest :  273 

Brest 273 

Brest I  273 

Brest 273 


273 
273 
273 
273 
273 
273 


273 
278 
273 
273 
273 

273 
273 
273 
273 
278 

278 
273 
273 
273 
273 

273 
273 
273 
273 
273 
305 
805 


(freenvnch  time. 

h.  m. 

+1  46 
+1  38 
+1  48 
+1  29 
+1  20 

+1  10 
+1  09 
+1  01 
+0  51 
+0  41 

+1  07 
+0  43 
+0  41 
+0  88 
+0  83 


+0  89 
+0  58 
+0  49 
+0  46 
+1  20 

+1  49 
+1  20 
+2  08 
+2  08 
+2  32 

+147 
+2  06 
+2  25 
+2  48 
+8  58 

+2  53 
+2  51 
+3  11 
+8  27 
+5  40 
+8  13 


i      h.m. 
+155 
+147 
+1  57 
+138 
+129 

+1  19 
+118 
+1  10 
+1  00 
+0  50 

+1  16 
+0  62 
+0  50 
+0  47 
+0  42 

+0  48 
+1  02 
+0  58 
+0  65 
+1  29 

+1  58 
+1  29 
+2  12 
+2  17 
+2  41 

+156 
+2  15 
+2  34 
+2  57 
+4  07 

+3  02 
+3  00 
+3  20 
+8  86 
+5  49 
+3  22 

+3  08 
+2  84 
+2  11 
+2  18 

+1  57 

+2  09 
+2  12 
+2  11 
+2  13 
+3  06 

+3  13 

+3  47 
+3  51 
+4  01 
+4  16 

+4  08 
+8  53 
+5  47 
-5  44 
-5  57 
-0  54 
-0  27 

+117 
-0  17 
000 
-0  16 
-0  47 

Height. 


HW.     LW. 


Mean  Low 
WaterSprings. 

feet. 


feel. 

-  4.5 

-  8.8 

-  8.6 

-  2,5 

-  4.2 

-  3.8 

-  8.4 

-  8.4 

-  8.8 

-  4.6 


-  4,8 

-0.6 

-  8.1 

-0.6 

-  8.2 

-0.4 

-  8.2 

-0.4 

-  3.1 

-0.5 

I 


-  1.2 
+  1.2 
+  1.8 
-»-  2.8 
+  2.4 

+  8.0 
+  6.6 
+  8.0 

-  3.0 

-  7.9 


+  6.9 
+  9.8 
:+11.4 
+18,8 
-  L2 
I 

+16.2 
+15.6 
+10.5  i 
+16.3 
-12.4  I 

+16.2 ; 


-0.7 
-0,6 
-0.6 
-0.3 
-0.6 

-0.6 
-1.2  I 
-0.4 
-0.6 
-0.6 


Ratio 

of 
ranges. 


I 


+2  59 
+2  50 
+2  02 
+2  04 
+1  48 

+2  0D 
+2  03 
+2  06 
+2  04 
+2  66 

+8  04 
+3  88 
+3  42 
+3  52 
+4  07 

+3  54 
+8  44 
+5  88 
-5  53 
-6  08 
-125 
-0  58 


+0  21 
-0  27 
000 
-0  87 
-1  18 


+14.9  I 
+11.9 
+  6.9  ■ 
+  5.0  ; 

A-  5.7 

+  5.2  ' 
+  4.1 
+  2.8 
+  1.8 

-  6.4 

-  6.7 

-  6.8 
-4.6 

-  4.7 

-  4.6 

-  4.0 

-  4.0 

-  8.4 
+  3.4 

-  3.2 

-  4.9 

-  2.4 


-16.7 

-0.8 

0.0 

-  2.3 

-  1.8 


-0.4 
0.0 
0.0 

+0.1 
0.0 

+0.2 
+0.6 
+0.2 
-0.6 
-1.8 

+0-7 
+1.0 
+1.2 
+1.6 
-0.4 

+1.8 
+L8 
+1.1 
+1.9 
-1.8 
+1.8 


+1.7 
+LS 
+0.7 
+0.4 
+0.6 

+0.4 
+0.8 
+0.2 
-0.1 
-1.0 

-1.1 
-1.0 
-0.8 
-0.9 
-0.8 

-0.8 
-0.8 
-0.6 
+0.2 
-0.6 
-0.7 
-0.4 


-2.0 
-0.2 
0.0 
-0.8 
-0.1 
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1 

1 

i 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof- 

Varia- 
Uonof 
the  com- 
pass. 

1 . 
1 

s 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

(Sg). 

Neap 
(Npf. 

Great 
tropic 
(Gc). 

HWQ. 

LQW. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predlc- 
tions. 

Tropic 
LLW. 

s 
2; 

Hw;. 

,  LWI. 

HHWI. 

LLWI. 

val. 

Wett. 

k.  m. 

h.  m. 

A.  m. 

h.  m. 

feet. 

fed. 

feet. 

fed. 

feet. 

feet.    1   h.  m. 

/eet. 

/eet. 

fed. 

0 

1 

530 

1    1148 

628a 

11  47a 

10.9 

14.6 

6.6 

11.0 

0.7 

0.4   

0.7 

7.2 

6.4 

17.6 

2 

520 

;    11  83 

5  18a 

11  S6a 

11.5 

15.3 

7.0 

11.6 

0.7 

0.4 

0.7 

7.6 

6.7 

18.0 

3 

!     5  80 

1143 

5  28a 

11  46a 

11.6 

15.4 

7.1 

11.7 

0.7 

0.4 

0.7 

7.7 

6.8 

18.0 

'   4 

1      5  10 

11  23 

508a 

11  26a 

12.5 

16.7 

7.6 

12.6 

0.7 

0.5 

0.8 

8.4 

6.2 

18.0 

5 

1      500 

11  13 

4  58a 

11  17a 

11.1 

14.8 

6.8 

11.2 

0.7 

0.4 

0.7 

7.4 

6.5 

18.0 

6 

.      450 

1108 

448a 

1106a 

11.4 

16.2 

7.0 

11.6 

0.7 

0.4 

0.7 

7.6 

6.7 

18.0 

7 

448 

11  01 

4  44a 

11  06a 

7.5 

10.0 

4.6 

7.6 

0.6 

0.4 

0.6 

6.0 

3.7 

18.0 

8 

440 

10  53 

4  87a 

10  67a 

11.8 

16.8 

7.2 

11.9 

0.7 

0.4 

0.8 

7.9 

6.9 

18.0 

,    9 

480 

10  43 

4  27a 

10  46a 

11.4 

15.2 

7.0 

11.5 

0.7 

0.4 

0.7 

7.6 

5.7 

18.0 

10 

420 

10  33 

4  17a 

10  37a 

10.7 

14.3 

6.6 

10.8 

0.7 

0.4 

0.7 

7.2 

6.8 

18.0 

11 

445 

10  58 

4  42a 

1102a 

10.6 

14.2 

6.5 

10.7 

0.7 

0.4 

0.7 

7.1 

6.3 

18.0 

12 

420 

.    10  83 

4  17a 

10  87a 

12.1 

16.1 

7.4 

12.2 

0.7 

0.6 

0.8 

8.0 

6.0 

J*S 

13 

4  15 

10  28 

4  12a 

10  32a 

11.9 

15.9 

7.8 

12.0 

0.7 

0.6 

0.8 

8.0 

6.9 

19.0 

14 

4  12 

10  25 

4  09a 

10  29a 

11.9 

16,0 

7.3 

12.0 

0.7 

0.6 

0.8 

8.0 

5.9 

19.0 

15 

407 

10  20 

404a 

10  24a 

12.1 

16.1 

7.4 

12.2 

0.7 

0.5 

0.8 

8.0 

6.0 

19.0 

16 

4  15 

10  28 

4  10a 

10  33a 

13.8 

17.9 

9.0 

18.2 

0.8 

0.8   

1.2 

9.0 

6.6 

18.  r> 

|17 

490 

10  43 

425a 

10  47a 

16.0 

20.8 

10.4 

15.8 

0.9 

0.9 

1.2 

10.4 

7.6 

18.5 

Il8 

4  28 

10  41 

4  28a 

10  46a 

16.6 

21.4 

10.7 

15.8 

0.9 

0.9 

1.3 

10.7 

7.9 

18.5 

■19 

425 

10  88 

420a 

10  42a 

16.9 

21.9 

11.0 

16.2 

0.9 

0.9 

1.3 

11.0 

8.1 

18.0 

120 

5  00 

11  13 

4  65a 

11  17a 

17.1 

22.0 

11.1 

16.2 

0.9 

0.9 

1.3 

11.0 

8.1 

18.0 

21 

580 

11  43 

526a 

11  47a 

17.6 

22.8 

11.4 

16.9 

0.9 

0.9 

1.3 

11.4 

8.4 

18.0 

22 

600 

11  13 

466a 

11  17a 

20.7 

26.9 

18.6 

20.0 

1.0 

1.0 

1.4 

18.4 

10.0 

18.0 

23 

545 

1158 

6  41a 

12  02a 

17.5 

22.7 

11.4 

16.8 

0.9 

0.9 

1.8 

11.4 

8.4 

18.0 

24 

550 

12  08 

54da 

12  08a 

12.3 

16.0 

8.0 

11.7 

0.8 

0.8 

1.1 

8.0 

6.8 

18.0 

25 

6  15 

006 

609a 

0096 

8.1 

10.5 

5.3 

7.6 

0.6 

0.6 

0.9 

6.2 

3.8 

18.0 

26 

530 

11  43 

626a 

11  47a 

20.9 

27.1 

18.6 

20.1 

1.0 

1.0    

1.4 

13.6 

10.0 

18.0 

27 

560 

12  03 

5  46a 

12  06a 

23.4 

80.4 

15.2 

22.6 

1.1 

1.1    

1.5 

15.2 

11.3 

18.0 

28 

6  10 

12  23 

606a 

12  26a 

24.8 

82.2 

16.1 

24.0 

1.1 

1.1    

1.5 

16.1 

11.9 

17.5 

29 

6  35 

028 

6  81a 

0266 

26.9 

86.0 

17.5 

26.1 

1.1 

1.1    

1.6 

17.5 

18.0 

17.5 

i» 

745 

188 

7  40a 

1  386 

13.8 

17.9 

9.0 

13.2 

0.8 

0.8  ' 

1.2 

9.0 

6.6 

17.5 

31 

640 

028 

6  36a 

0  316 

29.0 

87.6 

18.9 

28.1 

1.2 

1.2    !        1.7 

18.8 

14.0 

17.6 

32 

688 

026 

6  34a 

0296 

28.5 

87.0 

18.5 

27.6 

1.2 

1.2, 1.7 

18.5 

18.7 

17.5 

33 

700 

048 

656a 

0  516 

24.1 

81.3 

16.7 

23.3 

1.1 

1.1  , 1.5 

15.6 

11.6 

17.0 

»4 

7  15 

108 

7  11a 

1  066 

29.1 

87.8 

18.9 

28.2 

1.2 

1.2    1.7 

18.9 

14.0 

17.6 

35 

980 

8  18 

9  22a 

3  266 

4.2 

6.4 

2.7 

3.9 

0.4 

0.4    1        0.6 

2.7 

1.9 

17.0 

36 

7  00 

0  48 

6  56a 

0  516 

29.0 

87.7 

18.9 

28.1 

1.2 

1.2    1        1.7 

1 

18.8 

14.0 

17.5 

37 

645 

033 

6  41a 

0366 

27.9 

86.2 

18.1 

27.0 

1.2 

1.2    

1.7 

18.1 

13.4 

17.6 

38 

6  10 

023 

606a 

0266 

25.3 

82.8 

16.4 

24.4 

1.1 

1.1    

1.6 

16.4 

12.2 

18.0 

89 

645 

11  58 

6  41a 

12  01a 

20.9 

27.1 

13.6 

20.1 

1.0 

1.0  : 

1.6 

13.6 

10.0 

18.0 

40 

5  46 

11  59 

5  42a 

12  08a 

19.3 

25.0 

12.6 

18.4 

1.0 

1.0    

1.4 

12.5 

9.2 

18.0 

41 

630 

11  48 

626a 

11  47a 

19.9 

25.8 

12.9 

19.0 

1.0 

1.0   

1.4 

12.9 

9.6 

18.5 

42 
43 

540 
5  41 

11  68 
11  54 

686a 
6  86a 

11  57a 
11  5Ha 

19.5 
18.5 

26.3 
24.0 

12.7 
12.0 

18.7 
17.7 

1.0 
1.0 

1.0 
1.0 

1.4 
1.4 

12.6 
12.0 

9.4 
9.8 

18.6 
19.0 

44 

5  41 

11  58 

5  37a 

12  02a 

17.4 

22.6 

11.3 

16.7 

0.9 

0.9 

1.3 

11.3 

8.3 

19.0  i 

45 

5  40 

11  63 

585a 

11  57a 

16.1 

20.9 

10.5 

15.4 

0.9 

0.9 

1.3 

10.4 

7.6 

19.0 

46 

635 

028 

629a 

0296 

9.4 

12.2 

6.1 

8.9 

0.7 

0.7 

1       1.0 

6.1 

4.4 

19.0 

47 

6  44 

032 

688a 

0886 

9.1 

11.8 

6.9 

8.6 

0.7 

0.7 



1.0 

6.9 

4.3 

18.6 

48 

720 

108 

7  14a 

1  186 

9.9 

12.9 

6.4 

9.4 

0.7 

0.7 

1.0 

6.4 

4.7 

18.5 

49 

7  25 

1  13 

7  19a 

1  186 

10.9 

14.2 

7.1 

10.4 

0.7 

0.7 

7.1 

6.1 

18.5 

50 

7  85 

123 

729a 

1  286 

10.9 

14.1 

7.1 

10.4 

0.7 

0.7 



7.0 

5.1 

18.5 

51 

7  50 

I  88 

7  44a 

1436 

10.9 

14.2 

7.1 

10.4 

0.7 

0.7 

7.1 

6.1 

18.6 

52 

7  86 

1  23 

7  29a 

1  286 

11.4 

14.8 

7.4 

10.8 

0.8 

0.8 

7.4 

6.4 

19.0 

53 

7  24 

1  12 

7  18a 

1  176 

11.5 

14.9 

7.5 

10.9 

0.8 

0.8 

7.4 

5.6 

19.0 

iA 

920 

308 

9  \ba 

3  136 

12.0 

16.6 

7.8 

11.4 

0.8 

0.8 

1.1 

7.8 

6.7 

19.0 

55 

10  15 

4  03 

10  11a 

4  076 

17.9 

28.2 

11.6 

17.2 

0.9 

0.9 

11.6 

8.6 

19.0 

.56 

10  00 

8  48 

9  55a 

3  536 

12.2 

15.8 

7.9 

11.6 

0.8 

0.8 

7.9 

6.8 

19.0 

57 

10  10 

3  68 

10  06a 

4  036 

17.1 

21.9 

11.5 

18.6 

1.0 

1.0 

11.0 

9.3 

19.0 

'58 

10  40 

428 

10  36a 

4  336 

19.3 

24.8 

12.9 

20.9 

1.1 

1.1 

1.5 

12.4 

10.6 

18.0 

59 

000 

648 

-0  06a 

5  566 

7.6  ! 

9.8, 

5.1 

8.6 

1 
0.7 

0.7 

0.9! 

4.9 

4.3 

18.0 

|60 

10  51 

500 

10  47a 

5  046 

20.7 

26.6 

13.8 

22.3 

1.1 

1.1 

7  60          1.6, 

18.3 

11.2 

18.0 

61 

11  08 

527 

11  05a 

5  306 

21.8 

27.6  1 

14.0 

28  1 

1.0 ; 

1.0 

8  04          1.5 

13.8 

11.6 

18.0 

|62 

10  50  . 

4  48 

10  47a 

4  616 

19.8 

25.0  ' 

12.7 

21.0 

1.0  , 

1.0 

1.4! 

12.5 

10.5 

18.6 

63 

10  20  1 

4«| 

10  17a 

4  116 

19.6 

25.5  , 

12.9 

21.8 

1.0' 

1.0 

1.4  1 

12.8 

10.7 

18.0 

24290—03- 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


EUROPE  (West  Coast)— Cont'd. 

THE  BRITISH  IBLANDB— Continued. 

England^  toot  co(M^— Continued. 


Stanner  Point.  Ribble  River  . 

Preston,  Ribble  River 

Fleetwood,  MorecambeBay.. 

Lancaster,  Lune  River 

Barrow,  Plel  Harbor 


Qeographic  position. 


Lati- 
tude. 


North. 

o      / 

58  45 
58  45 
58  56 
54  08 
54  07 


Whitehaven,  Solway  Firth 54 


Workington,  Solwav  Firth . 

Marjrport,  Sol  way  Firth 

Silloth,  Solway  firth 

Port  Carlisle,  Solway  Firth. 


I^e  of  Jdan. 


Ayre  Point . 

Ramsey 

Douglas  — 
Castletown . 
Peel 


I  , 


Scotland,  we^  coast. 


16  I  Bamkirk  or  Annan  Foot 

17  Dumfries.  Nilh  R.,  Solway  Firth. 

18  Kirkcudbright 

19  Wigton 

20  Newton  Stewart 


54  39 
54  43 
54  52 
54  56 


54  25 
54  19 
54  09 
54  04 
54  14 


54  58 

55  04 
54  50 
54  51 
54  57 

54  43 
54  38 

54  50 

55  00 
55  31 

55  28 
55  88 
55  57 
55  56 
55  54 


Glasgow,  Clyde  River 55  52 

Inverary,  Loch  Fyne 56  14 

Campbelton i  55  26 

Mull  of  Cantyre 56  19 

Port  Ellen,  Islay  Island 55  37 

Crinan |  56  06 

Schallasaig,  Colonsay  Island I  56  04 

Oban,  Firth  of  Lome 56  25 

Tobermory,  Isle  of  Mull 66  37 

Ueynish,  Tiree  Island ;  56  29 

LochMoidart ]  56  48 

Loch  Nevis I  57  01 

Kyle  Rhea,  Isle  of  Skye 57  14 

Kyle  Akin.  Loch  Alsh '  57  17 

Portree,  Isle  of  Skye I  57  24 

LochTorridon 57  35 

Poolewe,  Loch  Ewe I  57  47 

Ullapool,  Loch  Broom 57  56 

Lochlnver ,  58  09 

Loch  Laxfopd 58  24 


Port  William 

Mull  of  Galloway 

Port  Pa  trick 

Loch  Ryan 

Lamlash,  Firth  of  Clyde  . 


Ayr,  Firth  of  CI  vde 

Ardrossan,  Firth  of  Clyde. 
Greenock,  Firth  of  Clyde. 
Dumbarton,  Clyde  River.. 
Renfrew,  Clyde  River 


Scotlaaid,  north  coa^. 


Cape  Wrath 

LochErtboll 

Loch  Tongue 

Thurso 

Stroma  Island,  south  side  . 


Trdand,  east  coast. 


Red  Bay 

Maiden  Rocks 

Belfast 

Donaghadee 

Killard  Point,  Lough  Strangford. . . 


58  38 
58  32 
68  81 
58  37 
58  40 


55  03 
54  56 
54  40 
54  39 
54  18 


Longitude. 


Arc.     Time. 


Wat. 


8  01 

2  42 
800 
248 

3  14 

386 
335  I 
3  30  ' 
3  24 
3  18 


4  22  I 
4  22  ! 
4  28  I 
489 
4  42  ' 


8  16 
336 
4  08 
4  26 
4  28 

4  83 

4  51 
507 

5  09 
505 

4  38 
4  49 
4  45 
4  33 
425 

4  14 
505 

5  36 

5  48 

6  13 

5  88 

6  10 

5  28 

6  04 
6  54 

553 

5  49 
540 
544 

6  11 

5  49 
5  40 
5  14 
5  17 
5  08 


500 
439 
424 
3  82 
8  07 


603 
544 
5  49 
582 
5  32 


h.m. 
0  12 
0  11 
0  12 
0  11 
0  18 

0  14 
0  14 
0  14 
0  14 
0  13 


0  17 
0  17 
0  18 
0  19 
0  19 


Standard  port  for 
reference. 


Name. 


Liverpool.. 
Liverpool.. 
Liverpool.. 
Liverpool-. 
Liverpool.. 

Liverpool.. 
Liverpool.. 
Liverpool., 
Liverpool., 
Liverpool., 


Liverpool. 
Liverpool. 
Liverpool. 
Liverpool. 
Liverpool. 


0  13  ! 
0  14  I 
0  16 
0  18 
0  18  I 
I 
0  18 
0  19  I 
020  I 
0  21  I 
020  , 

0  19  I 
0  19  . 
0  19  i 
0  18  I 
0  18 


Greenock. 
Greenock. 
Greenock. 
Greenock. 
Greenock. 

Greenock. 
Greenock. 
Greenock. 
Greenock. 
Greenock. 

Greenock. 
Greenock. 
Greenock. 
Greenock. 
Greenock. 


0  17  I  Greenock. 
0  20  ,  Greenock. 
0  22  '  Greenock. 
0  23  I  Greenock. 
0  25  I  Greenock. 

0  22  '  Greenock. 
0  25  Greenock. 
0  22  I  Greenock 


0  24 
0  28 


Greenock. 
Greenock. 


0  24  Greenock. 
0  23  Greenock. 
0  23  Greenock. 
0  23  I  Greenock. 
0  25    Greenock. 


023 
0  23 
0  21 
0  21 
0  21 


0  20 
0  19 
0  18 
0  14 
0  12 


0  24 
028 
023 
0  22 
0  22 


Greenock. 
Greenock. 
Greenock. 
Greenock. 
Greenock. 


Greenock. 
Greenock. 
Greenock. 
Greenock. 
Greenock., 


Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 


Page, 


305 
305 
305 
8a5 
805 

805 
305 
305 
305 
305 


905 
805 
305 
305 
805 


809 
809 
809 


309 
309 
309 
309 

809 
809 
309 
309 
809 

309 
809 


309 

809 
309 
309 
809 
309 


309 
809 
309 


309 
309 
309 


309 
309 
809 
809 


318 
313 
813 
813 
813 


Tidal  differences. 


Time. 


HW.    I     LW. 


Ortfenwich  tifiie. 


A.  m.  \ 
-0  28 
-0  04  1 
-0  08  j 
-0  04 
+0  48  I 

-0  06  , 
-0  16 
+0  04  I 
+0  19  > 
+1  18  I 


-0  08 
-0  03 
-0  02 
-0  08 
-0  06 


+0  25  I 
+0  01  . 
-0  48  1 
-0  25 
+0  05  i 

-0  45 
-0  39 
-0  43  I 
-0  40  1 
-0  08  ' 

-0  04 
-0  09 
000 
+0  46 
+1  15 

+1  34 
+0  07 
-0  11 
-1  20 
+6  37  I 

+5  19 
+5  62  I 
+5  54 
+6  06  ! 
+6  05 

+6  16 
+6  20 
-5  50 
-5  85 
-5  18 

-5  30 
-5  15 
-5  15 
-5  12 
-5  07 


-4  23 
-4  14 
-4  05 
-8  84 
-2  16 


h.  m. 
-0  59 
-0  85 
-0  39 
-0  35 
+0  17 

-0  87 
-0  47 
-0  27 
-0  12 
+0  22 


-0  39 
-0  34 
-0  33 
-0  84 
-0  86 


Height 


HW.      LW. 


Mean  Low 
Water  Springt. 


fecL 

-  1.9 

-  9.5 

-  0.2 
-16.9 
+  0.1 

-  1.5 
-1.7 

-  2.6 

-  1.7 

-  6.9 


-  7.0 

-  6.3 

-  6.3 

-  7.0 
-10.2 


+0  39  +15.6 

+0  15  -  4.8 

-0  33  +10.5 

-0  11  +  2.5 

+0  19  +  0.5 

-0  31  !+  6.0 
-0  25  :+  8.2 
-0  29  +  8.2 
-0  26  ,-  0.5 
+0  06   -  1.8 


+0  10 
+0  05 
000 
+0  69 
+1  29 

+1  48 
+0  21 
+0  03 
-1  06 
+6  51 

+5  82 
+6  05 
+6  07 
+6  19 
+6  18 


-  2.2 

-  2.2 

I  0.0 
+  1.1 
+  0.4 

0.0 

-  1.4 

-  2.4 

-  6.6 

-  5.8 

-  4.9 

-  0.4 
+  1.4 
+  1.4 

-  0.6 


+6  29  +  2. 1 
+6  83  +  2.8 
-5  87  ,+  8.4 
-6  22  +  3.9 
-5  05  '+  8.2 

-5  17  +  8.2 
-5  02  +  2.8 
-5  02  !+  2.8 
-4  69  1+2.5 
-4  54    +  3.2 


-4  10  +  8. 7 
-4  01  +  8.2 
-8  52  +  8.2 
-8  84  '+  2.1 
-2  08    -  2.1 


Loccdtime. 


-0  38 
-^  24 
-0  12 
+0  09 
-0  15 


-0  25 
-0  11 
-0  28 
+0  18 
-0  02 


-  6.8 

-  3.6 

-  L2 
+  0.4 
+  8.0 


Ratio  I 

of     I 

ranges. 


feet. 
-0.2 
-1.2 
0.0 
-2.2 
+0.1 

-0.1  I 
-0.2  I 
-0.3  I 
-0.2  I 
-0.9  I 


-0.9 
-0.8  , 
-0.8  I 
-0.9  I 
-L3 


+1.6  ' 
-0.5 
+1.1 
+0.3 
+0.1  I 

+0.8 

+0.4 ; 

+0.4 
-0.1  I 
-0.2  ' 

-0.2 
-0.2 

0.0 
-0.1 

0.0 

0.0 
-0.2 
-0.2 
-0.6 
-0.6 

-0,5 
0.0 
+0.2 
+0.2 
+0.1 

+0.8 
+0,4 
+0.4 
+0.5 
+0.4 

-^0.4 
+0.4 
+0.4 
+0.3 
+0.4 


+0.5 
+0.4 
+0.4 
+0.S 
-0.1 


-0.8 
-0.5 
-0.3 
-0.1 
+0.1 


AND  TIDAL  CONSTANTS. 


485 


Interval. 


Range  of  tide. 


I  Tropic  diurnal 
'    inequality. 


a 


HWI. 


Mean.  Tropic. 

'      Mean 

I  "  (Mn). 

LWI.      HHWI.      LLWI. 


1 

2  i 
3 

5  ' 

6' 
7 
8 
9 
10 


11 
12 
13 
14 
15 


16 
17 
18 
19  ' 
•JO 

21 
•22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 

45 

46 
47 
48 
49 
SO 


51 
52 
53 
54 
56 


66 
67 
66 
69 
60 


h.  m. 

10  40 

11  05 
11  00 
1105 
1155 

1100 

10  60 

11  10 
1125 

000 


10  55 

11  00 
11  00 
10  58 
10  56 


12  15 
11  50 
11  00 
11  20 
11  50 

11  00 
11  05 
11  00 
11  02 
11  35 

11  40 
11  85 
11  44 
005 
035 
I 

0  55  ' 

11 50 : 

11  30 
10  20 
4  50 

4  35 

505 

5  10 
520 
5  15 

580  i 
685  ! 

5  50  ' 

6  05  I 
6  20  ' 

6  10 
6  25 
6  27 
630 
685 


7  20 

7  80 
740 

8  15 
985 


10  16 
10  80 
10  42 
1100 
10  40 


h.  tn. 
428 
458 
448 
458 
648 

4  48 
4  88 
4  58 
6  18 
6  48 


443 

4  48 
4  48 
4  46 
4  44 


603 
538 

4  48 

5  08 

6  88 

448 
453 
4  48 

4  50 
528 

6  28 
523 
6  18 
6  18 

6  48 

7  08 
588 

5  18 
408 

11  08 

10  47 

11  17 
11  22 
11  82 
11  27 

11  42 

11  47 

12  02 
12  17 

007 

12  22 
0  12 
0  14 
0  17 
022 


1  07 
1  17 
127 
1  49 
322 


408 
4  18 
4  06 
448 

428 


h.  m. 

10  87a 

11  Ola 
10  57a 

10  59a 

11  52a 

10  57a 

10  47a 

11  07a 
11  22a 

-0  045 


10  51a 
10  56a 
10d6a 
10  54a 
10  52a 


12  18a 
11  46a 

10  58a 

11  17a 
11  47a 

11  58a 
11  03a 
10  57a 

10  59a 

11  82a 

11  36a 
11  31a 
11  41a 
0025 
0  325 

0  525 
11  47a 
11  26a 
10  15a 

4  445 

4  805 

5  015 
5086 
5  185 
5  125 

5  275 
5835 

5  485 

6  035 
6  185 

6  085 
6  '235 
6  255 
6  285 
6885 


7  18rt 
7  28a 
7  38a 
813a 
9  81a 


10  10a 
10  26a 
10  38a 
10  56a 
10  S6a 


h,  m. 
4  815 
4  575 
4  515 
4595 
6  465 

4  515 

4  415 

5  015 
5  165 
5625 


4  475 
4  525 
4  525  I 
4505  I 
4  485  , 


'^i^;!^'f:rpPS..HWQ. 


6065 
5  455 

4  525 

5  185 
5  425 

4  525 
4  585 
4  585 

4  555 

5  285 

6  845 
6295 
6235 
6  245 

6  545 

7  145 
5485 
6  255 
4  165 

11  12a 

10  56a 

11  22a 
11  2^ 
11  36a 
11  32a 

11  47a 

11  51a 

12  06a 
12  2la 

0  115 

0025 
0  165 
0  185 
0  215 
0265 


1  115 
1  225 
1  325 
1  585 
8  285 


4  115 
4  -255 
4  115 
4  545 
4  325 


feet. 
19.6 
13.0 
21.1 
6.6 
21.4 

19.9 
19.8 
19.1 
19.8 
15.8 


16.2 
16.8 
16.8 
15.2 
12.4 


I 


23.1 

4.9 

18.6 

11.4 

9.6 

14.5 
12.0 
11.9 
8.9 
8.0 

7.1 
7.2 
9.1 

8.2 
8.8 

9.1 
7.9 
7.0 
8.2 
8.9 

4.7 
8.9 
10.4 
10.5 


11.0 
11.7 
12.2 
12.6 
12.0 

12.1 
11.7 
11.6 
11.4 
12.0 


12.5 
12.0 
12.1 
11.0 
7.3 


8.2 
6.6 
7.9 
9.8 
11.7 


/eet. 
25.4 
16.9 
27.4 
8.6 
27.8 

25.9 
25.7 
24.8 
26.7 
19.8 


19.7 
20.6 
20.5 
19.7 
16.1 


28.5 
6.0 
22.9 
14.0 
11.8 

17.9 
14.8 
14.7 
10.9 

9.8 

8.7 
8.8 
11.2 
10.1 
10.8 

11.2 
9.7 
8.6 
4.0 

4.8 

5.8 
10.9 
12.8 
12.9 
11.8 

18.5 
14.4 
15.0 
15.5 

14.8 

14.9 
14.4 
14.3 
14.0 

14.8 


15.4 
14.7 
14.9 
13.5 
9.0 


8.8 
6.7 
9.8 
11.1 
13.9 


feet. 
12.9 

8.6 
18.9 

4.4 
14.1 

18.1 
18.1 
12.6 
18.1 
10.1 


10.0 
10.4 
10.4 
10.0 

8.2 


17.2 
8.6 

18.8 
8.4 
7.1 

10.8 
8.9 
8.8 
6.6 
5.9 

5.2 
5.3 
6.8 
6.1 
6.5 

6.7 
5.8 
5.2 
2.4 
2.9 

8.5 
6.6 
7.7 

7.8 
7.1 

8.1 
8.7 
9.0 
9.3 

S.9 

9.0 
8.7 
8.6 
8.4 
8.9 


9.3 
8.8 
9.0 
8.1 
6.4 


feet. 
21.3 
14.4 
22.9 
7.6 
28.2 

21.6 
21.5 
20.8 
21.5 
16.9 


16.8 
17.4 
17.4 
16.8 
13.8 


24.5 
6.6 
19.9 
12,4 
10.5 

15.6 
13.0 
12.9 

9.8 
8.8 

7.9 
8.0 
10.0 
9.0 
9.7 

10.0 
8.7 
7.8 
3.8 
4.5 

I 
6.3 
9.8 

11.8  I 
11.4 

10.5  I 

11.9  i 
12.7 
18.2 

13.6  I 
13.0  ' 

13.1 
12.7 
12.6 
12.3 
18.0 


13.5 
12.8 
18.1 
11.9 
8.0 


feet. 
1.0 
0.8 
1.0 
0.6 
1.0 

1.0 
1.0 
1.0 
1.0 
0.9 


2.6 

8.8 

4.6 

6.2 

6.3 

8.7 

7.4 

10.2 

9.4 

12.7 

0.9 
0.9 
0.9 
0.9 
0.8 


1.2 
0.6 
1.1 
0.9 
0.8 

1.0 
0.9 
0.9 
0.8 
0.7 

0.7 
0.7 
0.8 
0.7 
0.8 

0.8 
0.7 
0.7 
0.5 
0.5 

0.5 
0.8 
0.8 
0.8 
0.8 

0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
0.8 
0.8 
0.8 
0.9 


0.9 
0.8 
0.9 
0.8 
0.6 


0.5 
0.6 
0.7 
0.8 
0.9 


LWQ. 


Diunial  wave. 


Mean  sea  level 
above  planeof— 


Tropic  , 

H\V     Tropic   Predic-  Tropic 
inter-    range.  '  tions.     LLW. 

val. 


feet. 
1.0 
0.8 
1.1 
0.6 
1.1 

1.0 
1.0 
1.0 
1.0 
0.9 


0.9 
0.9 
0.9 
0.9 
0.8 


0.8 
0.3 
0.7 
0.5 
0.5 


h.  m. 


u.  o 
0.5 

:::::::: 

0.5    

0.5   

0.4    

0.4    

0.4    

0.5        9  81 

0.5    

0.5   

0.5    

0.4    

0.4    

0.8 

0.8 



0.3 

0.5 

0.5    

0.6    

«-^| 

0.5  ' 

0.5 

0.6 

0.6 

0.6 

0.6 

0.5 

0.5 

0.5 

0.6 

0.6 

0.5 

0.6 

0.5 

0.4 

0.3 

0.3 

0.4 

0.5  i 

0.5 



feet. 
1.4 
1.2 
1.6 
0.8 
1.5 

1.4 
1.4 
1.4 
1.4 
1.8 


1.2 
1.8 
1.8 
1.2 
1.1 


1.4 
0.7 
1.3 
1.0 
0.9 

1.1 
1.0 
1.0 
0.9 
0.8 

0.8 
0.8 
0.9 
0.9 
0.9 

0.9 
0.8 
0.8 
0.5 
0.6 

0.7 
0.9 
1.0 
1.0 
0.9 

1.1 
1.1 
1.1 
1.2 
1.1 


feet. 

feet. 

12.7 

10.7 

8.4 

7.2 

13.7 

11.5 

4.2 

8.8 

18.9 

11.6 

18.0 

10.8 

12.8 

10.7 

12.4 

10.6 

12.8 

10.7 

9.9 

8.4 

9.8 

8.4 

10.2 

8.7 

10.2 

8.7 

9.8 

8.4 

8.0 

6.9 

I 

14.2 

8.0 
11.4 

7.0 

5.9 

9.0 
7.4 
7.4 
5.4 
4.9 

4.4 
4.4 
5.6 
5.0 
5.4 

5.6 
4.8 
4.3 
2.0 
2.4 

2.9 
5.4 
6.4 
6.4 
5.9 

6.8  I 
7.2  I 

7.5  I 
7.8  , 
7.4  ■ 


1.1 

7.4 

1.1 

7.2 

1.1 

•7.2 

1,0 

7.0 

1.1 

7.4 

1.1 

7.7 

1.1 

7.4 

1.1 

7.4 

1.0 

6.8 

0.8 

4.5 

0.5 

1.9 

0.7 

8.4 

0.8 

4.7 

0.9 

5.6 

1.0 

7.0 

12.2 
2.7 
9.9 
6.1 
5.2 

7.7 
6.4 
6.4 
4.8 
4.8 

3.9 
8.9 
4.9 
4.5 

4.8 

5.0 
4.3 
8.8 
1.8 
2.2 

2.6 
4.8  ' 
5.6  i 
6.6  I 
5.2  ' 
I 

5.9 
6.2 
6.5 
6.7 
6.4 

6.4 
6.2 
6.2 
6.1 
6.4 


6.6 
6.4 
6.4 
5.9 
8.9 


1.8 
3.0 
4.3 
5.0 
6.8 


Varia- 
tion of 
the  com 
pass. 


Wett. 
o 
18.0 
18.0 
18.0 
18.0 
18.5 

18.5 
18.5 
19.0 
19.0 
18.6 


19.0 
19.0 
19.0 
19.6 
19.0 


19.0 
19.0 
19.0 
19.0 
19.5 

19.5 
19.5 
20.0 
20.0 
20.0 

20.0 
20.0 
20.0 
20.0 
20. 0 

20.0 
20.0 
20.5 
20.0 
21.0 

20.5 
21.6 
20.5 
21.0 
21.5 

.21.0 
21.0 
21.0 
21.0 
21.5 

21.0 
21.0 
21.0 
21.0 
21.0 


21.0 
20.5 
20.6 
20.5 
20.6 


20.6 
20.6 
20.0 
20.0 
20.0 


436 


TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position. 


Station. 


1  ^^-  , 
tude. 


Longitude. 


Arc.     Time. 


Iforth. 


EUROPE  (West  Coast)— Cont'd. 

THE  BRITISH  ISLANDS— Continued. 

Ireland,  ecut  ctKUf^-Continued. 

Strangford T 54  21 

Newcastle.  Dundnim  Bay 54  11 

CranAeld  Pt.,  Carlingford  Lough...  54  01 

Newry,  Carlingford  Lough 54  09 

Dundalk 53  59 

Drogheda,  Boyne  River 58  43 

Balbrlggan 53  37 

Howth 53  24 

Dublin,  Poolbeg  Light 53  20 

Kingstown,  Dublin  Bay 53  18 


Bray  Head  . 
WlCKlOW  ... 

Arklow 

Wexrford 

Tuskar 


53  11 
52  58 
52  47 
52  19 
52  12 


Ireland,  touUi  coaet. 


Camsore 52  09 

Coninbeg  Rock,  Saltee  Islands 52  02 

Waterfora,  Duncannon  Fort 52  13 

Dungarvan  Light,  Balliuaconrty...'  52  04 
Youghal 51  57 


Ballycottln... 

QL'EENSTOWN  . 

Kinsale 

Courtmacsherry . 


51  50 
51  51 
51  42 
61  86 
Clonakilty  Bay -  51  36 


26  !  Castletownsend  . 

27  I  Baltimore 

28  Cape  Clear 

29  Crookhaven 


Ireland,  west  coast. 

Dunmanns  Harbor 

Castletown,  Bearhaven 

Valentia  Harbor 

Castlemaine 

Dingle 


Smerwick  Harbor 

Tralee 

Carrlgaholt,  Shannon  River  . 

Tarbert.  Shannon  River 

Limerick,  Shannon  River 


51  30 
51  2« 
51  24 
51  29 


51  30 
51  37 

51  56 

52  08 
52  07 

52  11 
52  16  , 
52  85 
52  36 
52  39 


LlscanorBay 52  5'i  | 

Killeany,  Arran  Islands 53  07 

Galway 53  14  i 

Kilkieran  Cove 53  17 

SlyneHead 53  24 

Inishbofln 53  37  i 

Clare  Island,  Clew  Bay 63  50 

VVestport.  Clew  Bay 53  47  i 

Broadhaven  Harbor 54  13 

KillalaBay ,  54  14  t 

Sligo  Harbor,  Oyster  Island '  54  18 

Muilaghmore,  Sligo  Bay 54  27 

Donegal   54  37 

Killybegs 54  36 

Lough  Rossmore 54  47 


Ireland,  north  coast. 
BallynessBar 


55  08 
55  11 
55  15 


Sheephaven 
Mulioy  Bay  Bar 

Rathmullan,  Lough  S willy 55  08 

Culdaff  Bay 56  18  | 


Moville,  Lough  Foyle 

Londonderry,  Lough  Foyle . 

Coleraine 

Port  Rush . 


55  10  ' 

54  59  , 

55  09 
55  13  I 

Ballycastle  Bay 55  12 

I  I 


We«t. 


5  34 

5  54 

6  04 
6  22 


6  18 

6  15 

6  11 

604 

6  09 

6  06 

6  07 

600 

6  11 

6  28 

6  13 

622  I 
640 
656  ■ 
7  33  I 
7  51 

7  69  ' 

8  16 
8  80 
8  40 
8  52 


9  10  I  0  87 

9  24  '  0  38 

9  32  I  0  38 

9  43  0  39 


9  44 

9  53 
10  19 

9  43 
10  16 

10  24 
953 
9  41 
9  22 

8  38 

9  21 
9  38 
904 
9  41 

10  14 

10  15 
10  00 
9  82 
953 
9  12 

8  34 
8  26 
8  07 
8  27 
8  31 


8  08 
7  58 
7  46 
7  30 
7  10 

7  02 
7  21 
6  45 
6  32 
6  15 


Standard  port  for 
reference. 


A.  m. 
0  22 
0  24 
0  24 
0  25 
0  25 

0  25 
0  25 
0  24 
0  25 
0  25 

024 
0  24 
0  25 
0  26 
0  25 


0  25 
0  27 
0  28 
0  SO 
0  31 

0  82  , 
0  83 
0  34  i 
0  85  ■ 
0  36 


0  39 
0  40  I 
0  41  , 
0  89  I 
0  41 

0  42  ' 
0  40 
0  39 
0  37 
0  36 

0  37 
0  39 
0  36 
0  39 
0  41 

0  41 
0  40 
0  38 
0  40 
0  37 

0  34 
0  34 
0  82 
0  84 
0  34 


083 
032 
0  31 
0  30 
0  29 

0  28 
0  29 
0  -27 
0  26 
0  25 


Name. 


Kingstown  . 
Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 

Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 

Kingstown  . 
Kingstown . 
Kingstown  . 
Kingstown . 
Kingstown  . 


Page. 


Queenstown . 
Queenstown . 
Queenstown . 
Queenstown . 
Queenstown . 

Queenstown . 
Queenstown . 
Queenstown . 
Queenstown . 
Queenstown . 

Queenstown . 
Queenstown . 
Queenstown . 
Queenstown . 


Queenstown . 
Queenstown . 
Queenstown . 
Queenstown . 
Queenstown . 

Queenstown . 
Queenstown . 
Queenstown . 
Queenstown. 
Queenstown . 

Queenstown . 
Queenstown . 
Queenstown . 
Queenstown . 
Queenstown . 

Queenstown . 
Queenstown . 
Queenstown . 
Kingstown  . . 
Kingstown  .. 

Kingstown . . 
Kingstown  .. 
Kingstown  . . 
Kingstown .. 
Kingstown  . . 


318 
81S 
818 
813 
818 

813 

813 
818 
318 
818 

818 
818 
818 
813 
813 


817 
817 
817 
817 
817 

817 
817 
817 
817 
317 

817 
817 
817 
817 


Tidal  differences. 


Time. 


HW.    I     LW. 


317  I 

817 

817 

817 

817 

817 
817 
317 
817 
817 

817 
817 
317 
817 
317 

317 
817 
317 
813 
313 

313 
818 
318 
313 
313 


Kingstown 313 

Kingstown I  818 

Kingstown 813 

Kingstown 313 

Kingstown 318 

Kingstown 818 

Kingstown !  813 

Kingstown !  813 

Kingstown '  818 

Kingstown 818 


Local  time. 


h.  m. 

+1  45 
-0  02 
-0  07 
+0  88 
-0  12 

-0  07 
-0  27 
+0  03 
+0  08 
000 

-0  22 
-0  42 
-3  07 
-3  47 
-6  22 


+1  12 
+0  52 
+0  32 
+0  27 
+0  29 

+0  07 
000 
-0  03 
-0  13 
-0  18 

-0  23 
-0  21 
-0  43 
-0  36 


I 


-0  63 
-0  33 
-1  03 
-0  18 
-0  53 

-0  63 
-0  43 
-0  08  I 
+0  09 
+  1  27 

-0  86  I 
-0  18  I 
-  0  14 
-0  13 
-0  17  , 

-0  13  ' 
-0  08 
+0  07  I 
■h6  24 
+6  43 

+6  43 
+6  88 
+6  38 
+6  36 
+6  40 


+6  43 

+6  53 

+7  01 

+7  03 

+7  13 

+8  28 

+9  21 

+7  45 

+7  28 

+7  43 

h.  m. 
+1  83 
+0  11 
+0  06 
+0  51 
+0  01 

+0  06 
-0  14 
+0  16 
+0  21 
0  00 

-0  09 
-0  29 
-2  54 
-8  84 
-5  09 


+0  59 
+0  39 
+0  19 
+0  14 
+0  16 

-0  06 
000 
-0  16 
-0  26 
-0  31 

-0  86 
-0  84 
-0  56 
-0  49 


-1  06 
-0  46 
-1  16 
-0  81 
-1  06 

-1  06 
-0  66 
-0  16 
-0  04 
+1  39 

-0  36 
-0  31 
-0  40 
-0  26 
-0  30 

-0  26 
-0  21 
-0  06 
+6  87 
+6  66 

+6  56 
+6  51 
+6  61 
+6  49 
+6  53 


+6  56 
+7  06 
+7  14 
+7  16 
+7  26 

+8  41 
+9  88 
+7  58 
+8  06 
+8  21 


Height. 


HW.     LW. 


feet. 
-0.3 
+8.8 
+4,4 
+2.0 
+8.5 

+0.6 
+L7 
+1.7 
+1.9 
0.0 

+0.8 
-L9 
-6.4 
-5.5 
-1.9 


-2.4 
+1.1 
+0.7 
+0.7 
+0.9 


-2.0 
-L9 
-0.8 
+2.2 
-0.9 

-0.3 
+0.5 
+L8 
+2.2 
+4.1 


feet. 
-0.2 
+0.4 
+0.5 
+0.3 
+0.4 

+0.1 
+0.2 
+0.2 
+0.2 
0.0 

+0.1 
-0.2 
-0.7 
-0.6 
-0.2 


-0.4 
+0.1 
+0.1 
0.0 
+0.1 


+0.2 

0.0 

0.0 

0.0 

-0.2 

-0.1 

-0.8 

-0.1 

-0.7 

-0.2 

-0.9 

-0.2 

-1.4 

-0.8 

-2.5 

-0.4 

-1.1 

-0.3 

-0.2 
-0.1 
0.0 
+0.6 
+0.1 

+0.2 
+0.3 
+0.4 
+0.6 
+1.2 


Ratio  ! 

of      I 

ranges. 


Mean  Low 
Water  Springs. 


+  1.6 

+0.4 

1.13 

+1.4 

+0.4 

Lll 

+2.8 

+0.6 

1.25 

+8.0 

+0.7 

1.26 

+1.8 

+0.4 

1.10 

+0.8 

+0.2 

1.01  ' 

+0.3 

+0.2 

1.01 

+0.9 

+0.4 

1.06  , 

-0.8 

+0.4 

u.jy* 

-0.9 

+0.3 

0.^6 

+0.1 

+0.6 

0.96  1 

0.0 

+0.4 

0.94  1 

+0.1 

+0.6 

0.96 

0.0 

+0.4 

0.94 

-0.4 

+0.4 

0.92 

+0.2 

+0.4 

0.98' 

+0.4 

+0.4 

1.00 

+0.4 

+0.4 

0.99 

+1.0 

+0.6 

L06 

-2.2 

+0.2 

0.74 

-8.2 

0.0 

0.64 

-2.8 

0.0 

0.68; 

-4.4 

-0.2 

0.53' 

-5.8 

-0.3 

0.43 

-7.4 

-0.6 

0.24 

AND  TIDAL  CONSTANTS. 


437 


Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  8ca  level 
above  planeof— 

Varia- 

1 
a 

Mean. 

Tro 

pic. 

Mean 

(Mn). 

%g?* 

Neap 

(Npf. 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic-  Tropic 
tions.     LLW. 

tion  of 

thecom- 

paau. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Weet. 

I 

h.m. 

h.  m. 

h.  m. 

A.  m. 

fed. 

feet. 

feet. 

/ed. 

feet. 

feet. 

h.  m. 

feet. 

feet. 

feet. 

o 

1   1 

0  15 

6  08 

0  126 

6066 

8.7 

10.4 

7.0 

9.6 

0.8 

0.4 

0.9 

5.2 

4.8 

20.0 

!  ^ 

10  50 

438 

10  47a 

4  416 

11.7 

14.6 

8.6 

11.3 

0.7 

0.8 

1.1 

7.8 

6.6 

•20.0 

1   3 

10  45 

438 

10  42a 

4866 

12.6 

15.8 

9.2 

12.2 

0.8 

0.8 

1.1 

7.9 

6.1 

20.0 

1    4 

1180 

5  18 

1127a 

5  216 

10.6 

13.1 

7.7 

10.1 

0.7 

0.8 

1.0 

6.6 

5.0 

20.5 

.    ■■> 

10  40 

4  28 

10  37a 

4  316 

11.9 

14.9 

8.7 

11.5 

0.8 

0.8 

1.1 

7.4 

6.7 

20.0 

6 

10  45 

433 

10  42a 

4  866 

9.8 

11.6 

6.8 

8.9 

0.7 

0.7 

1.0 

5.8 

4.4 

20.0 

7 

10  25 

4  13 

10  22a 

4  166 

10.2 

12.8 

7.5 

9.8 

0.7 

0.7 

1.0 

6.4 

4.9 

20.0 

8 

10  55 

443 

10  52a 

4  466 

10.2 

12.7 

7.5 

9.8 

0.7 

0.7 

1.0 

6.4 

4.9 

20.0 

1    9 

1100 

448 

10  57a 

4  616 

10.4 

18.0 

7.6 

10.0 

0.7 

0.7 

1.0 

6.5 

5.0 

20.0 

110 

10  52 

427 

10  49a 

4306 

8.8 

10.9 

6.4 

8.4 

0.7 

0.7 

1.0 

5.4 

4.2 

20.0 

11 

10  30 

4  18 

10  27a 

4  216 

9.4 

11.8 

6.9 

9.0 

0.7 

0.7 

1.0 

5.9 

4.5 

20.0 

12 

10  10 

358 

10  06a 

4026 

7.0 

8.7 

5.1 

6.7 

0.6 

0.6 

0.9 

4.4 

3.3 

20.0 

13 

745 

1  33 

7  89a 

1  396 

3.0 

3.8 

2.2 

2.8 

0.4 

0.4 

0.6 

1.9 

1.4 

20.0 

.14 

705 

058 

7  Ola 

0  576 

3.9 

4.9 

2.9 

3.7 

0.4 

0.5 

0.6 

2.4 

1.8 

20.0 

15 

530 

1143 

526a 

11  47a 

7.0 

8.8 

5.1 

6.7 

0.6 

0.6 

0.9 

4.4 

8.3 

19.5 

16 

545 

11  58 

542a 

12  00a 

6.9 

8.9 

4.5 

7.1 

0.6 

0.4 

0.7 

4.4 

3.5 

19.5 

17 

525 

11  88 

528a 

11  40a 

9.9 

12.8 

6.4 

10.2 

0.7 

0.5 

0.8 

6.4 

5.1 

20.0 

18 

505 

11  18 

503a 

11  20a 

9.5 

12.3 

6.2 

9.8 

0.7 

0.5 

0.8 

6.2 

4.0 

20.0 

19 

500 

11  13 

458a 

11  16a 

9.6 

12.4 

6.2 

9.9 

0.7 

0.5 

0.8 

6.2 

6.0 

20.5 

/» 

502 

11  15 

500a 

11  17a 

9.7 

12.6 

6.3 

10.0 

0.7 

0.5 

0.8 

6.3 

5.0 

20.5 

21 

4  40 

10  53 

488a 

10  55O 

9.1 

11.8 

5.9 

9.4 

0.7 

0.6 

0.8 

6.9 

4.7 

20.5 

22 

4SS 

10  59 

4  Sla 

11  Ola 

8.9 

11.6 

5.8 

9.2 

0.7 

0.5 

0.8 

5.8 

4.6 

21.0 

|28 

490 

10  43 

428a 

10  45a 

8.8 

11.4 

5.7 

9.1 

0.7 

0.5 

0.8 

5.7 

4.6 

21.0 

24 

420 

10  33 

4  18a 

10  35a 

8.2 

10.7 

6.3 

8.5 

0.6 

0.4 

0.7 

5.4 

4.2 

21.0 

125 

4  15 

10  28 

4  13a 

10  SOa 

8.4 

10.9 

5.5 

8.7 

0.6 

0.4 

0.7 

6.4 

4.3 

21.0 

'26 

4  10 

10  23 

4  08a 

10  25a 

8.2 

10.6 

5.3 

8.5 

0.6 

0.4 

0.7 

6.3 

4.2 

21.0 

|27 

4  12 

10  25 

4  10a 

10  27a 

7.8 

10.1 

5.1 

8.1 

0.6 

0.4  : 

0.7 

5.0 

4.0 

21.6 

'28 

850 

10  08 

3  48a 

10  05a 

6.8 

8.8 

4.4 

7.1 

0.6 

0.4 

0.7 

4.4 

8.6 

21.5 

29 

8  57 

10  10 

365a 

10  12a 

7.5 

9.7 

4.9 

7.8 

0.6 

0.4 

0.7 

4.8 

3.9 

21.5 

'30 

340 

958 

339a 

966a 

7.0 

9.4 

4.1 

7.4 

0.4 

0.7 

0.8 

4,7 

8.8 

21.5 

31 

400 

10  13 

359a 

10  15a 

7.1 

^%t 

4.1 

7.5 

0.4 

0.7  1 

0.8 

4.8 

8.9 

21.6 

32 

880 

948 

829a 

9  45a 

8.0 

4.6 

8.4 

.    0.4 

0.8  I 

0.8 

5.4 

4.8 

22.0 

33 

4  15 

10  28 

4  14a 

10  29a 

10.6 

14.3 

6.2 

11.1 

0.5 

0.9    

1.0 

7.2 

5.6 

21.6 

34 

840 

9  58 

8  39a 

955a 

7.9 

10.7 

4.6 

8.3 

0.4 

0.8    

0.8 

5.4 

4.3 

22.0 

35 

840 

953 

389a 

956a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8    

0.9 

5.7 

4.5 

22.0 

36 

850 

10  03 

3  49a 

10  06<i 

9.1 

12.3 

5.3 

9.5 

0.5 

0.8  1 

0.9 

6.2 

4.9 

22.0 

37 

480 

10  43 

429a 

10  45a 

10.2 

13.8 

6.9 

10.7 

0.5 

0.9 ; 

1.0 

6.9 

5.4 

22.0 

38 

4  42 

10  55 

4  41a 

10  56a 

10.6 

14.8 

6.2 

11.1 

0.5 

0.9 

1.0 

7.2 

5.6 

22.0 

39 

600 

0  18 

659a 

0  146 

18.8 

18.7 

8.0 

14.3 

0.6 

1.0 

1.1 

9.4 

7.3 

21.5 

40 

4  10 

10  23 

409a 

10  26a 

10.1 

13.7 

6.9 

10.6 

0.5 

0.9 

1.0 

6.8 

6.4 

22.0 

41 

4  15 

10  28 

4  14a 

10  30a 

9.9 

18.4 

6.7 

10.4 

0.5 

0.9 

1.0 

6.7 

5.2 

22.0 

42 

4  19 

10  19 

4  18a 

10  20a 

11.1 

15.1 

6.4 

11.6 

0.5 

0.9    

1.0 

7.5 

5.9 

22.0 

43 

420 

10  83 

4  19a 

10  84a 

11.2 

15.1 

6.5 

11.7 

0.5 

0.9 

1.0 

7.6 

5.8 

22.0 

,« 

4  16 

10  29 

4  15a 

10  30a 

9.8 

18.2 

5.7 

10.3 

0.5 

0.8 

0.9 

6.6 

5.1 

22.0 

45 

420 

10  88 

4  19a 

10  35tt 

9.0 

12.1 

5.2 

9.4 

0.5 

0.8 

0.9 

6.0 

4.7 

22.6 

46 

425 

10  38 

4  24a 

10  40a 

9.0 

12.2 

5.2 

9.4 

0.5 

0.8 

0.9 

6.1 

4.7 

22,5 

47 

4  40 

10  53 

4  39a 

10  55a 

9.4 

12.7 

5.5 

9.8 

0.5 

0.8 

0.9 

6.4 

4.9 

22.0 

48 

450 

11  08 

4  49a 

11  05a 

7.7 

10.4 

4.5 

8.1 

0.4 

0.8 

0.8 

5.2 

4.0 

23.0 

49 

5  10 

11  28 

5  09a 

11  25a 

7.6 

10.2 

4.4 

7.9 

0.4 

0.8 

0.8 

5.1 

4.0 

22.5 

50 

5  10 

11  28 

5  09a 

11  25o 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

5.7 

4.4 

22.0 

61 

505 

11  18 

5  04a 

11  20a 

8.3 

11.2 

4.8 

8.7 

0.4 

0.8 

0.9 

5.6 

4.4 

22.0 

52 

505 

11  18 

5  04a 

11  2(ki 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

5.7 

4.4 

21.5 

53 

503 

11  16 

5  02(1 

11  18a 

8.3 

11.2 

4.8 

8.7 

0.4 

0.8 

0.9 

5.6 

4.4 

22.0 

W 

507 

11  20 

506a 

11  22a 

8.1 

10.9 

4.7 

8.5 

0.4 

0.8 

0.8 

5.4 

4.2 

22.6 

55 

5  10 

11  28 

5  09a 

11  25a 

8.6 

11.4 

5.3 

9.0 

04 

0.8 

0.9 

5.7 

4.5 

22.0 

,56 

520 

1133 

5  19a 

11  35a 

8.8 

11.7 

5.4 

9.2 

0.4 

0.8 

0.9 

5.8 

4.6 

21.5 

57 

528 

11  41 

6  27a 

11  43a 

8.7 

11.6 

6.3 

9.1 

0.4 

0.8 

0.9 

6.8 

4.5 

21.5 

n8 

530 

11  48 

529a 

11  45a 

9.3 

12.4 

6.7 

9.7 

0.5 

0.9 

1.0 

6.2 

4.8 

21.5 

59 

540 

11  58 

5  39fi 

11  55a 

6.6 

8.7 

4.0 

6.9 

0.3 

0.7 

0.8 

4.4 

3.5 

21.0 

60 

665 

0  43 

654a 

0  456 

5.6 

7.5 

3.4 

6.0 

0.3 

0.7 

0.8 

3.8 

3.0 

21.0 

61 

748 

1  35 

7  47a 

1  876 

6.0 

8.0 

3.6 

e.4 

0.8 

0.7 

0.8 

4.0 

3.2 

21.6 

62 

6  12 

000 

6  11a 

0  026 

4.7 

6.2 

2.9 

6.1 

0.3 

0.7 

0.8 

3.1 

2.6 

21.0 

63 

555 

008 

5  54a 

0  106 

3.8 

5.1 

2.3 

4.2 

0.3 

0.7 

0.8 

2.6 

2.1 

21.0 

64 

6  10 

023 

609a 

0266 

2.1 

2.8 

1.8 

2.6 

0.2 

0.6 

0.7 

1.4 

1.3 

21.0 

488 


TABLE  3.— TIDAL  DIFFEKENCES 


4S 

I  49 

160 

51 


Station. 


Geographic  position. , 


Lati- 
tude. 


EUROPE  (West  Coast)— Cont'd.   | 

THE  BBITI8H  ISLANDS— Continued. 

H^nidet,  or  Western  Ides. 

.StKlldaMand 

Barra  Head,  Beraera  Island 

Loch  Sklport,  S.  Uist 

Loch  Bolsdale,  8.  Uist 

LochMaddy,  N.  Uist 

Monach  Island  Light 

East  Loch  Tarbert,  Hanis  Id 

West  Loch  Tarbert,  Harris  Id 

Stomoway,  Lewis  Island 

Bemera,  Loch  Roag,  Lei^is  Id 


North. 

o     f 

57  48 

56  47 

57  20 
67  09 

67  36 

57  32 
57  61 

57  55 

68  11 

58  14 


I  Orkney  Islandt. 

I 
I  Stromness,  Mainland,  or  Pomona  I.'  58  58 
I  Kirkwall,  Mainland,  or  Pomona  I. .   58  59 

Otterswick,  Sanday  Island 69  16 

t 

Shetland  Itlandt. 

Scaddon,  Fair  Isle '  69  31 

Sumburgh  Head,  Mainland  Id 69  61 

Lerwick,  Mainland  Island 60  09 

BalU,  Unst  Island I  60  46 


FA  ROB  ISLANDS. 


1 


Pugloe  Fiord 62  19 

Leervigo  Fiord 62  15 

Myggenaes  Fiord 62  08 

SuderoeFiord 61  42 


Nieuport , 

Ostende 

Blankenberghe 

Antwerp.  Scneldt  River , 

Liefkenshoek,  Scheldt  River., 


NETHERLANDS,  OB  HOLLAND. 


Bath,  Scheldt  lUver 

Temeuse  or  Neuzen,  Scheldt  R 

Flushing  orVlissingen,  Scheldt  R.. 
Westkapelle . 


61  09 
51  14 
51  19 
51  14 
51  18 


61  24 
5121 
61  26 
51  32 


Zieriksee 51  88 


51  40 
61  43 
51  49 
51  42 
61  42 


Bruinlsse 

Brouwershaven , 

Hellevoetsluis.  Meuse  River  . 
Willemstad.  Meuse  River  . . . , 
Moerdljk,  Meuse  River , 


Brielle 51  54 

Rotterdam 61  65 

Katwyk 62  12 

Ymuideh j  52  28 

Haaks,The  Texel  Entr.  Zuider  Zee.  52  58 

Nieuwediep,  Texel  £.  Zuider  Zee ...  52  68 

Harlingen,  Zuider  Zee '  53  10 

West  Terschelling  Light 53  21 

Ameland  Island  Light ;  53  27 

Schiermonnikoog  Island  Light '  63  29 

Delfzyl,  Ems  River , 


Longitude. 


North  Sea. 

Bmden,  Ems  River 

Borkum  Island,  Ems  River  Entr . . . 

Nordemey  Light 

Wangeroog  Island,  Jade  R.  Entr... 


Arc.     Time. 


West. 


o  / 
8  36 
7  39 
706 
7  10 
706 

7  42 
646 
6  65 
622 
6  60 


3  31 
2  68 
2  33 


1  39 
1  16 
1  10 
060 


6  16 

6  43 

7  28 
7  00 


h.m. 
0  34 
0  31 
0  29 
0  29 
0  28 

0  31 
027 
028 
025 
027 


0  14 
0  12 
0  10 


0  07 
006 
006 
008 


0  26 
0  27 
030 
0  28 


Eattt. 
2  43  >    0  11 


2  66 

3  07 

4  24 
4  17 


4  12 
8  50 
3  34 
3  27 
8  64 


4  06  I 
865  I 
4  08  , 
4  26  I 
4  37 

4  II  I 
429 
4  24  { 
4  33 
4  40 

4  47 
524 
6  13 
6  87 
6  09 


53  20 

666 

53  21 
53  36 
53  43 
53  47 

7  11 
640 
7  13 

754 

0  12 
0  12 
0  18 
0  17 


0  17 
0  16 
0  14 
0  14 
0  16 

0  16 
0  16 
0  17 
0  18 
0  18 

0  17 
0  18 
0  18 
0  18 
0  19 

0  19 
0  22 
0  21 
0  22 
0  25 
028 


029 
0  27 
0  29 
0  32 


Standard  port  for 
reference. 


Name. 


Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 

Kingstown  . 
Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 


Kingstown . 
Kingstown . 
Kingstown . 


Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 


Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 


Dover 
Dover 
Dover 
Dover 
Dover 


Sheemess 

Sheemess  .. 

Sheemess 

Sheemess 

•Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemen 

Sheemess 

Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 


Wilhelnuhaven  . 
Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 


for 

Tidal  differences. 

Page. 

Time.                Hei 

ght. 

Ratio 

of 
ranges. 

HW. 

LW. 

HW^. 

LW. 

^ 

Local  time. 

Mean  Low 
WalerSpringB. 

813 
813 
SIS 
818 
813 

h.fn. 
+  653 

+  708 
+  7  15 
+  708 
+  7  28 

h.m. 
+  706 
+  720 

+  7  27 
+  720 
+  7  40 

feet. 
+  0.8 
-  0.1 
+  1.0 
+  1.8 
+  1.2 

feet. 
+0.6 
+0.5 
+0.6 
+0.7 
+0.6 

1.02 
0.93 
1.03 
1.07 
L06 

813 
313 
813 
313 
818 

+  7  07 
+  7  29 
+  728 
+  808 
+  788 

+  7  19 
+  7  41 
+  736 
+  820 

+  7  46 

+  0.8 
+  2.0 
+  0.4 
+  1.8 
-  0.2 

+0.6 
+0.8 
+0.4 
+0.8 
+0.4 

l.(S 
L14 
0.99 
1.12 
0.92 

818 
318 
818 

-  202 

-  056 

-  1  50 

1 

-  160    -  1.2 

-  043    -  1.2 

-  1  88    -  0.2 

+0.4 
J-0.2 
+0.4 

0.83 
0.83 
0.92 

313 
818 
813 
318 

-  008 

-  1  18 

-  033 

-  1  23 

+  0  09   -  6.4 

-  1  06  i-  5,4 

-  Oil  ;-  4.6 

-  1  11    -  4.2 

-0.4 
-0.8 
-0.2 
-0.2 

0.42 
0.48 
0.60 
0.63 

821 
821 
821 
821 

-  148 

-  009 

-  403 
+  520 

-  1  47 

-  007 
-402 
+  628 

-  6.8 

-  6.9 

-  4.4 

-  9.0 

-0.6 
-0.6 
-0.2 
-0.8 

0.43 
0.42 
0.61 
0.26 

297 
297 
297 
297 
297 

+  1  81 
+  128 
+  126 
+  636 
+  4  86 

+  044 
+  064 
+  089 
+  4  49 
+  3  49 

-  3.6 

-  3.2 

-  6.4 

-  4.4 

-  8.0 

-0.6 
-0.6 
-LO 
-0.6 
-0.4 

0.81 
0.82 
0.64 
0.76 
0.84 

289 
289 
289 
289 
289 

+  2  26 
+  040 
+  0  01 
+  0  18 
+  1  08 

+  282 
+  066 
+  0  17 
+  003 
+  1  19 

-  2.8 

-  2.2 

-  2.0 

-  2.8 
-6.2 

-0.2 
0.0 
0.0 
0.0 

-0.6 

0.80 
0.84 
0.85 
0.83 
0.59 

289 
289 
289 
289 
289 

+  083 
+  003 
+  0  81 
+  228 

+  268 

+  1  49  1-  6.7 
+  1  19  ;-  «.6 
+  1  47  1-10.5 
+  2  44   -  6.4 
+  3  14   -  7.5 

-0.5 
-0.6 
-LI 
-0.6 
-0.7 

0.61 
0.56 
0.81 
0.56 
0.60 

289 
289 
289 
289 
289 

+  2  01 
+  2  48 
+  128 
+  168 
+  356 

+  2  17  '-10. 9 
+  2  69   -  9.2 
+  1  44  1-10.9 
+  2  14  1-10.6 
+  5  12    -11.4 

-1.1 
-0.8 
-1.1 
-LI 
-L2 

0.27 
0.39 
0.27 
0.31 
0.24 

289 
289 
321 
321 
321 
321 

-  602 

-  4S5 
+  800 
+  860 
+  900 
+10  36 

TiTnenu 
15^ 

-  5  46 

-  4  18 
+  802 
+  8  52 
+  902 
+10  87 

pridian, 
E. 

-11.6 
-10.7 

-  7.4 

-  7.0 

-  7.4 

-  8.7 

-1.2 
-LI 
-0.8 
-0.8 
-0.8 
-0.3 

0.22 

0.29, 

0.41 

0.43 

0.40 

0.70 

821 
821 
321 
821 

+  025 

-  2  02 

-  1  19 

-  1  00 

+  0  26 

-  200 

-  1  17 

-  0  58 

-  4.6 

-  6.4 

-  6.0 
-6.3 

-0.4 
-0.6 
-0.6 

-a  6 

0.63 
0.49 
0.62 
0.67 

AND  TIDAL  CONSTANTS. 


439 


Interval. 


B 


Mean. 


HWI. 


9 
10 


h.  m. 
520 
585 
542 
585 

5  55 

584 
556 
550 
635 

6  00 


LWI. 


11  I      8  50 

12  9  57 

13  9  08 


14  10  50 

15  9  85 

16  10  20 

17  ;  9  80 


18  1 
19 

21  I 


24  I 

25  I 


27 
28 
29 
30 
31 

32 
83 
34 
35 
36| 

187* 
'38 

39  ' 

40 

41 

.42 
43 
44 
45 
46 
47 


148 


[50 
!51 


1105 
020 
860 
550 


0  10 
002 
005 
4  15 
3  15 


805 
125 
0  44 

0  80 

1  50 

2  20 

1  60 
220 
320 
350 

2  50 
385 
220 
250 
5  50 

7  17 
860 
880 
920 
9  30 
11  06 


024 

10  20 

11  05 
11  27 


11  82 
11  47 
11  54 

11  47 

12  07 

11  46 

12  08 
12  02 

0  22 
12  12 


2  37 
844 

2  60 


437 
8  22 
4  17 
8  17 


452 
682 
287 
12  02 


622 
6  82 
6  17 
10  27 
927 


9  17 

7  37 
656 
642 

8  02 

882 
802 
882 
982 
10  02 

9  02 
9  47 

8  32 

9  02 
12  02 

1  05 

2  88 

2  18 

3  06 
8  18 
458 


686 
408 
468 
5  15 


Tropic. 


HHWI,      LLWI, 


Range  of  tide. 


Mean 
(Mn). 


Spring. 
(Sg). 


h.  m. 
5  19o 
5  84a 
5  41a 
584a 
5  54a 

538a 
5  56a 

5  49a 
634a 
5  59a 


8  49a 
956a 

9  02a 


10  49a 
934a 

10  19a 
9  29a 


11  04a 
0  196 
8  49a 
548a 


0  156 
0  076 
0  116 
4  216 
8206 


3  116 
1316 
0506 
0366 
1  566 

2266 

1  566 

2  296 
8  266 
8  576 

8006 
8446 
230& 
2596 
5596 

7  276 
9006  ! 

8  246 

9  146 
9  246 

11  006 


0  19a 
10  146 

10  596 

11  216 


A.  m. 
11  34a 
U  49a 
11  56a 

11  490 

12  09a 

11  48a 

12  10a 
12  04a 

0226 
12  14a 


2896 
8466 
2526 


4  896 
8  246 
4  196 
8  196 


4546 
6846 
2  896 
12  04a 


6  21a 
6  31a 
6  15a 
10  26a 
9  26a 


9  16a 

7  S6o 
655a 
6  41a 

8  00a 

8  80a 
8  00a 

8  30a 

9  30a 
10  00a 

8  59a 

9  44a 
829a 
9  00a 

12  00a 

1  026 

2  856 

2  286 
8  176 

3  286 
5  016 


6  446 

4  176 
5026 

5  246 


feet. 
9.0 

8.2  , 
9.1 
9.4  ' 

9.3  . 

9.0 
10.0 
8.7 
9.9 
8.1 


7.8 
7.3 
8.1 


3.7 
3.8 
4.4 
4.7 


4.8 

4.7  . 

6.8  I 

2.9  , 


I 


12.8 
12.5 
9.8 
11.5 
12.7  I 


10.8 
11.4 
11.5 
11.2 
7.9 

8.3 
7.6 
4.1 
7.6 
6.7 

3.7 
6.2 
3.7 
4.1 
3.3 

3.0 
3.9 
4.5 

4.8 
4.4 

7.7 


7.0 
5.4 
5.8 
6.3 


Neap 

(Np). 


feet. 
12.2 
11.1 
12.3 
12.7 
12.5 

12.2 
18.5 
11.7 
13.4 
11.0 


9.9 
9.8 
11.0 


6.0 
5.2 
6.0 
6.4 


6.5 
6.4 
9.3 
4.0 


15.7 
16.1 
12.5 
14.8 
16.3 


18.8 
14.6 
14.7 
14.3 
10.1 

10.6 
9.7 
5.2 

9.8 
8.6 

4.8 
6.7 
4.8 
5.3 
4.2 


feet. 
5.2 
4.8 
5.3 
5.5 
5.4 

5.2 
5.8 
5.0 
5.7 

4.7 


4.2 
4.2 
4.7 


2.2 
2.2 
2.6 
2.7 


2.8 
2.7 
8.9 
1.7 


8.4 
8.4 
6.7 
7.8 
8.6 


7.3 
7.8 
7.8  ! 
7.6 
5.4 

5.6 
6.2 
2.8 
5.2 
4.6  I 

2.5 
8.6 
2.5 
2.8 
2.2 


Tropic  diurnal 
inequality. 


Great 
tropic 
(Ge). 


feet, 
9.4 
8.6 
9.5 
9.8 
9.7 

9.4 
10.4 

9.1 
10.8 

8.5 


7.7 
7.7 
8.5 


4.1 
4.2 
4.8 
6.1 


6.2 

5.1  , 

7.2  I 
8.8  I 


13.5  I 

18.7 

10.9 

12.6 

13.9 


11.9 
12.5 
12.6 
12.8 

8.8 

9.2 
8.5 
4.8 
8.5 
7.6 

4.4 
6.0 
4.4 
4.8 
8.9 


HWQ. 


3.9 

2.0 

2.9 

5.0 

2.7 

8.7 

6.7 

3.2 

4,8 

6.1 

8.4 

5.1 

5.6 

8.1 

4.7 

9.8 

5.5 

8.0 

8.9 

5.0 

7.3 

6.8 

8.8 

5.7 

7.8 

4.1 

6.1 

8.0 

4.5 

6.6 

feet. 
0.5 
0.4 
0.5 
0.5 
0.5 

0.5 
0.5 
0.4 
0.5 
0.4 


0.3 
0.3 
0.4 


0.2 
0.2 
0.3 
0.3 


0.3 
0.8 
0.8 
0.2 


0.8 
0.8 
0.8 
0.3 
0.3 


0.3 
0.3 
0.3 
0.8 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 

0.1 
0.2 
0.7 
0.7 
0.7 
0.9 


0.9 
0.7 
0.8 
0.8 


LWQ. 


feet. 
0.9 
0.8 
0.9 
0.9 
0.9 

0.9 
0.9 
0.8 
0.9 
0.8 


0.7 
0.7 
0.8 


0.6 
0.6 
0.7 
0.7 


0.7 
0.7 
0.7 
0.6 


0.9 
0.9 
0.8 
0.8 
0.9 


0.8 
0.8 
0.8 
0.8 
0.7 

0.7 
0.7 
0.5 
0.7 
0.7 

0.5 
0.6 
0.6 
0.5 
0.5 

0.5 
0.6 
0.4 
0.4 
0.4 
0.6 


0.5 
0.5 
0.5 
0.5 


Diurnal  wave. 


Mean  aea  level 
above  planeof— 


Tropic 

inter- 
val. 


Tropic 
range. 


Predlc- 
tions. 


A.  m. 


18  14 


feet. 
1.0 
0.9  I 
1.0 
1.0 
1.0 

1.0 
1.0 
0.9 
1.0 
0.9 


0.8 
0.8 
0.9 


0.7 
0.7 
0.8 
0.8 


0.8 
0.8 
0.8 
0.7 


1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
0.8 

0.8 
0.8 
0.6 
0.8 
0.8 


feet 

eet. 

6.1 

4.7 

5.6 

4.3 

6.2 

4.8 

6.4 

4.9 

6.3 

4.8 

6.1 
6.8 
5.8 
6.7 
5.5 


5.0 
4.9 
6.6 


2.5 
2.6 
8.0 
8.2 


8.2 
3.2 
4.6 
2.0 


7.8  ■ 
8.0  I 

6.2  i 
7.4  I 


Tropic 
LLW. 


Varia- 
tion of 
the  corn- 
pan. 


4.7 
5.2 
4.5 
5.1 
4.2 


8.8 
8.8 
4.8 


2.1 
2.1 
2.4 
2.6 


2.7 
2.6 
8.5 
8.7 


6.9 
7.0 
5.6 
6.4 


6.9 

7.1 

6.1 

7.3 

6.8 

7.4 

6.4 

7.2 

6.3 

6.0 

4.6 

6.3 

4.8 

4.8 

4.4 

2.6 

2.5 

4.9 

4.4 

4.3 

'•' 

0.6 

2.4 

2.8 

0.7 

3.4 

3.1 

0.6 

2.4 

2.3 

0.6 

2.6 

2.6 

0.5 

2.1 

2.1 

0.5 

2.0 

1.9 

0.6 

2.5 

2.4 

0.8 

2.8 

2.4 

0.8 

8.0 

2.6 

0.8 

2.8 

2,8 

1.1 

4.9 

8.9 

1.0 

4.4 

8.6 

0.9 

3.4 

2.8 

0.9 

3.6 

8.0 

1.0 

4.0 

8.2 

We9t. 
o 
28.0 
22.0 
22.0 
22.0 
22.0 

22.5 
22.0 
22.0 
22.0 
22.0 


20.0 
20.0 
19.6 


19.0 
19.0 
19.0 
19.0 


28.6 
28.5 
24.0 
28.5 


14.0 
14.0 
14.0 
13.5 
13.5 


13.5 
14.0 
14.0 
14.0 
14.0 

18.5 
13.5 
13.5 
13.5 
18.5 

13.6 
13.6 
13.5 
13.5 
18.5 

13.5 
13.5 
13.5 
13.5 
18.0 
12.5 


12.6 
13.0 
12.5 
12.0 


440 


TABLE  3.'— TIDAL  DIFFERENCES 


Geographic  pceltion. 


Standard  port  for 
reference. 


Tidal  dlfTerenceo. 


35 


'    Longitude.    I 

Latl-  ' 1 

tude.  I  I 

I    Arc.     Time. 


EUROPE  (West  Coast)— Cont'd. 

6  ERXAN  Y— con  tinned . 

North  .Sea— Continued.  '''^®'^*- 

HookHiel,  Jade  River j  63  38 

WiLHELXSHAVEN  Jade  Rlver i  63  81 

Weser  River  Entr.,  light  vessel  ....    68  48 

Hohe  Weg  Light,  Weser  River 63  43 

Bremerhaven,  Weser  River 63  33 


Braake,  Weser  River 

Elsfleth,  Weser  River 

Veffesack,  Weser  River 

Helgoland  Island 

Elbe  R.  £.,  outer  light  vessel  No.  1. 

Cuxhaven,  Elbe  River 

Brunsbttttel,  Elbe  River 

Gltickstadt,  Elbe  River 

Brunshausen.  Elbe  River 

LQhe,  Elbe  River 


Hamburg,  Elbe  River 

Bilsum 

Elder  River  Entr.,  light  vessel . 

T5nning,  Eider  River 

Husum 


Pellworm  Island 

Wyk,  Fohr  Island 

Amrum  Island 

Lister-deep,  Fairway  buoy . 

DENMARK. 


North  Sea. 

Sdnderho,  Fand  Island. 

Nordby 

Hierting 

Biaavand  Point 

Horn  Reefs 

ThyboRon..!!!!".!!!".!! 

Hlrtshals 

Skagen  or  the  Skaw 

Copenhagen,  Baltic  Sea 


Frederickstad . . 

Chrlstiania 

Frederiksvaem. 

08ter-Ri8oer 

Arendal 


53  20 

53  14 
63  11 

54  11 
54  00 

63  62 
53  63 
53  47 
53  37 

53  a5 

I  53  33 

54  08 
54  16 

64  19 
54  29 

54  31 

54  41 
5138 

55  05 


65  20 

55  27 

56  31 
65  33 
55  34 

55  48 

56  43 

57  35 
57  44 
55  42 


59  13 
59  54 
59  01 
58  43 
58  26 


Christiansand 58  08 

Tananger 58  65 

Stavanger j  58  58 

Skndesnae.*) ,  59  08 

Bergen 60  24 

Romsdals  Islands ]  62  45 

Christiansund 63  08 

Trondhjem  or  Munkholm 63  27 

Traen  Islands 66  31 

Vaero,  Lofoten  Islands ,  67  38 

I 

Andenaes,  Lofoten  Islands 69  12 

Tromsoe ,  69  40 

Hammerfest 70  40 

VardSe 1  70  22 


PetshengaBay !  69  38 

Kola 68  49 

Teriberskol  Bay i  69  07 

Sem  or  Seven  Islands I  68  49 

Sviatoi  Noss I  68  09 


East. 


8  02 
809 
808 
8  15 
8  34 

829 
828 
8  37 
753 
8  15 

8  42 
906 

9  24 
9  81 
9  38 

9  59 
8  52 
8  19 

8  57 

9  01 

8  41 
8  34 
8  23 
827 


8  28 
8  25 
8  21 
806 

7  19 

8  11 

8  14 

9  57 
10  88 
12  86 


10  57 
10  47 
10  05 
9  16 
8  47 

800 

5  8i 

6  44 

5  18 
5  18 

600 
8  00 
10  24* 
12  02 
12  37 

16  11 
19  00 
23  40 
81  08 


81  24 
83  00 
85  09 
87  22 


h.  m. 
082 
038 
083 
083 
0  34 

084 
084 
084 
0  82 
0  88 

035 
036 
038 
038 
0  89 

0  40 
0  85 
0  33 
036 
086 

085 
0  84 
084 
084 


0  84 
034 
033 
082 
029 

083 
083 
0  40 
0  43 
0  50 


0  44 
0  48 
0  40 
0  87 
085 

032 
022 
0  23 
0  21 
0  21 

0  24 
082 
0  42 

0  48 
060 

1  05 
1  16 

1  85 

2  06 


2  06 
2  12 
2  21 
2  29 
2  89 


Name. 


Time. 


Height. 


Page. 

HW. 


I 
"I  Ratio  ' 
J  ranges., 


LW. 


HW.      LW. 


I 


Wilhelmshaven . 
Wilhelmshaven . 
Wllhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 

Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 

Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 

Wilhelmshaven  . 
Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 

Wilhelmshaven . 
Wilhelmshaven  . 
Wilhelmshaven . 
Cape  Town 


Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 


Apia 

Apia 

Apia 

Galveston  . 
Galveston  . 


Astoria 

Astoria 

Astoria 

Astoria 

^Btoria 

Cape  Town 

Cape  Town 

Cape  Town 

Cape  Town .... 
Cape  Town 

Wilhelmshaven  . 
Wilhelmshaven  . 
Wilhelmshaven  . 
Wilhelmshaven  . 
Wilhelmshaven  . 

Wilhelmshaven  . 
Wilhelmshaven  . 
Wilhelmshaven  . 
Wilhelmshaven  . 


Wilhelmshaven  . 
Wilhelmshaven  . 
Wilhelmshaven  . 
Wilhelmshaven  . 
Wilhelmshaven  . 


821 
821 
321 
821 
321 

321 
321 
321 
321 
321 

821 
821 
321 
821 
321 

321 
321 
321 
821 
321 

821 
321 
321 
261 


261 
261 
261 
261 
261 

209 
209 
209 
123 
123 


151 
151 
161 
151 
151 

261 
261 
261 
261 
261 

321 
821 
321 
821 
321 

821 
321 
821 
821 


321 
321 
321 
821 
821 


Time  m^rttfian, 
ie°E, 


h,  m. 
-0  87 
000 
+0  07 
+0  22 
+0  50 

+2  36 
+2  56 
+8  36 
-0  58 
+0  02 

+0  84 
+1  37 
+2  84 
+8  88 
+3  51 

+4  50 
+1  06 
-0  38 
+  1  89 
+2  04 

+1  35 
+1  31 
+0  26 
-0  60 


+1  02 
+1  24 
+1  26 
+0  22 
-1  40 

-3  47 
-2  22 
-2  11 
-0  11 
+3  46 


h.  in. 
-0  35 
000 
+0  09 
+0  24 
+0  52 

+2  88 
+2  68 
+8  88 
-0  56 
+0  04 

+0  35 
+1  38 
+2  35 
+8  34 
+8  53 

+4  51 
+  1  08 
-0  36 
+1  40 
+2  06 

+1  36 
+1  82 
+0  27 
-0  48 


+1  01 
+  1  25 
+1  27 
+0  23 
-1  ?8 

-3  47 
-2  22 
-2  11 
+0  56 
+4  27 


Local  time. 

3  14 


+4  10 
+4  80 
+3  42 
+3  16 
+8  25 

+2  41 
-4  23 
-4  16 
-3  46 
-3  44 

-2  20 
-1  55 
-1  87 
-1  21 
-1  06 

+0  11 
+1  04 
+1  48 
+5  07 


+6  10 
+6  81 
+6  86 

+7  36 
+8  31 


4-3  21 
+2  44 
+2  24 

+2  M 

+2  29 
-4  20 
-4a5 
-3  45 
-8  50 

-2  18 
-1  68 
-1  87 
-1  19 
-1  05 

+0  18 

+1  06 
+167 
+6  18 


+6  26 
+6  46 
+6  40 
+7  40 
+8  83 


Mean  Lmc 
WaterSprings. 

feet. 

-2.8 

0.0 


-8.9 
-8.4 
-8.2 

-4.2 
-6.4 

-8.2 
-6.2 
-4.2 

-3.4 
-3.8 
-8.4 

-4.4 
-4.8 

-7.0 
-2.0 
-3.8 
-2.5 
-2.8 

-8.8 
-6.4 
-4.6 
-0.6 


+0.6 
+0.2 
0.0 
+0.4 
+0.2 

-LO 
-1.8 
-1.8 
-0.4 
-0.8 


-6.0 
-6.6 
-6.6 
-6.6 
-6.8 

-8.0 
-2.6 
-2.4 
-2.2 
-0.4 

-7.6 
-7.2 
-6.0 
-6.4 
-4.7 

-6.2 
-5.4 
-5.0 
-4.7 


-6.0 
-6.4 
-1.1 
-2.0 
+0.1 


I 


/crt. 
-0.2 
0.0 
-0.3 
-0.4 
-0.2 

-0.4 
-0.6  , 
-0.8 
-0.6  I 
-0.4  > 

-0.4  I 
-0.4 
-0.4 
-0.4  i 
-0.6 

-0.8 
-0.2 
-0.4 
-0.3 
-0.2 

-0.4 

-0.6 

-0.4 

0.0 


0.0 
0.0 
-0.2 
0.0 
0.0 

-0.2 
-0.1 
-0.2 
+0.2 
+0.2 


-1.2 
~L2 
-L2 
-L2 
-1.2 

-0.4 
-0.4 
-0.2 
-0.4 
-0.2  I 

-0.7 
-0.6 
-0.4 
-0.6 
-0.8 

-0.6 
-0.6 
-0.4 
-0.4 


-0.6 
-0.6 
-0.1 
-0.2 
+0.1 
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Interval. 

Ran^  of  tide. 

Tropic  dlumal 
inequality. 

Diurnal  wave. 

Mean  eea  level 
above  plane  of— 

Varia- 

tlon  of 

the  oom- 

pa«. 

B 

Mean. 

Tropic. 

Mean 

(Mn). 

X^ 

Neap 

(Np). 

Oreat 
'  tropic 

(Gc). 

'  HWQ. 

LWQ. 

Tropic 
HW     Tropic 
Inter-  ;  range. 

Predic- 
Uons. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 

val.    1 

1 

\ 

i 

1 

: 

1 

Weat. 

h,  m. 

h.  m. 

h.  m. 

h.  m. 

fed. 

feet. 

feet 

1   feet. 

1    feel. 

feet. 

h,  m.  ,   feet. 

feet. 

feet. 

0 

1 

11  50 

588 

1145a 

5466 

8.5 

10.7 

6.0 

8.8 

0.9 

0.6 

1.1 

5.4 

1       4.8 

12.0 

2 

008 

6  14 

OOOn 

6  19a 

11.1 

13.8 

8.0 

11.1 

0.9 

0.5 

22  86 

1.1 

6.9 

!       5.5 

12.0 

8 

0  10 

623 

0U56 

6  306 

7.5 

9.5 

5.3 

7.8 

0.9 

0.6 

1.0 

4.8 

1       3.8 

12.0 

4 

0  26 

688 

0  195 

6  476 

8.0 

10.1 

5.7 

8.8 

0.9 

0.6 

1.1 

5.0  1        4.1 

11.5 

5 

054 

7  07 

0  495 

7  146 

8.2 

10.4 

5.8 

8.5 

0.9 

o-«! 

1.1 

5.2 

4.2 

11.6 

6 

2  40 

858 

2  366 

9006 

7.8 

9.1 

5.3 

8.0 

0.9 

0.5! 

1.0 

4.6 

3.9 

11.6 

•    7 

300 

9  13 

2  566 

9  216 

6.2 

7.8 

4.5 

6.8 

0.8 

0.4 

0.9 

3.9 

!        3.3 

11.5 

1    ^ 

340 

958 

8356 

10  026 

8.8 

4.7 

2.7 

4.3 

1        0.6 

0.8  1 

0.7 

2.4 

2.1 

11.6 

■    9 

11  29 

5  17 

11  26a 

6  246 

6.5 

8. 

4.7 

7.2 

0.8 

0.4 

930 

0.9 

4.0 

t        3.5 

12.0 

10 

005 

6  18 

0  016 

6256 

7.4 

9.2 

5.3 

8.1 

0.9 

0.5 

J.O 

4.6 

4.0 

12.0 

11 

0  39 

6  51 

0366 

6  576 

8.1 

10.1 

5.8 

8.8 

0.9 

0.5 

1.0 

5.0 

4.3 

11.5 

,1'-^ 

148 

7  65 

1  896 

8026 

7.6 

9.5 

5.5 

8.3 

0.9 

0.6 

1.0 

4.8 

4.1 

11.5 

13 

2  42 

864 

2896 

9005 

8.0 

10.0 

6.8 

8.7 

0.9 

0,5 

1.0 

5.0 

4.8 

11.0 

14 

341 

9  53 

3  376 

10  005 

7.2 

9.0 

5.2 

7.9 

0.9 

0.6 

1.0 

4.5 

3.9 

11.0 

15 

400 

10  13 

3566 

10  206 

6.8 

8.5 

4.9 

7.5 

0.8 

0.6 

0.9 

4.2 

3.7 

11.0 

1€ 

500 

11  12 

4556 

11  206 

4.9 

6.1 

8.5 

5.5 

0.7 

0.4 

0.8 

3.0 

2.7 

11.0 

17 

1  11 

7  24 

1  086 

7306 

9.4 

11.7 

6.8 

10.2 

1.0 

0.5 

1.1 

5.8 

5.0 

11.5 

18 

1150 

588 

1146a 

5466 

7.7 

9.6 

5.5 

8.4 

0.9 

0.5 

1.0 

4.8 

4.1 

11.6 

•19 

1  46 

7  67 

1  42b 

8086 

8.9 

11.0 

6.4 

9.7 

1.0 

0.5 

1.1 

5.5 

4.7 

11.5 

•20 

2  10 

823 

2066 

8306 

8.6 

10.8 

6.2 

9.3 

0.9 

0.5 

1.1 

5.4 

4.6 

11.6 

1 
21 

140 

762 

1866 

7596 

7.8 

9.7 

5.6 

8.5 

0.9 

0.5 

1.0 

4.8 

4.2 

11.6 

22 

1  85 

7  47 

1  316 

7  556 

6.2 

7.8 

4.5 

6.8 

0.8 

0.4 

0.9 

3.9 

3.3 

11.5 

23 

080 

642 

0266 

6  496 

7.0 

8.8 

5.0 

7.7 

0.9 

0.5 

1.0 

4.4 

3.8 

11.5 

24 

020 

6  88 

0  156 

6  426 

4.2 

6.2 

3.0 

4.7 

0.7 

0.8 

0.7 

2.6 

2.3 

12.0 

25 

2  12 

824 

2076 

8386 

4.2 

6.8 

3.0 

4.7 

0.7 

0.3    0.7 

2.6 

2.3 

12.0 

26 

234 

846 

2  296 

8  556 

3.8 

4.7 

2.7 

4.3 

0.6 

0.3    0.7 

2.4 

2,1 

12.0 

27 

2  85 

8  47 

2306 

8  576 

8.6 

4.5 

2.6 

4.1 

0.6 

0.3    

0.7 

2.2 

2.0 

12.0 

28 

1  80 

7  42 

1256 

7  616 

4.0 

5.0 

2.9 

4.5 

0.6 

0.3    

0.7 

2.5 

2.2 

12.0 

,29 

11  50 

538 

11  45a 

5  476 

3.8 

4.8 

2.7 

4.3 

0.6 

0.8    

0.7 

2.4 

2.1 

12.5 

30 

2  85 

8  47 

2  276 

9026 

1.7 

2.1 

1.2 

1.9 

0.2 

0.1  ' 

0.5 

1.0 

0.9 

12.0 

31 

4  00 

10  12 

3  526 

10  276 

1.4 

1.8 

1.0 

1.6 

0.2 

0.1    

0.4 

0.9 

0.8 

12.0 

32 

4  18 

10  80 

4  076 

10  516 

1.0 

1.2 

0.7 

1.1 

0.1 

0.0  , 

0.4 

0.6 

0.5 

11.5 

33 
34 

5  46 
5  02 

[11  58 
[3  21] 

10  30 

7  016 
11  056 

11  166 
2  306 

0.8 
[0.5; 

1.5 

1.0 
0.6' 

0.6 

(0.3] 

1.4 

1.6 
1.1 

1 

1.2 
0.9 

0.5 
0.3 

0.8 
0.6 

11.0 
10.0 

,      1  06 

35 

6  196 

9596 

1.8 

2.5 

0.7 

0.9  ! 

1.0 

0.9 

1 

1.0 

11.0 

.36 

522 

10  37 

5456 

9546 

1.0 

1.2 

0.9 

1.8 

0.6 

0.7 

0.9 

0.6 

0.7 

11.0 

37 

484 

10  00 

4566 

9  186 

1.1 

1.3 

1.0 

1.9 

0.6 

0.7 

1.0 

0.6 

0.8 

11.5 

38 

408 

940 

4  315 

8596 

1.0 

1.2 

0.9 

1.8 

0.6 

0.7 

0.9 

0.6 

0.7 

12.0 

89 

4  17 

10  10 

4436 

9  226 

0.8 

1.0 

0.7 

1.5 

0.5 

0.6 

0.8 

0.5 

0.6 

12.0 

40 

4  16 

10  15 

4  115 

10  816 

0.8 

1.1 

0.5 

1.2 

0.2 

0.1 

0.2 

0.6 

0.6 

12.5 

41 

936 

325 

9  81a 

3  416 

1.2 

1.6 

0.7 

1.7 

0.8 

0.1 

0.3 

0.8 

0.8 

14.0 

42 

943 

3  40 

9  89a 

3  546 

1.4 

1.9 

0.8 

1.9 

0.3 

0.1 

0.3 

1.0 

0.9 

14.0 

'  43 

10  13 

400 

10  09a 

4  136 

1.6 

2.1 

0.9 

2.1 

0.8 

0.1 

0.3 

1.0 

1.0 

14.0 

44 

10  15 

3  55 

10  12a 

4046 

3.2 

4.1 

2.1 

3.8 

0.4 

0.1 

0.4 

2.0 

1.8 

14.5 

4.1 

10  35 

4  23 

958a 

3  526 

4.3 

5.7 

2.8 

4.6 

0.3 

0.4 

0.5 

2.8 

2.4 

14.5 

|46 

11  00 

448 

10  26a  1 

4  206 

4.6 

6.0 

2.9 

4.9 

0.3 

0.4 

0.5 

3.0 

2.5 

18.0 

'47 

11  18 

504 

10  49a 

4  406 

6.4 

8.4 

4.1 

6.8 

0.4 

0.5 

0.6 

4.2 

3.4 

11.6 

,  48 

11  35 

623 

10  58a 

4526 

5.2 

6.9 

3.8 

5.6 

0.4 

0.5 

0.6 

3.4 

2.8  ' 

11.0 

,« 

11  50 

5  37 

U22a 

5  146 

6.7 

8.8 

4.8 

7.1 

0.4 

0.5 

0.6 

4.4 

3.6  ; 

10.5 

,50 

042 

655 

0  426  1 

6556 

5.6 

7.0 

4.0 

5.7 

0.7 

0.4 

0.8 

8.5 

2.8 

7.5 

51 

1  35 

7  48 

1  356  1 

7  486 

6.2 

7.8 

4.4 

6.8 

0.7 

0.4 

0.8 

3.9 

3.1  ! 

5.5 

52 

220 

840 

2206  1 

8  406  ' 

6.6 

8.3 

4.7 

7.2 

0.8 

0.4 

0.9 

4.2 

8.3 

2.0 

53 

540 

11  57 

5406 

11676 

7.2 

9.0 

6.1 

7.8 

0.8 

0.4 

0.9 

4.5 

3.6 

3.0E 

EaM. 

54 

648 

0  45 

•      6  486 

0  46a 

5.8 

7.3, 

4.1 

6.4 

0.7 

0.4    

0.8 

8.6 

2.9 

8.0      } 

66 

704 

106 

7046 

106a 

5.4 

6.7 

3.8 

5.9 

0.7 

0.3   

0.8 

3.4 

2.7 

4.0     ! 

56 

7  10 

1  00 

7  106 

1  00a 

10.1 

12.6 

7.2 

10.9 

1.0 

0.5   

1.1 

6.3 

5.0  1 

6.0 

57 

8  10 

200 

8  106 

200a 

9.2 

11.5 

6.5 

9.8 

0.9 

0.4   

1.0 

5.8 

4.6  1 

7.0 

58 

905 

2  56 

9056 

2  55a 

11.1 

13.9  1 

7.8 

11.9 

1.0 

1.1 

7.0 

5.0 

8.5 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


EUROPE  (Wbbt  Coast)— Cont'd. 

BC88IA— continued. 

mtUeSea. 


GapeOrloy 

Moiioveta  Island 

Mezen 

Somovets  Island 

Tetrina 1  66  02 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


North, 

O       I 

67  11 
66  46 

65  48 

66  29 


Kandalaksha 

7  Jijgtnsk  Uland 

8  I  Oneflia 

9  KaietskiNoss 

10    Archangel,  Dwlna  River . 


SPITZBEBGEN. 


Danes  Island . . . 
Recherche  Bay. 


NOTA  ZKXBLA. 


CapeCostin ^ 

Matoshkin  Shar,  west  entrance  . 
MashiginBay 


67  08 
65  12 

68  57 
65  88 
64  86 


79  41 
77  80 


70  58 
78  17 
74  48 


Longitude. 


Arc.    I  Time. 


1 


41  22 

42  30  I 
44  20  I 
40  43  I 
88  21  ' 

82  28 
86  49 

88  07 

89  40 
40  41 


A.m. 
245 
250 
2  67 
2  48 
288 

2  10 
227 
2  82 
289 
248 


1 


1102  i 
14  44  ! 


044 
059 


58  10 
54  21 
66  12 


888 
837 
345 


Name. 


Page. 


Brest I  278 

Brest 1  278 

Brest I  278 

Brest I  273 

Cape  Town '  261 

Cape  Town 261 

Cape  Town 261 

CapeTown 261 

Cape  Town !  261 

Apia I  209 


CapeTown 261 

CapeTown 261 


Tidal  differences. 


Time. 


HW.         LW. 


Local  time. 


h.  m. 
-5  44 
-6  12 
-2  20 
-4  48 
+1  28 


+187 
-8  58 
-5  02 
-9  44 
+0  28 

-1  21 
-0  89 

Cape  Town . 
Cape  Town . 
Cape  Town . 


261 

-4  06 

261 

-4  36 

261 

-3  06 

h.  m. 
-6  66 
-6  24 
-2  13 
-4  57 
+1  33 

+2  01 
-8  44 
-4  40 
-9  30 

+1  18 


-1  21 
-0  38 


-4  02 
-4  82 

-8  02 


Height. 


HW.     LW 


Mean  Low 
WaUrSpringB. 

feet, 
+0.4 
-2.0 


-1.0 
-1.2 
+1.8 

+2.0 
-0.6 
+4.2 
+0.6 
-0.9 


+0.6  I 
+1.9 


-0.4 
-0.8 
-0.6 
-0.8 
0.0 

+0.2 
-0.2 
+0.4 
0.0 
-0.1 


0.0 
+0.1 


Ratio 
of 

rangesJ 


1.05 
0.91 
0.97 
0.95 
1.44 

l.SO 
0.87 
2.11 
1.21 
0.69 


+2.2  ,  +0.2 
+2.6  +0.2 
+2.4     +0.2 


1.21 
1.53 


1.56 
1.64 
1.61  ' 


AND  TIDAL  CON8TA1JT8. 
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Interval. 


II 

a 

9 
S5 


Mean. 

HWI. 

I 

LWI. 

h.m. 

10  88 

11  10 
1  88 

11  84 
807 

h.m. 
426 
4  58 
8  10 
525 
928 

8  15 
505 
902 
4  20 
7  18 

9S0 
11  80 

8  10 
10  45 

200 

0  14 
056 

625 
706 

10  00 
980 

11  00 

850 
820 
450 

Tropic. 


HHWI.  ;    LLWI. 


h.  m. 

10  885 

11  106 
1  88a 

11  345 
8  07a 

8  15a 
505a 
902a 
420a 
7  18a 


0  145 
0565 


10  005 
9805 

11  005 


ft.  m. 
426a 

458a 
8  10a 
525o 
928a 

950a 
11  SOa 

8  105 
10  45a 

200b 


6255 
7  065 


850a 
820a 
450a 


Range  of  tide. 


Mean 

(Mn). 


fea. 
15.6 
18.5 
14.4 
14.2 
5.2 

5.4 
8.0 
7.8 
4.2 
1.8 


4.2 
5.8 


5.6 
5.9 
5.8 


xr' 

Neap 

(Npr 

feet. 

feet. 

19.5 

11.1 

16.8 

9.6 

18.0 

10.2 

17.7 

10.1 

6.5 

3.7 

6.7 

8.8 

8.8 

2.1 

9.1 

5.2 

5.8 

8.0 

2.2 

1.8 

6,8 

8.0 

6.6 

8.8 

7.0 

4.0 

•  7.4 

4.2 

7.3 

4.1 

Great 
tropic 

(Go). 


/eet. 
.16.5  I 
14.2  I 
15.2  I 
15.0 
5.7 

5.9 
8.4  1 
7.9  ' 
4.6 
2.1 


Tropic  diurnal  i 
inequality. 


Diurnal  wave. 


Mean  sea  level 
above  planeof— 


HWQ. 


feet 
1.2 
1.1 
1.1 
1.1 
0.7 

0.7 
0.5 
0.8 
0.6 
0.4 


4.6  ' 
5.8  , 


6.2 
6.5 
6.4 


0.6 
0.7 


0.7 
0.7 
0.7 


LWQ. 


/.et. 
0.6 
0.5 
0.6 
0.6 
0.8 

0.8 
0.8 
0.4 
0.8 
0.2 


0.8 
0.8 


0.4 
0.4 
0.4 


Tropic 
HW 

inter- 
val. 


h.m. 


Tropic 
range. 


feet. 
1.8 
1.2 
1.8 
1.3 
0.8 

0.8 
0.6 
0.9 
0.7 
0.4 


0.7  I 
0.8  ; 


0.8 
0.8 
0.8 


Predic- 
tions. 


Tropic 
LLW. 


Varia- 
tion of 
the  com 
pan. 


feet. 
9.8 
8.4 
9.0 
8.8 
8.2 

3.4 
1.9 
4.6 
2.6 
1.1 


2.6 
3.8 


8.5 
3.7 
3.6 


/eel. 
7.8 
6.8 
7.2 
7.1 
2.6 

2.7 
1.5 
8.6 
2.1 
0.9 


2.1 
2.6 


2.8 
2.9 
2.9 


Ea9t. 
o    . 
9.0 
9.5 

10.0 
8.5 
7.0 

3.5 
6.0 
6.5 
8.0 
8.0 

West. 

14.0 
10.5 

EaM. 

16.0 
17.0 
18.5 
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TABLE  4.— HARMONIC  CONSTANTS  EX)R  THE  PORTS 


No. 


Station. 


St.  Johns,  Newfoundland , 

Halifax  (Navy- Yard),  Nova  Scotia 

Eaetport  (Pearce's  Wharf),  Me 

Portland  (Central  Wharf),  Me 

Boston  (Navy-Yard),  Mass 

Newport  (Fort  Adams),  R,  I ; 

New  London  (Custom-House  Wharf),  Ck)nn ...... 

Willets  Point  (U.  S.  Engineer  School),  N.  Y , 

New  York  (Govemors  Island),  N.  Y , 

Sandy  Hook  (The  Horseshoe),  N.  J , 

Philadelphia  (Chestnut  Street  Pier),  Pa 

Old  Point  Comfort  (Fort  Monroe),  Va , 

Washington  (Seventh  street),  D.  C 

Baltimore  (Fells Point),  Md , 

Wilmington  (Cape  Fear  River),  N.  C , 

Charleston  (Custom-House  Wharf) ,  8.  C , 

Savannah  Entrance  (Tybee  Light) ,  Oa , 

Femandina  (Dade  street )«  Fla , 

Key  West  (Fort  Taylor),  Fla , 

Galveston  (Doswell's  Wharf) ,  Tex , 

Buenos  Ayres,  Argentina , 

Cape  Horn  (St.  Martin's  Cove,  Hermlte  Island), 
South  America. 

Valparaiso,  Chile 

Panama  (Naos  Island),  Colombia , 

San  Diego  (LaPlaya),  Cal '. 

San  Francisco  Entrance  (Fort  Point),  Cal , 

Astoria  (Columbia  River) ,  Oreg , 

PortTownsend  (Puget  Sound),  Wash , 

Sitka,  Alaska 

Kodlak  (St.  Paul),  Kodiak  Island,  Alaska 

St.  Michael  (Norton  Sound),  Alaska 

Yokohama  ( Nishlhatoba) ,  Japan 

Nagasaki,  Japan 

Tientsin  Entrance  (Taku  Light  Ship),  China 

Shanghai  (Wusung  Inner  Bar),  China , 

Amoy  (Inner  Harbor).  China 

Hongkong,  China 


0.24S 
108 

0.888 


0.480 
129 

0.471 
131 

0.443 
141 

0.209 
96 

0.245 
112 

0.389 
119 

0.822 
117 

0.833 
102 

0.297 
219 

0.186 
119 

0.162 
272 

0.129 
299 

0.250 
180 

0.389 
122 

0.341 
114 

0.846 
127 

0.274 
274 

0.346 
321 

0.258 

18 

0.568 
55 

0.499 
380 

0.440 
340 

1.078 
95 

1.218 
106 

1.816 
129 

2,511 
148 

L507 
125 

1.380 
139 

1.854 
297 

0.802 
179 

0.788 
198 

1.330 
157 

0.656 
207 

0.868 
274 

1.190 
•296 


K,° 


l^o 


0.120 
250 

0.136 
257 

0.869  I 
2| 
0.225 


0.182  I 
16 

0.098  ' 
239  ; 

0.066  I 

284  I 

0.146 
859 

0.120 
259  I 

0.128  ! 
248  I 


0.092 
70 

0.062 
277 

0.074 


0.034 
242 

0.028 
344 

0.105 
241 

0.154 
246 

0.188 
287 

0.049 
281 

0.018 
132 

0.014 
844 

0.061 
148 

0.142 
288 

0.892 
142 

0.207 
266 

0.116 
327 

0.220 
24 

0.157 
181 

0.815 
21 

0.801 
89 

0.083 
388 

0.187 
178 

0.844 
259 

0.145 
162 

0.281 
77 

0.364 
61 

0.147 
280 


0.020 
211 

0.109 
258 

1.392 
342 

0.248 
20 

0.806 
4 

0.016 
210 

0.052 
342 

0.800 
8 

0.106 
222 

0. 110 
203 

0.202 
55 

0.064 
270 

0.117 
251 

0.082 
249 

0.088 
296 

0.185 
222 

0.185 
198 

0.146 
222 

0.028 
276 

0.014 
174 

0.048 
220 

0.015 
138 

0.041 
229 

0.226 
167 

0.046 
245 

0.078 
0 

0.157 
11 

0.104 
151 

0.109 
28 

0.106 
858 

0.026 
292 

0.027 
138 

0.079 
248 

0.026 
114 

0.058 
59 

0.111 
30 

0.083 
274 


Ml 


Ms 

M,° 


0.012 
57 

0.013 
267 


0.020 
346 

0.024 
170 


0.013 
187 


0.021 
287 


0.089 
97 

0.044 
83 

0.052 
152 

0.106 
162 

0.029 
150 

0.060 
150 

0.076 
272 


0.030 
121 

0.006 
70 

0.003 

303 ; 

0.020 
166 

0.020  I 
128  I 

0.016 
119 

0.021 


0.060 
100 


M4  Me  N, 

M4°    I     M.O         N.' 


Oi 
0,° 


1.172 
209.6 

2.035 
228.5 

8.576 
326.1 

4.886 
823.6 

4.489 
885.4 

1.661 
217.5 

1.140 
274.8 

8.649 
828.6 

2.121 
231.0 

2.219 
217,6 

2.131 
49.1 

1.220 
248.4 

1.373 
228.9 

0.572 
190.2 

1.152 
292.1 

2.483 
213.6 

8.219 
209.5 

2.854 
228.8 

0.565 
260.3 

0.224 
124.5 

0.814 
184.7 

2.017 
105.0 

1.410 
279.2 

5.928 

86.7 

1.701 
276.6 

1.696 
830.7 

2.971 
8.6 

2.217 
105.6 

8.588 
2.5 

8.228 
7.7 

0.554 
285.4 

1.566 
154.8 

2.887 
228.9 

8.474 

94.4 

8.109 
80.3 

6.125 
L2 

1.488 
266.5 


0.020 

48  I 

0.116 
•25 

0.208 
179 

0.084 
75 

0.056 
164 

0.179 
120 

0.066 


0.096 
211 

0.090 


0.328 

7 


244  ; 


0.082 
295  , 

0.036  I 
285  ' 

0.002 
128 

0.073  I 
90 

0.095 
216 

0.007 
147 

0.218 
858 

0.026 
186 

0.066 
82 

0.100 
817 

0.131 
290 

0.018 
140 

0.088 
97 

0.042 
160 

0.048 
98 


0.281 
99 

0.700 
881 

0.042 
92 

0.076 
822 


0.020 
844 

0.014 
72 

0.171 
242 

0.042 
71 

0.189 
262 

0.011 
127 

0.040 
139 

0.210  , 
84 

0.072 

87  ' 

0.054 
858 

0.105 
205 

0.016 
191 


0.282 

196  j 

0.458  ' 
2(& 

1.725 
298 

0.057 
292 

1.017 
804 

0.365 
200 

0.2b^ 
248 

0.744 
304 

0.480 
218 

0.508 
201 

0.372 
80 

0.269 
226 


0.082 

8 

0.011 
180 

0.004 
29 

0.018 
292 

0.084 
388 

0.004 
107 

0.041 
276 

0.010 
112 

0.012 
842 

0.084 
106 

0.038 
233 

0.002 
94 

0.032 
289 

0.018  I 
266 

0.012 
109 


0.014 
140 


0.074 
858 

0.080 
54 

0!241 
206 

0.011 
829 

0.006 
385 

0.092 
168 

0.188 
149 

0.026 
278 

0.175 
288 

0.090 
242 

0.025 
811 

0.559 
196 

0.058 

287 

0.021 
286 

0.677 
190 

0.585 

217  j 

0.128 

282  I 

0.058  I 
111 

0.341 
149 

0.311 
72 

0.859 
248 

1.297 
54 

0.408 
257 

0.863 
304 

0.586 
346 

0.471 
75 

0.758 
385 

0.676 
342 

0.179 
178 

0.286 
145 

0.540 
213 

0.184 
74 

0.401 
2 

0.776 
882 

0.280 
255 


FOR  WHICH  FULL  PREDICTIONS  ARE  GIVEN. 
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No. 

1 

1 
2 
3 

5 
6 

7 
8 
9 
10 
11 

;    ^* 

13 
'     14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 

'     82 

1 

83 
1 

34 

35 
36 
37 

?1» 

§!» 

S: 
8,° 

h 

:> 

MS4 

MS4° 

Sa 

Sao 

Ssa 
SaaP 

Length  of  series  analyzed. 

0.068 
86 

0.102 
68 

0.144 
134 

0.188 
132 

0.148 
187 

0.069 
115 

0.078 
114 

0.091 
134 

0.104 
108 

0.106 
106 

0.069 
212 

0.064 
114 

0.057 
273 

0.061 
314 

0.063 
182 

0.111 
120 

0.118 
114 

0.110 
1-26 

0.091 
273 

0.129 
S19 

0.123 
20 

0.186 
55 

0.161 
822 

0.123 
342 

a860 
94 

0.368 

104 

0.374 
126 

O.800 
147 

0.466 
124 

0.444 
134 

0.448 
297 

0.298 
176 

a263 
198 

0.440 
156 

0.217 
207 

0.287 
272 

0.384 

288 

0.046 
61 

0.019 

51 

0.069 
99 

0.066 
83 

0.057 
125 

0.047 
116 

0.080 
115 

0.032 
110 

0.044 
130 

0.024 
801 

0.087 
204 

0.048 
127 

0.060 
122 

0.065 
133 

0.068 
271 

0.066 
341 

0.065 
124 

0.060 
310 

0.064 
264 

0.032 
36 

0.185 

71 

0.124 
83 

0.129 
111 

0.287 
119 

0.186 
107 

0.161 
112 

0.150 

228 

0.127 
142 

0.121 

178 

o.m 

110 

0.090 
120 

0.124 
241 

0.156 
230 

0.480 
254 

0.454 
258 

1.899 
6 

0.684 
0 

0.707 
14 

0.884 
237 

0.214 

288 

0.644 
852 

0.407 
257 

0.426 
246 

0.278 
90 

0.227 
269 

0.201 
272 

0.075 
225 

0.104 
844 

0.438 
240 

0.586 
235 

0.609 

258 

0.172 
280 

0.043 
134 

0.167 
266 

0.224 
148 

0.466 
300 

1.656 
144 

0.697 
275 

0.882 
835 

0.767 
39 

0.646 
130 

1.137 
34 

1.077 
41 

0.121 
838 

0.731 
185 

1.173 
259 

0.532 
157 

1.032 

77 

1.838 
57 

0.564 
291 

1 

0.046 
197 

0.164 
200 

0.418 
299 

0.215 
802 

0.211 
806 

0.060 
204 

0.045 
268 

0.112 
812 

0.095 
218 

0.096 
199 

0.114 
25 

0.064 
228 

0.052 
226 

0.000 
164 

0.099 
56 

0.200 

268 

0.160 
262 

0.105 
888 

0.200 
178 

0.094 
116 

0.144 
163 

0.241 
153 

0.158 
110 

0.221 
141 

0.254 
143 

0.600 
116 

0.820 
126 

0.2T2 
128 

0.260 
123 

0.802 
178 

0.288 

186 

0.217 
124 

0.406 
186 

0.877 
216 

0.528 
170 

0.889 
821 

0.071 
217 

0.168 
146 

0.044 
809 

0.016 
181 

0.081 
99 

0.067 
145 

0.120 
90 

0.113 
111 

0.162 
85 

0.101 

68 

0.830 
36 

0.106 
161 

0.1M 
168 

0.060 
85 

0.027 
94 

0.165 

0.108 
25 

0.808 
207 

0.075 
86 

0.382 
44 

0.166 
836 

Hourly  Ordinates  for  286  dayR  beginning 
May  10, 1880.* 

Hourly  Ortlinates  for  5  years,  1861, 1852, 
1860, 1861,  and  1896-96.t 

Hourly  Ordinates  for  1  calendar  year, 
1862.* 

Hourly  Ordinates  for  1  year  beginning 

Aug.  1, 1864.* 
Hourly  Ordinates  for  1  calendar  year, 

1869.* 

Hourly  Ordinates  for  1  year  beginning 
Apr.  1. 1892.* 

Hourly  Ordinates  for  2  years,  beginning 
Nov.  1, 1882,  and  May  12, 1899.* 

Hourly  Ordinates  for  2  years,  beginning 
July  1. 1891,  and  Jan.  1. 18W.* 

Hourly  Ordinates  for  3  calendar  years, 
1876, 1877,  and  1878.* 

Hourly  Ordinates  for  8  calendar  years, 
1876  to  1881, 1887  and  1888.* 

Hourly  Ordinates  for  1  calendar  year, 
1901.* 

Hourly  Ordinates  for  2  calendar  years, 
1866  and  1877.* 

Hourly  Ordinates  for  1  calendar  year 
1899.* 

High  and  Low  Waters  for  1  year  begin- 
nlng  May  12, 1845.* 

Hourly  Ordinates  from  7  a.  m.  to  6  p.  ra. 
for  2  calendar  years,  1887  and  1890.* 

Hourly  Ordinates  for  1  calendar  year, 

1859.* 
Hourly  Ordinates  for  1  year  beginning 

Oct.  6, 1889.* 
Hourly  Ordinates  for  1  year  beginning 

Jan.  1, 1899.* 

Hourly  Ordinates  for  1  year  beginning 
May  1, 1857.* 

Hourly  Ordinates  for  1  calendar  year, 
1852.* 

Hourh'  Ordinates  for  1  calendar  year, 

1893.* 
Hourly  Ordinates  for  Oct.,  1842.* 

Hourly  Ordinates  for  1  year  beginning 
Feb.  1,1892.* 

Hourly  Ordinates  for  1  calendar  year, 
1882.* 

Hourly  Ordinates  for  3  calendar  years, 
1869-1871.* 

Hourly  Ordinates  for  4  calendar  years, 
1863, 1864, 1865,  and  1870.* 

Hourly  Ordinates  for  2  calendar  years, 
1874  and  1875.* 

Hourly  Ordinates  for  8  calendar  years, 
1874-1876.* 

Hourly  Ordinates  for  1  year  beginning 

June  27, 1898.* 
Hourlv  Ordinates  for  1  year  beginning 

Sept.  1,  1885.* 

Hourly  Ordinates  for  58  days  in  1891,  29 
days  in  1898,  and  58  days  in  1899.* 

0062 
196 

0.067 

78 

0.021 
206 

0.025 
840 

0.078 
199 

0.040 
0 

0.042 

0.028 
287 

0.012 
288 

1 

' 

0.067 
235 

0.068 
226 

1 

0.016 
90 



0.012 
272 

! 

1 

, , 

1 1 

0.034 
288 

0.110 
198 

0.118 
200 

0.117 
210 

0.024 
285 

0.010 
113 

0.067 
152 

0.060 
76 

0.069 
252 

0.151 
69 

0.079 

260 

0.070 
307 

0.170 
822 

0.094 

84 

0.142 
343 

0.123 
850 

0.035 

183 

0.046 
146 

0.100 
215 

0.086 
77 

0.078 
6 

0.151 
336 

0.061 
212 

0.038 
201 











1               1 

1            : 

0.082 
273 

1 

1 

1 

1 

1 

0.034 
259 



0.021 
IW 

0.089 
37 

0.064 
840 

0.067 
813 



0.151 
851 

0.685 
170 

0.056 
125 

0.398 
156 

0.061 
299 

0.0&1 
224 

0.260 
284 

0.899 
216 

0.091 
228 

0.478 
114 

0.028 
276 

0.184 
221 

0.064 
148 

0.081 
173 

0.065 
386 

0.495 
49 

O.Ml 
275 

0.023 
835 

0.045 
39 

0.082 
130 

0.067 

0.064 

41 

0.007 
338 

0.0S3 
281 

0.024 
282 

0.185 
88 

0.025 
245 

0.050  '    0,022 
14           129 

0.032  i    0,081 
166  1        853 

'    0.085 

'        821 

1    0.067 

1    "^ 

1 

1  

0.341 
190 

0.100 

Hourly  Ordinates  for  1  calendar  year, 
1893.* 

Hourly  Ordinates  for  8  months,  Mar., 
Apr.,  and  May,  1891.J 

High  and  Low  Waters   for  2  months, 
Sept.  and  Oct.,  1888.* 

High  and  Low  Waters  for  1  calendar 
year,  1893.* 

High  and  Low  Waters  for2  months,  Jan. 
and  Feb.,  1892.* 

Hourly  Ordinates  for  2  calendar  years, 
1883  and  1889.§,tt 

1 

1 

0.031 
154 

0.061 
76 

0.079 
55 

0.035 
281 

::::::::r:::::: 

0.086 
161 

0.465 
18 

1 

1 

1.518 
128 

0.478 
73 

0.071 
238 

0.067 
801 

0.460 
234 

0.190 
94 
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TABLE  4.--HARM0NIC  CONSTANTS  FOR  THE  PORTS 


40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
SO 
61 
52 
53 
64 
65 
56 
57 

58  I 

59  i 

60  I 

61  i 

62  ' 

63  ' 
64l 


Singapore,  Malay  Peninsula 

Batavia,  Java 

Manila  (Pasig  River  Entr.).  Philippine  Islands .. 

Honolulu  (Oahu  Island),  Hawaiian  Islands 

Apia  ( Upolu  Island) ,  Samoan  Islands 

Wellington,  New  Zealand 

Port  Russell  (Bay  of  Islands),  New  Zealand...... 

Sydney  (FortDenison),  Australia 

Melbourne  ( Williamstown),  Australia 

Port  Adelaide  (Semaphore),  Australia 

Rangoon,  Burma 

Calcutta  (Kldderpore),  India 

Madras,  India 

Ck>lombo  (Ceylon),  India 

Bombay  (Apollo  Bandar),  India 

Karachi,  India 

Aden,  Arabia 

Cape  Town  (Table  Bay),  Africa 

Lisbon  (Arsenal),  Portugal 

Rochelle,  France 

Brest,  France 

Havre,  France 

Edinburgh  (Lelth),  Scotland 

Hull  (Humber  River),  England 

Sheemess  (Thames  River  Entrance),  England 

London  ( London  Bridge) ,  England 

Dover,  England 

Portland  Breakwater,  England 

Liverpool,  England 

Greenock  ( Firth  of  Clyde),  Scotland 

Kingstown  (Dublin  Bay),  Ireland 

Queenstown  (Cork  Harbor),  Ireland 

Wilhelmshaven,  Germany 


0.986 
320 

0.475 

72 

0.093 
254 

0.085  i 
81 

0.192 

205  I 

0.419  I 
129  j 

0.294 

132  I 

0.830  I 
52 

0.675 
85 

0.391 

54  j 

0,292 
342 

0.238 
83 

L398 


46 

1.303  I 
35  . 

0.178  I 
127  ' 

0.193 


0,210 
67 

0.207 
69 

0.295 
119 


0.377 
14 

0.300 
41 

0.140 

48 

0.295 

0.355 
192 

0.193  : 

224 


0.255  I 
41  ■ 


0.043 
97 

0.081 
181 

0.060 
839 

0.106 
276 

0. 102  • 
268  I 

0.028 
172  , 

0.465 
178  , 

0.615 
170  ' 

0.444 
94 

0.116  I 
277 

0.108  , 

90  I 

0.404  ' 
354, 

0.278 
319 

0.202 

240 

0.245 

90 

0.408 
83 

0.594 
122 

0.712 
137 

0.846 
331 

0.490 
93 

0.600  I 
221 

0.470  ' 
47  I 

0.450  , 
101  i 

0.562  I 

28  I 

0.301 

2:« 

0.936 
1 

0.2R4 

27  I 

0.280  ' 
351 

•0.350 
181 

0.440 

72  I 


0.015 
102 

0.076 
139 

0.034 
71 

0.067 
248 

0.065 
'287 

0.013 
74 

0.120 
140 

0.458 
147 

0.203 
70 

0.040 
299 

0.027 
51 

0.084 
309 

0.080 

297 

0.039 
225 

0.072 

47 

0.142 

77 

0.181 
108 

0.211 
96 

0.600 
302 

0.238 

72 

0.303 
198 

0.847 
6 

0.605 
92 

0.874 
354 

0.171 
107 

0.529 
329 

0.259 
316 

0. 221 
320 

0.120 
137 


M, 
M,o 


31 


0.081 
332 


0.007 
106 


0.020 
16 

0.030 
118 

0.027 
247 

0.014 
888 

0.011 
854 

0.051 
47 

0.042  ! 
60  I 

0.048  I 
36  I 

0.011 
66 


Ms 
M,o 


0,007 
166 


2.602 
800.0 

0.168 
847.0 

0.722 
810.2 

0.628 
109.4 

1.255 
186.0 

1.606 
187 

2.548 
215.9 

1.686 
254.0 

0.806 
69.4 

1.700 
120.0 

5.778 
181.4 

8.626 
57.7 

1.062 
260.8 

0.679 
49.9 

4.067 
380.8 

2.585 
294.0 

1.569 
226.6 

1.596 
44.5 

8.829 
69.1 

5.822 
92.8 

6.761 
99.2 

8.741 
285.5 

6.144 
67.0 

7.812 
181.0 

6.297 
0.5 

8.813 
66.0 

7.202 
886.1  I 

2.048 
189.4 

9.975  I 
320.6  I 

4.367 
887.0 

4.166 
812.0  , 

4.215 
186.0  I 

5.144  . 
358.0  , 


Mh 

M4° 


0.058 

264 


0.016 
847 

0.001 


0.046 


0.197 
87 


0.021 
49 

0.020 
174 

0.426 
170 

0.788 
87 

0.007 
194 

0.017 
170 

0.181 


0.006 
813 

0.089 
96 

0.288 
196 

0.915 
866 

0.181 
85 

0.784 

86 

0.081 
24 

0.283 
272 

0.296 
44 

0.821 
20 

0.743 
229 

0.468 
28 

0.091 
211 

0.100 
42 

0.109 
854 

0.110 
180 

0.299 
178 


He 


0.066 


0.010 
274 

0.002 


0.016 
186 

0.102 
62 


0.010 
269 

0.220  ! 


0.168  I 
828 

0.006 
160  ' 

0.004 
27 

0.010  I 
89 

0.048 
207 

0.006  ' 

0.018  I 

296  I 

0.082  I 

284, 

0.079 
809 

0.116  ' 
825 

0.674 
801 


0.199 


0.172 
102 

0.207 
56 

0.196 
881 


0.184 
30 


0.462 
272 

0.064 
811 

0.126 
291 

0.066 
98 

0.806 
166 

0.868 
104 

0.461  I 
196 

0.324 

250  ! 

0.098 

65j 

0.090  I 
114  I 

1.051 
116 

0.663 
44 

0.286 
242 

0.078 
34 

0.997 
814 

0.608 
277 

0.432 
221 

0.344 
22 

0.980 
41 

L223 
72 

1.388 
80 

1.702 
262 

1.176 
83 

1.495 
154 

1.046 
887 

1.467 
25 

1.867 
320 

0.477 
180 

L903 
299 

0.707 
809 

0.794 
290 

0.667 
118 

0.644 
887 


Oi 


0.948 
53 

0.417 

121  I 

0.928' 

279 

0.260  I 
60| 

0.070 

248 

0.099  , 
36  [ 

0.038. 
140| 

0.837  I 
86  ' 

0.216! 

0.520 
32 

0.287 

27 

0.207. 
22  I 

0.097 
327, 

0.094 
62 

0.660 

48 

0.654 

47 

0.657 
87 

0.053 
243  , 

0.201  ; 
809 

0.233' 
321 

0.222 
324 

0.161 

7 


0.451 
193 

0.400 

220  : 

0.188  i 

186 

0.163 
351 

0.371 
38 

0.241 
54 


0.270 
260 


On  the  first  line  for  each  station  the  amplitudes  (H)  are  given  in  feet,  and  on  the  second  line  the  epochs  (<c)  in  degrees. 
British  svstem  has  been  adopted  throughout  this  table. 
*  United  States  Coast  ana  Geodetic  Survey, 
t  Canadian  Tidal  Survey  and  £.  Roberts,  Nautical  Almanac  oiHce,  London. 
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No. 

38 
89 
40 
41 
■      42 
43 
44 
46 
46 
47 
48 
49 
50 
61 
52 
53 
54 
55 
66 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

P, 

t" 

1° 

Tt 

^^ 

z. 

:;;■> 

M8^ 

Sa 

8a° 

8» 

Length  of  series  analyzed. 

0.291 
93 

0.288 
146 

0.804 
817 

0.187 
66 

0.080 
252 

0.028 
67 

0064 
205 

0.139 
129 

0.097 
129 

0.215 
56 

0.164 
56 

0.139 
44 

0.093 
845 

0.072 
26 

0.408 
44 

0.886 
46 

0.891 
31 

0.048 
114 

0.064 
89 

0.089 

58 

0.072 
60 

0.089 
103 

0.190 
16 

0.104 
111 

0.181 
254 

0.040 
51 

0.019 
18 

0.007 
,108 

0.042 

77 

0.070 
31 

0.026 
43 

0.029 
359 

0.006 
115 

0.032 

88 

0.186 
49 

0.130 
60 

0.149 
88 

0.010 
800 

0.039 
265 

0.069 
271 

0.086 

278 

0.080 
344 

1.067 
348 

0.198 
294 

0.801 

29 

0.165 
109 

0.289 

184 

0.069 
825 

0.891 
276 

0.375 
268 

*  0.108 
164 

1.680 
181 

2.087 
170 

1.499 
100 

0.435 

281 

0.391 
95 

1.608 
8 

0.952 
828 

0.687 
246 

0.672 

88 

1.498 
83 

2.109 
126 

2.470 
139 

2.886 
833 

1.810 
97 

2.210 
225 

1.750 
56 

1.640 
110 

2.066 

28 

1.074 
239 

3.161 
6 

1.036 
42 

1.030 
356 

1.280 
175 

1.865 
70 

0.051 
97 

0.058 
226 

0.808 

209 

0.812 
284 

Hourly  Ordlnates  for  1  year  beginning 
Oct,  1, 1882.  X 

Prom  the  German  Tide  Tables  for  1908. 

Hourly  Ordlnates  for  1  year  beginning 
Feb.  12, 1901.* 

Hourly  Ordlnates  for  1  year  beginning 
June  17, 1891.* 

From  the  German  Tide  Tables  for  1908. 

Hourly  Ordlnates  for  1  calendar  year, 
1894.* 

Hourly  Ordlnates  for  68  days  beginning 
Sept.  14, 1841.* 

High  and  Low  Waters  for  1  year,  1888.  ff 

High  and  Low  Waters  for  1  month,  May, 

Hourly  Ordlnates  for  2  years  beginning 
Jan.  1, 1889,  and  Jan.  1, 1898.  | 

Hourly  Ordlnates  for  15  years  beginning 

Mar.  1,1880.1,11 

Hourly  Ordlnates  for  14  years  beginning 
Mar.  22, 1881.1,1 

Hourly  Ordlnates  for  10  years  beginning 
Feb.  1,1880.1 

Hourly  Ordlnates  for  6  years  beginning 
Feb.  1,1884.1 

Hourly  Ordlnates  for  17  years  beginning 
Jan.  1,1878.1,1 

Hourly  Ordlnates  for  27  years  beginning 

May  1,1867.1,1 
Hourly  Ordlnates  for  15  years  beginning 

Mar:  8, 1879.1,1 

Hourly  Ordlnates  for  1  calendar  year, 
1888.* 

Hourly  Ordinater  for  January,  1897.* 

Hourly  Ordlnates  for  1  calendar  year, 
1896.** 

Hourly  Ordlnates  for  2  calendar  years, 
1873  and  1875.** 

Hourly  Ordlnates  for  1  calendar  year, 
1895.** 

Devised  from  British  Tide  Tables  for 
1894. 

Devised  from  British  Tide  Tables  for 
18M. 

Hourly  Ordlnates  for  1  year  beginning 
Dec.  21,  1843.* 

Inferred  from  constants  for  Sheerness 
and  British  Tide  Tables  for  1894. 

Hourly  Ordlnates  for  8  calendar  years, 
1888, 1884.  and  1885.  | 

Hourly  Ordlnates  for  4  years,  1851, 1857. 
1866,  and  1870.  S 

Hourly  Ordlnates  for  7  years,  1857-1860 
and  1866-1870.  | 

High  and  Low  Waters  for  1  calendar 
year,  1897.* 

Devised  from  British  Tide  Tables   for 
1894. 

Devised  from  British  Tide  Tables  for 
1894. 

From  the  German  Tide  Tables  for  1908. 

0.018 
29 

'    1 

0.024 
293 

0.013 

188 

0.451 
162 

0.215 
197 

0.102 
58 

0.090 
83 

i 

1 

0.068 

108 

0.069 
200 

0.241 
54 

0.085 
240 

0.023 
276 

0.061 
166 

0.098 
16 

0.008 
97 

::::::::i::: ::::::::::: 

0.006 
161 

0.110 
165 

0.240 
149 

0.138 
158 

0.043 
306 

0.034 
54 

0.164 
16 

0.077 
889 

0.048 
281 

0.018 
66 

0.060 
76 

0.347 
120 

0.220 
21 

0.074 
260 

0.018 
41 

0.181 
311 

0.137 
278 

0.095 
225 

0.067 
25 

0.190 
44 

0.408 
69 

0.864 
57 

0.462 

288 

0.821 

48 

0.409 
169 

0.208 
340 

0.465 
43 

0.890 
290 

0.115 
135 

0.529 
286 

0.210 
801 

0.228 
277 

0.183 
80 

0.090 
99 

0.400 
212 

0.672 
80 

0.006 
289 

0.009 
258 

0.140 
80 

0.081 
820 

0.018 
155 

0.180 
220 

0.554 
S2 

0.264 
107 

0.407 
170 

0.805 
126 

1.825 
148 

2.873 
156 

0.898 
217 

0.818 
808 

0.110 
355 

0.180 
68 

0.386 
856 

0.124 
256 

0.225 

88 

0.171 
835 

0.928 
829 

0.315 
126 

0.188 
111 

0.187 
206 

0.152 
149 

0.124 
182 

0.111 
76 

0.254 
170 

0.089 
93 

0.022 
267 

0.024 
44 

0.032 
226 

0.042 
280 

0.027 
198 

0.529 
290 

0.286 

;87 

0.048 
179 

0.017 
104 

0.200 
305 

0.061 
268 

0.076 
190 

0.088 
83 

0. 112 
181 

0.129 
128 

0.184 
323 

0.092 
35 

0.157 
71 

0.246 
89 

0.348 
820 

0.101 
827 

0.129 

86 

0.239 
192 

0.203 
229 

0.812 
218 

0.062 
129 

0.086 
154 

0.148 
151 

1 

•  1 

! 

0.135 
360 

0.100 
18 

0.050 
21 

0.108 
106 

0.128 
182 

0.063 
137 

0.087 
283 

0.032 
292 

0.040 
327 

0.209 

0.046 
155 

0.840 
159 

0.407 
66 

0.374 

191 

0.255 

34 

0.100 
49 

0.108 
25 

0.191 
126 

0.452 
290 

0.267 

81 

0.406 
258 

0.235 
227 

0.083 
112 

0.228 
330 

0.401 
250 

0.486 
240 

0.161 
201 

0.058 
183 



1 

1 

0.101 
69 

0.184 
202 
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TABLE  5.— ANNUAL  VARIATION  IN  MEAN  SEA  LEVEL 


35 


40 


41 


Station. 


January 


St .  Johns,  Newfoundland i  +0. 3 

Halifax,  Nova  Scotia +0. 1 

Eaatport,  Me •  0.0 

Portland,  Me |  0.0 

Boston  Mass '  —0.1 


Newport,  R  1 

New  London,  Conn  . 
Willets  Point,  N.  Y. . 

New  York,  N.Y 

Sandy  Hook  N.J... 


16 


February 


0.0 
-0.2 

0.0 
-0.2  I 
-0.3 


/ert. 
+0.3 
0.0 
+0.1 
-0.1 
-0.1 

-0.1 
-0.8 
-0.1 
-0.8 
-0.3 


Philadelphia.  Pa 

Old  Point  Comfort  Va. 

Washington,  D.  C 

Baltimore,  Md 

Wilmington,  N.  C 


Charleston,  S.  C 

Savannah  Entrance,  Oa. 

Femandina.  Fla 

Kev  West,  Fla 

Galveston,  Tex 


Buenos  Ayres,  Argentina  .. 
Cape  Horn,  South  America. 

Valparaiso,  Chile 

Panama,  Colombia 

San  Diego,  Cal 


San  Francisco  Entrance  Cal . 

Astoria,  Oreg 

Port  Townsend,  Wash 

Sitka,  Alaska 

Kodiak  (St.  Paul),  Alaska.... 


St.  Michael,  Alaska 

Yokohama,  Japan 

Nagasaki,  Japan 

Tientsin  Entrance,  China . 
Shanghai,  China 


Amoy,  China 

Hongkong,  China 

Singapore,  Malay  Peninsula  . . 

Batavla,  Java 

Manila,  Paslg  Riv.  Entr.,  P.  T. 


Honolulu,  Hawaiian  Islands . . . 
Apia,  Samoa  Islands  . 


42     Apia.  Samoa  Isianas 

48  !  Wellington,  New  Zealand 
44  I  Port  Russell,  New  Zealand 
Sydney,  New  South  Wales 


I 


Melbourne,  Victoria 

Port  Adelaide,  South  Australia  . 

Rangoon,  India 

Calcutta,  India 

Madras,  India 


Colombo.  Cevlon,  India . 

Bombay,  India 

Karachi,  India 

Aden.  Arabia 

Cape  Town,  Africa 


Lisbon.  Portugal , 

Rochelle,  France 

Brest.  France ^ 

Havre.  France 

Edinburgh  (Leith).  Scotland  . 


61  Hull,  England 

62  I  Sheemess,  England 

63  I  London,  England 

64  ,  Dover,  England 

65  I  Portland  Breakwater.  England . 


66  Liverpool,  England 

67  j  Greenock,  Scotland 

68  '  Kingstown,  Ireland 

69  Queenstown,  Ireland , 

70  Wilhelmshaven,  Germany 


-0.9 
-0.2 
-0.1 
-0.3 
-0.1 

-0.9 
-0.8 
-0.2 
-0.3 
-0.2 

-0.1 
-0.3 
+0.3 
+0.1 
-0.5 

-0.2 
-0.3 
+0.2 
0.0 
-0.6 

+0.2 

+0.3 

/ert. 
+0.2 
-0.1 
+0.1 
-0.1 
-0.2 

-0.1 
-0.3 
-0.1 
-0.4 
-0.8 

-0.8 
-0.3 
-0.3 
-0.3 
-0.3 

-0.8 
-0.3 
+0.1 
-0.1 
-0.6 

+0.4 


+0.1 

-0.2 

0.0 

+0.1 
+0.4 
+0.3 
+0.2 
0.0 


0.0 

-i.'e" 


+0.2 
+0.4 


-0.4 
-0.1 


0.0 

o.'o 


+0.1 

-0.8 
-L8 
+0.3 

+0.2 
+0.2 

0.0 
+0.1 

0.0 


0.0 
+0.2 
+0.2 


0.0 


+0.5 
+0,4 


+0.2 

-0.4 

0.0 

0.0 
+0.8 
+0.3 
+0.2 
-0.3 


0.0 
"-i.'9 


+0.1 
+0.3 


-0.5 
-0.1 


0.0 

'6."6' 


0.0 

-1.1 

-L8 
+0.1 

+0.2 
+0.2 
-0.1 
+0.2 
0.0 


-0,1 
+0.1 
+0;1 


0.0 


+0.2 

-0.7 

0.0 

-0.1 
+0.2 
+0.3 
+0.3 
-0.5 


-2.0 


-0.1 
+0.2 


-0.6 
-0.1 


0.0 
*6.*6" 


-0.1 
-L2 
-1.8 
-0.2 

+0.2 
+0.2 
-0.1 
+0.2 
0.0 


-0.2 

0.0 

-0.1 


16 


/erf. 
+0.1 
-0.2 
+0.1 
-0.2 
-0.2 

-0.2 
-0.3 
-0.1 
-D.4 
-0.3 

-0.6 
-0.4 
-0.4 
-0.8 
-0.8 

-0.4 
-0.2 
-0.2 
-0.2 
-0.6 

+0.5 


+0.2 
-LO 
-0.1 

-0.2 
0.0 
+0.2 
+0.8 
-0.5 


March 


St€i. 

0.0 
-0.2 
+0.1 
-0.2 
-0.1 

-0.2 
-0.8 
-0.1 
-0.8 
-0.2 

-0.4 
-0.4 
-0.4 
-0.2 
-0.8 

-0.4 
-0.1 
-0.8 
-0.8 
-0.5 

+0.5 


+0.2 
-1.1 
-0.1 

-0.4 
-0.1 
-0.1 
+0.2 
-0.5 


-0.2 


-1.8 :    -1.5 


-0.2  ! 
0.0 


-0.5 
-0.2 


+0.1 

'+6.'i 


-0.2 
-0.2 


-0.5 
-0.2 


+0.1 

■+6.i 


-0.3 
-1.2 
-1.8 
-0.4 

+0.2 
+0.2 
-0.2 
+0.2 
0.0 


-0.8 
-1.2 

-1.8 
-0. 5 

+0.2 
+0.1 
-0.1 
+0.3 
0.0 


16 


/«t. 

0.0 
-0.1 
+0.1 
-0.2 
-0.1 

-0.2 
-0.8 
-0.1 
-0.2 
-0.2 

-0.1 
-0.8 
-0.4 
-0.1 
-0.3 

-0.3 
0.0 
-0.5 
-0.3 
-0.3 

+0.6 


+0.1 
--0.9 
-0.2 

-0.5 
-0.1 
-0.2 
+0.1 
-0.4 


April 


/«f. 
-0.1 
-0.1 
+0.1 
-0.2 
0.0 

-0.2 
-0.2 
-0.1 
-0.1 
-0.1 


-0.2 

0.0 

+0.1 

-0.2 

0.0 

-0.1 

-0.1 

0.0 

0.0 

0.0 


+0.1 

+0.8 

-0.2 

-0.1 

-0.8 

-0.1 

0.0 

0.0 

-0.8 

^0.2 

-0.2 
0.0 
-0.7 
-0.3 
-0.2 

+0.4 


+0.1 
-0.6 
-0.2 

-0.5 
-0.1 
-0.2 
+0.1 
-0.4 


-0.1 
+0.1 
-0.7 
-0.8 
-0.1 

+0.2 


-0.3  I 


-1.0 


-0.3 
-0.3 


-0.4 
-0.1 


+0.1 

'+6.*i 


-0.2  , 

-0.1 
-0.2  I 


-0.3 
-0.2 
-0.3 


-0.2 
-1.1 
-1.8 
-0.5 

+0.2 
0.0 
0.0 

+0.3 
0.0 


-0.3 
-0.2 
-0.4 


-0.5 


-0.3 
0.6 


-0.3 
-0.1 


+0.1 

'+6.'i" 


-0.1 
-1.0 
-1.9 
-0.5 


0.0 
-0.8 
-0.8 

-0.5 
-0,1 
-0.2 
0.0 
-0.4 


-0.8 


May 


-0.2 
+0.1 
0.0 
-0.2 
+0.1 

0.0 

0.0 

+0.1 

+0.1 

0.0 

+0.4 

0.0 

0.0 

+0.1 

-0.2 

-0.1 
+0.1 
-0.6 
-0.8 
-0.1 

0.0 


0.0 

-0.1 

0.3 

-0.4 
0.0 
-0.2 
-0.1 
-0.5 

-0.7 
-0.2 


-0.1 


+0.4 


-0.3 
-0.6 


-0.2 
-0.8 


-0.2 
-0.1 


+0.1 

*+6.'i 


+0.2  I 
0.0  I 
0.0  ; 

+0.8 
0.0 


0.0 
-0.8 
-1.9 
-0.8 

+0.2 
-0.1 
+0.1 
+0.4 
0.0 


-0.3  I 
-0.2  I 
-0.4 


-0.2 
-0.2 
-0.3 


-0.1 


+0.5 
+0.3 


+0.3 
+0.2 


-0.1         -0.2         -0.2 


+0.1 
0.0 


0.0 
-0.1 


-0.2  ' 
-0.3  , 


-0.3  ! 
-0.4 


-0.4 
-0.4 


-0.1 
-0.1 


+0.1 


+0.1  !  +0.2 

-0.6  -0.3 

-1.8  -1.6 

-0.2  '  -0.1 


+0.1 
-0.1 
+0.2 
+0.4 
0.0 


-0.2 
-0.2 
-0.8 


-0.4 


FOR  THE  PORTS  FOR  WHICH  FULL  PREDICTIONS  ARE  GIVEN. 
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1 
1 

June 

July 

August 

September 

October 

November 

December 

1 
1              16 

1                1 

1               16 

1 

16 

Vi  " 

1              16 

1               16 

1 

16 

1 

'     2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 

,  15 

16 
17 
18 
19 
1  20 

1 
1  21 

1  23 
24 
25 

26 
27 
28 
29 
90 

31 
32 
83 
'  34 
35 

36 
87 
38 

feel. 
-0.2 
0.0 
0.0 
-0.1 
+0.1 

+0.1 
+0.1 
+0.2 
+0.2 
+0.1 

+0.8 
+0  3 
+0.8 
+0.1 
-0.1 

-0.1 
+0  1 
-0  2 
-0  3 
-0.1 

-0.3 

.  -0.2 
0.0 

-0.1 
0.0 

+0.1 

+0  1 
+0.2 
+0.1 
+0.1 

+0.3 
+0.8 
+0.4 
+0.2 
0.0 

-0.1 
+0.1 
0.0 
-0.2 
-0.2 

-0.4 

feet. 
-0.1 
-0.1 
-0.1 
0.0 
+0.1 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.8 
+0.4 
+0.4 
+0.2 
+0.1 

-0.1 
+0.1 
+0.2 
-0.2 
-0.1 

-0.4 

feet. 
-0.1 
-0.2 
-0.1 
+0.1 
0.0 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.8 
+0.4 
+0.8 
+0.2 
+0.1 

-0.1 

-0.1 
0.0 

-0.4 

feet, 
-0.1 
-0.3 
-0.1 
+0.1 
0.0 

+0.1 
+0.1 
+0.1 
+0.1 
+0.1 

+0.3 
+0.3 
+0.2 
+0.2 
+0.2 

-0.1 
+0.1 
+0.4 
^    -0.1 
+0.1 

-0.3 

feet. 
-0.1 
-0.8 
-0.1 
+0.2 
0.0 

+0.1 
+0.1 
0.0 
+0.1 
+0.2 

+0.4 
+0.2 
+0.1 
+0.2 
+0.2 

+0.1 
+0.2 
+0.4 
0.0 
+0.3 

-0.3 

^1 

-0.2 

-0.1 

+0.2 

0.0 

+0.1 
+0.2 
0.0 
+0.1 
+0.2 

+0.5 
+0.2 
0.0 
+0.3 
+0.3 

+0.2 
+0.2 
+0.8 
+0.1 

+0.5 

-0.2 

/eet. 
-0.1 
-0.1 
-0.1 
+0.2 
0.0 

+0.1 
+0.2 
-0.1 
+0.2 
+0.2 

+0.5 
+0.1 
0.0 
+0.2 
+0.8 

+0.3 
+0.2 
+0.2 
+0.3 
+0.7 

-0.2 

feet. 

0.0 

0.0 

-0.1 

+0.2 

0.0 

+0.1 
+0.2 
-0.1 
+0.2 
+0.3 

+0.5 
+0.1 
0.0 
+0.2 
+0.3 

+0.4 
+0.2 
+0.1 
+0.4 
+0.8 

-0.1 

feet. 

0.0 
+0.2 
-0.1 
+0.2 
+0.1 

+0.1 
+0.2 
-0.1 
+0.2 
+0.2 

+0.8 

0.0 

0.0 

+0.1 

+0.3 

+0.4 
+0.1 
+0.1 
+0.4 
-0.8 

-0.1 

feet. 
+0.1 
+0.8 
-0.1 
+0.1 
+0.1 

+0.1 
+0.2 
-0.1 
+0.2 
+0.2 

+0.1 
0.0 
0.0 
0.0 

+0.2 

+0.4 
0.0 
+0.1 
+0.4 
+0.6 

-0.1 

feet. 
+0.1 
+0.3 
-0.1 
+0.1 
0.0 

+0.1 
+0.1 
-0.1 
+0.1 
+0.1 

-0.2 

0.0 

0.0 

-0.1 

+0.2 

+0.3 
-0.1 
+0.2 
+0.4 
+0.4 

-0.1 

feet. 

+0.2 

+0,8 

0.0 

0.0 

0.0 

+0.1 

0.0, 

0.0' 

+0.1 

-0.1 

-0.6 
-0.1 
0.0 
-0.2 
+0.1 

+0.2 
-0.2 
+0.8 
+0.8 
+0.1 

0.0 

feet. 

+0.2 

+0.2 
0.0 
0.0 

-0.1 

0.0 
-0.1 

0.0 
-0.1 
-0.2 

-0.7 
-0.2 

0.0 
-0.2 

0.0 

0.0 
-0.2 
+0.8 
+0.8 
-0.2 

+0.1 

0.0 
+0  3 
-0.2 

-0.1 
+0  1 
-0.2 
-0.3 
-0.7 

-0.2 
-0.1 

0.0 
+0.3 
-0.1 

+0.1 
0.0 
-0.1 
-0.8 
-0.8 

+0.1 
0.0 

0.0 

+0.8 

0.0 

+0.2 
-0.1 
-0.1 
-0.3 
-0.9 

+0.5 
0.0 

0.0 
+0.2 
+0.1 

+0.8 
-0.2 
-0.1 
-0.3 
-0.7 

+0.7 
0.0 

0.0 
+0.1 
+0.2 

+0.4 
-0.3 
-0.1 
-0.2 
-0.2 

+0.7 

+0.1 

-0.1 
+0.1 
+0.3 

+0.4 
-0.4 
-0.1 
-0.2 
+0.2 

+0.6 
+0.1 

-0.2 
+0.2 
+0.3 

+0.4 
-0.4 
-0.1 
-0.1 
+0.4 

+0.3 

-6.2 
+0.4 
+0.8 

+0.8 

-0.8 

-0.1 

0.0 

+0.8 

_n  1 

-6.2 
+0.6 
+0.2 

+0.2 

-0.2 

-0.1 

0.0 

+1.1 

—0.5 

-0.2 
+0.8 
+0.2 

+0.2 
-0.1 
0.0 
+  0.1 
+1.2 

-0.2 
+0.8 
+0.1 

+0.2 
+0.2 
+0.1 
+0.1 
+1.2 

-0.1 

+0.8 
+0.1 

+0.2 
+0.8 
+0.2 
+0.1 
+1.1 

0.0 

+0.5 

0.0 

+0.2 
+0.4 
+0.2 
+0.2 
+0.8 

+0.1 

+0.2 

0.0 

+0.2 
+0.4 
+0.8 
+0.2 
+0.4 

+0.2  1       +6.3 

+0.3 

+  0.4  1      +0.4         +0.8 

+0.3 

+0.1 1 

1                 1 



:::::::::::::  ::ii 

+1.0 

+1.0 

+i.i .     +i.i  1     +i.i 

1 

+1.1 

+1  1 

+1.1  1      +1.0  •      +0.8  1      +0.4            0.0 

-0.5 

-1.1 

-0.3 
-0.3 

-0.8 
-0.1 

-0.4  i     -0.4 
+0.1  1     +0.3 

-0.3 
+0.3 

-0.2 
+0.3 

6.6      +6.2      +6.4      +6.5 
+0.2      +0.1      +0.1        0.0 

+0. 6         +0. 6 
0.0         +0.1 

+0.6 
+0.2 

+0.4 
+0.8 

40 

0.0 
-0.2 

+0.1 
-0.1 

+0.2 1     +0.2 

1 
-0.1  1       0.0 

+0.8 
0.0 

+0.4 
+0.1 

+0.5 
+0.2 

+0.5 
+0.3 

+0.5 
+0.8 

+0.4 
+0.3 

+0.3 
+0.3 

+0.2 
+0.2 

0.0 
+0.1 

-0.2 
0.0 

43 
1   44 

+0.1 

+0.1 

+0.1  1       0.0 

0.0 

-0.1 

-0.1 

-0.1 

-0.1 

-0.2 

-0.2 

-6.  i     -6.  i 

-0.1 

45 

1  46 
47 
48 

1  49 
SO 

61 
52 
53 
M 
55 

56 
57 
58 
69 
60 

,  61 
62 
63 

+0.1 

0.0 

0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

-6.i       6.6 

0.0 

+0.3 
+0.1 
-0.8 
-0.1 

0.0 

0.0 

+0.8 

+0.2 

-0.1 

+0.4 

+0.4 

-0.1 

0.0 

-0.1 
0.0 
+0.8 
+0.1 
-0.1 

+0.3 
+0.8 
+0.9 
-0.1 

-0.2 
0.0 

+0.2 
0.0 

-0.2 

+0.3 
+1.1 
+1.8 
-0.1 

-0.3 
0.0 
+0.1 
-0.1 
-0.2 

+0.2 
+1.8 

+2.8 
-0.2 

-0.4 
0.0 
0.0 

-0.3 
-0.2 

+0.1 
+1.5 
+8.4 
-0.2 

-0.4 
-0.1 
-0.1 
-0.4 
-0.2 

0.0 

+1.5 

+8.6 
-0.1 

-0.4 
-0.1 
-0.1 
-0.5 
-0:1 

0.0 
+1.4 
+3.3 

0.0 

-0.8 
-0.2 
-0.2 
-0.6 
0.0 

-0.1 
+1.2 
+2.7 
+0.2 

-0.2 
-0.2 
-0.1 
-0.5 

+0.1 

-0.1 

+0.8 
+1.8 
+0.4 

-0.1 
-0.2 
-0.1 
-0.3 
+0.2 

-0.2 
+0.5 
+0.9 
+0.6 

+0.1 
-0.1 
-0.1 
-0.2 
+0.2 

-0.2 
+0.4 
-0.2 
+0.7 

+0.2 

0.0 

0.0 

-0.1 

+0.2 

-0.1 
+0.3 
-0.9 

+0.7 

+0.2 

+0.1 

0.0 

0.0 

+0.2 

0.0 
+0.3 
-1.5 
+0.6 

+0.2 

+0.2 

0.0 

0.0 

+0.1 

-0.1 
+0.1 
-0.1 

6.6 

-0.1 
-0.1 

6.61       6.0      +6.i 
-0.1  1     -0.1  '     -0.1 
-0.1         0.0,       0.0 

+0.1 
0.0 
0.0 

+6.i 

0.0 
0.0 

+6.2 

0.0 

+0.1 

+0.2 
+0.1 
+0.2 

+0.2 
+0.2 
+0.3 

+0.8         +0.2 
+0.2  1       +0.3 
+0.4  ,       +0.4 

+0.2 
+0.3 
+0.4 

+o.i 
+0.8 

+0.4 

i 

-0.1 

6.6        o.b  ^       6.6      +6.i  1     +o.i 

+0.1 

+0.2 

+0.2 

+0.2 

+0.2 

+0.2 

+0.2 

+0.1 

64 
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66 
67 

68 

-0.4 
-0.4 

1         j         1 

-0.3'      -0.2'      -0.2!       -0.1         -0.1 

_0.4  1       -0.3         -0.2  1       -0.2         -0.1 

; i 1 

-0:1  1         0.0 
0.0  j       +0.1 



0.0         +0.1 
+0. 8         +0. 8 

+0.2 
+0.4 

+0.4 
+0.5 

+0.6 
+0.6 

+0.6 

+0.5 

69 

t 

1 

70 

j 

1 

1          1      

1 

I'll 

1                 1 

'  1 1  * 
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450  TABLE  6.— MOON'S  TRANSITS,  AND  EQUATION  OF  TIME,  1904. 

Greenmch  Mean  Civil  Time  of  the  MoorCs  Upper  and  Lower  TransilSy  and  the  Equation  of  Time. 


Janimry- 

February.          j            March. 

April. 

May. 

June. 

1 

^ 

Transit 

Transit. 

Equa- 
tion of 
time. 

Transit. 

Equa- 
tion of 
time. 

Transit. 

Equa- 
tion of 
time. 

TO. 

+4.0 

Transit. 

'Diff. 
Merid-  fori 
ian  of  ihr.of 
Green-  lon- 
wich.  '  gi- 

tude. 

Equa- 
tion of 
time. 

Transit. 

Equa- 
tion of 
time. 

•3 

Dili. 
Mertd-iforl 
ian  of  {Lr.of 
Gieen- '  Ion- 

tbu]  of 
time. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 

^- 
tude. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 
gi- 
tude. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 
gi- 
tude. 

m. 
2.8 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 
gi- 
tude. 

1      (10  17)   2.4 
22  47 

m. 
+  8.2 

h.  m. 

(1158) 

m. 
2.5 

m. 
+13.6 

h.  m.  1  m. 
(11  35)   2.4 


m. 
+12.6 

h.fn. 
0  32 

(12  59) 

h.  m. '  TO. 
0  59    2.2 

(18  26) 

TO. 

-3.0 

h.  TO.       TO. 

2  18  1  2.1 

(14  43)1 

TO. 

-2.4 

2      ai  17)    2.5 
28  48  1 

+  8.7 

028 

(12  58) 

2.6    +18.8 

004 

(12  82) 

2.4 

+12.4 

1  26 

(13  63) 

2.2 

+8.7 

1  62     2.2 

(14  19  1 

-8.1 

3  07     2.0 

(16  31) 

-2.8 

3    1  2.5 

(12  18), 

+  4.1 

1  27 

(13  65) 

2.4  1+13.9 

1  00 

(13  28) 

2.8 

+12.2 

220 

(14  47) 

2.2 

+8.4 

2  46     2.2 

(15  12) 

3.2 

3  55     1.9 

(16  18) 

-2.1 

4 

0  49 
(18  19) 

2.5 

+  4.6 

2  23 

(14  50) 

2.3 

+14.0 

1  55 

(14  22) 

2.3 

+11.9 

3  13 
(16  40) 

2.2 

+8.1 

337  ,  2.1 
(16  08) 

-8,8 

4  40     1,9 

(17  03)' 

-2.0 

5 

1    49     2.5 

(H  18). 

+  5.0 

3  17 

(15  48) 

2.2 

+14.1 

2  48     2. 2 
(16  15)1 

+11.7 

406 

(16  82) 

2.2 

+2.8 

4  27     2.0 

(16  62); 

-3.4 

5  24  1  1.8 
(17  46) 

-1.8 

6 

2  47  1  2.4 
(15  15), 

+  5.5 

409 
(16  35) 

2.2 

+14.2 

3  41 

(16  08) 

2.2    +11.5 

4  57 

(17  22) 

2.1 

+2.5 

5  15  1  2.0     -8.5 
(17  39),          1 

6  07  '  1.8 

(18  29) 

-1.6 

7 

842 

(16  09) 

2.2 

+  5.9 

500 

(17  26) 

2.1 

+14.8 

434 

(16  59) 

2.2    +11.2 

5  47 
(18  11) 

2.0 

+2.2 

602 

(18  24) 

1.9    -8,6 

6  50  1  1.8 
(19  12) 

-1.4 

8 

4  35 

(17  01) 

2.2 

+  6.4 

5  51 
(18  16) 

2.1 

+14.8 

625 

(17  50) 

2.1    +11.0 

6  35     2.0 

(18  59) 

+2.0 

646 

(19  08) 

1.8     -8.6 

7  38  1  1.8 

(19  55) 

-1.3 

9 

626 

(17  51) 

2.1 

+  6.8 

6  41 

(19  06) 

2.1 

+14.4 

6  16 
(18  40) 

2.1    +10.7 

7  22  1  1.9 

(19  44) 

+1.7 

729 

(19  61) 

1.8     -8.7 

1 

8  18  1  1,9 
(20  40)' 

-1.1 

10 

6  16 

(18  40) 

2.1 

+  7.2 

7  31 

(19  56) 

2.1 

+14.4 

706 
(19  29) 

2.0    +10.5 

8  07 

(20  29) 

1.8 

+1.4 

8  12 
(20  34) 

1.8 

-3,7 

9  04  I  2,0 

(21  28)| 

-0.9 

11 

705 

(19  30) 

2.1 

+  7.6 

820 
(20  45) 

2.0 

+14.4 

753 

(20  17) 

2,0    +10.2 

8  51 

(21  12) 

1,8 

+  1.1 

856 
(21  17) 

1.8 

-3,8 

9  68  !  2. 1 

(22  18) 

-0.7 

12 

7  54 

(20  19) 

2.1 

+  8.0 

909 

(21  33) 

2.0 

+14.4 

840 
(21  08) 

1.9    +10.0 

984 

(2165) 

1.8 

+0.9 

9  89 

(22  02) 

1.9     -3.8 

10  45 

(28  12) 

2.2 

-0.6 

13 

8  44 

(21  09) 

2.1 

+  8.4 

9  56 

(22  20) 

2.0 

+14.4 

926 

(21  48) 

1.9    +  9.7 

10  17 

(22  89) 

1.8 

+0.6 

10  25 

(22  48) 

1.9  ,  -8.8 

11  40 

2.3 

-0.3 

14 

934 

(2158) 

2.1 

+  8.8 

10  48 

(28  06) 

1.9 

+14.4 

10  10 

(22  32) 

1.8  ,+  9.4 

11  00 

(28  23) 

1.8 

+0.4 

11  18 

(28  87) 

2.0     -3.8 

(0  08) 
12  36 

2.4 

-0.1 

15 

10  23 

(22  47) 

2.0 

+  9.2 

11  28 
(23  61) 

1.9 

+14.4 

10  54 

(28  16) 

1.8    +  9.1 

11  45 

1.9 

+0.1 

**i2'63' 

2,1      -3.8 

1 

(106) 
18  85 

2.4 

+0.2 

16 

11  12 

(28  36) 

2.0 

+  9.5 

"i2*i3" 

1.8 

+14.8 

11  87 

(28  68) 

1.8    +  8.8 

(0  08) 
12  31 

1.9 

-0.1 

(0  29) 
12  56 

2.2     -3.8 

(2  04) 
14  83 

•2.4 

+0.4 

17 

11  59 

2.0 

+  9.9 

(0  34) 
12  56 

1.8 

+  4.8 

"i2"26' 

1.8    +  8.6 

1 

(0  65) 
18  19 

2.0 

-0.4 

(128) 
18  50 

2.3  1  -8,8 

(8  01) 
15  29 

2.4 

+0.6 

18 

(0  23) 
12  46 

1.9 

+10.2 

(1  17) 
18  39 

1.8 

+14.2 

(0  42) 
18  04 

1.8    +  8.3 

(1  44) 
14  10 

2.1 

-0.6 

(2  18) 
14  47 

2.3 

-3.7 

(3  57) 
16  24 

2.3 

+0.8, 

1 

19 

(108) 
13  31 

1.9 

+10.6 

(2  00) 
14  22 

1.8 

+14.1 

(126) 
18  48 

1,9    +  8.0 

(2  36) 
15  02 

2.2 

-0.8 

(8  15) 
15  43 

2.4 

-3.7 

(4  51) 
17  17 

2.2 

+1.0 

20 

(153) 
14  14 

1.8 

+10.9 

(2  43) 
15  06 

.8 

+14.0 

(2  11) 
14  34 

1.9 

+  7.7 

(8  29) 
16  56 

2.8 

-1.0 

(4  12) 
16  89 

2.3 

-3.7 

(5  48) 
18  09 

2.2 

+1.2 

21 

(2  36) 
14  57 

1.8 

+11.2 

(8  27) 
15  50 

1.9 

+18.9 

(2  58) 
15  22 

2.0 

+  7.4 

(4  24) 
16  52 

2.3 

-1.8 

(5  07) 
17  84 

2.8 

-8.6 

(6  35) 
19  00 

2.1 

+1.5 

1 

22 

(3  19)   1.8 
15  40 

+11.5 

(4  18) 
16  36 

1.9 

+13.8 

(8  47) 
16  18 

2.1 

+  7.1 

(5  20) 
17  48 

2.3 

-1.6 

(6  01) 
18  28 

2.2 

-8,5 

(7  25) 
19  61 

2.1 

+1.7 

23 

(4  01)    1.8 
16  28  1 

+11.7 

(5  00) 
17  26 

2.0 

+13.7 

(4  89) 
17  06 

2.2 

+  6.8 

(6  15) 
18  48 

'2.3 

-1.7 

(6  54) 
19  20 

2.2 

-3.5 

(8  16) 
20  42 

2,1 

+1.9 

24       (4  45) 

1.8 

+12.0 

(5  51) 
18  17 

2.2 

+13.6 

(5  83) 
18  00 

2.3 

+  6.6 

(7  10) 
19  88 

2.8 

-1.8 

(7  46) 
•20  12 

2.2 

-8.4 

n' 

2.2 

+•2.1 

^,  IflS^ 

1.9 

+12.3 

ittV 

2.3 

+18.4 

(6  28) 
18  56 

2.3 

+  6.2 

^^' 

2.2 

-2.0 

(8  87) 
21  08 

2.2 

-3.8 

^SS^ 

2.2 

+2.8 

1 

26  i     (6  16)1  2.0 

18  41  1 

+12.5 

2JS' 

2.4 

+18.8 

\in' 

2.4 

+  5.9 

n' 

2,2 

-2.2 

i^' 

2.2 

-8.2 

(10  62) 
28  18 

2,2 

+2  5 

27 

(7  07)  i  2.2 
19  83  1 

+12.7 

'i^' 

2.4 

+18.1 

^S' 

2,4 

+  6.6 

Sfs' 

2,2 

-2.4 

^SS' 

2.2 

-3.1 

(11  44) 

2.1 

+2.7 

28 

(8  00) 
20  28 

2.3 

+12.9 

^^' 

2.5 

+12.9 

'^W 

2.3 

+  6.2 

(10  46) 
28  11 

2.2 

-2.5 

(11  14) 
28  41 

2.2 

-8.0 

0  10 

(12  86) 

2.1 

+2.9  1 

29 

r^' 

2.4 

+13.1 

(10  37) 
23  06 

2.4 

+12,8 

(10  15) 
22  42 

2.3 

+  4.9 

(1188) 

2.2 

-2.7 

* (12*07) 

2.2 

-2.9 

100 

(13  24) 

2.1 

+3.1 

30 

^§?> 

2.6 

+  13.3 

ai  10) 

■28  88 

2.3 

+  4.6 

005 

(12  82) 

2.2 

-2.8 

034 
(18  00) 

2.2 

-2.7 

1  48 
(14  12) 

2.0 

+8.8 

31 

<SM' 

2.6 

+18.6 

'(i2'66') 

2.3 

+  4.3 

1  26 
(18  52) 

2.2 

-2,6 

The  lower  transits  are  i 
(a.  m.),  all  greater  are  in  tl 

To  adapt  this  table  U 
longitude,  and  subtract  tta 

The  equation  of  time  1 
result  is  mean  time.    See  < 

nclosed  in  parentheses.    In  Table  6, 0^  is  n 
le afternoon  (p.  m.}  and  when  diminished 
[>  the  local  time  of  another  meridian,  ad< 
e  same  for  east  longitude. 
s  for  Greenwich  apparent  noon,  and  is  su 
explanation  of  tables,  p.  28. 

[iidni«ht,12»isnoon; 
by  12  give  the  timet 
a  the  Ubular  hourly 

ch  that  when  applies 

all  hours  less  than  12 

afternoon;  forinstai 

difference  for  each 

1  according  to  sign  t 

i  are  in  the  forenoon 

ice,16:42isS:42p.m. 

hour  orlfio  of  west 

0  apparent  time  the 

1 

TABLE  6.— MOON'S  TRANSITS,  AND  EQUATION  OF  TIME,  1904. 
Greenwich  Mean  Civil  Time  of  the  Moon^s  Upper  and  Lovfer  TrarurilSf  and  Ow  Eqwcdion  of  liyne. 
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1 
5 

■s 

t 

1 

July. 

August. 

September. 

October. 

November. 

December.         | 

Transit 

Equa- 
tion of 
time. 

Transit. 

Equa- 
tion of 
time. 

Tnmsit. 

E<|ua- 
tionof 
time. 

Transit. 

Transit. 

Equa- 
tion of 
time. 

Transit. 

Equa- 
tion of 
time. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 
gi- 
tude. 

Merid- 
ianof 
Green- 
wich. 

DllT. 
fori 
hr.of 
Ion- 
gi- 
tude. 

Meri- 
dian of 
Green- 
wich. 

Dif!. 
fori 
hr.of 
Ion- 

Merid- 
ian of 

wlch. 

Diflr. 
fori 
hr.of 
lon- 

tude. 

Equa- 
tion of 
time. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 
gi- 
tude. 

Merid- 
ian of 
Green- 
wich. 

Diil. 
fori 
hr.of 
lon- 
gi- 
tude. 

h.  m. 
235 

(14  58) 

m. 
1.9 

m. 
-1-3.5 

k.  m. 

325 

(15  46) 

m. 
1.8 

TO. 

+6,1 

h.m. 
4  18 

(16  42) 

m. 
1.9 

TO. 

0.0 

A.  TO. 

443 

(17  09) 

TO. 

2.2 

TO. 

-10.3 

A.  TO. 

6  15 

(18  42) 

TO. 

2.3 

TO. 

-16.8 

h.m. 
650 

(19  16) 

TO. 

2.2 

TO. 

-10.9 

2 

820 

(15  42) 

1.8 

+3.7 

408 
(16  29) 

1.8 

+6.1 

5  06     2.0 

(17  31) 

-0.3 

5  36 

(18  03) 

2.2  1-10.6 

1 

7  09 
(19  86) 

2.2 

-16.4 

7  42 

(20  08) 

2.2 

-10.6 

3 

4  03 

(16  24) 

1.8  •  +8.9 

4  51 
(17  18) 

1.8 

+6.0 

556 

(18  22) 

2.2 

-0.7 

6  31 

(18  59) 

2.3    -10.9 

803 

(20  30) 

2.2 

-16.4 

884 

(21  01) 

2.2 

-10.2 

4 

4  40 

(17  07) 

1.8 

+4.1 

5  36 

(17  69) 

1.9 

+5.9 

6  49 

(19  17) 

2.3 

-1.0 

727 

(19  55) 

2.3    -11.2 

1 

856 

(21  23) 

2.2 

-16.3 

928 

(2154) 

2.2 

-  9.8 

5 

5  28 

(17  50) 

1.8 

+4.3 

623 

(18  48) 

2.0 

+5.8 

745 

(20  18) 

2.4 

-1.3 

823 
(20  51) 

2.8 

-11.5 

9  50     2.3 

(22  17); 

-16.3 

10  22 

(22  49) 

2.8 

-  9.4 

6 

6  11 

(18  83) 

1.8 

+4.4 

7  13 

(19  39) 

2.2 

+6,7 

8  42 

(21  11) 

2.4 

-1.6 

9  19 

(21  47) 

2.8 

-11.8 

10  45 

(28  12) 

2.8 

-16.3 

1117 

(28  45) 

2.8 

-  8.9 

7 

6  56 

(19  19) 

1.9 

+4.6 

8  06 

(20  34) 

2.3 

+5.6 

9  40  ,  2.4 

(22  10); 

-2.0 

10  16 

(22  43) 

2.3 

-12.1 

11  40 

•i.3 

-16.2 

"uii' 

2.3 

-  8.5 

8 

743 
(20  07) 

2.0 

+4.8 

902 
(21  31) 

2.4 

+5.6 

10  39  1  2.4 

(23  08) 

-2.3 

11  10 

(28  38) 

2.3 

-12.4 

(0  08)'  2.8 
12  86  1 

-16.2 

ilU' 

2.8 

-8.1 

9 

832  ;  2  1 

(20  68), 

+4.9 

10  01 

(22  80) 

2.6     +6.4 

11  36 


2.4 

-2.6 

"12*66' 

2.3 

-12.6 

(104) 
13  32 

2.8 

-16.1 

a3J' 

2.2 

-  7.6 

10 

9  25  '  2.8 

(21  58) 

+5.1. 

11  00 
(23  80) 

2.5 

+6.2 

(0  06) 
12  83 

2.4 

-8.0 

(0  34) 
13  02 

2.3 

-12.9 

(2  00) 
14  28 

2.3 

-16.0 

(2  27) 
14  52 

2.1 

-  7.2 

11 

10  21  1  2.4 
(22  60)1 

+5.2 

11  69 

2.4 

+6.1 

(101) 
13  28 

2.3 

-3.3 

(130) 
13  57 

2.3 

-13.2 

(2  65)   I2 
15  21 

-15.9 

(3  17) 
15  41 

2.0 

-  6.7 

12 

11  20 

(23  49) 

2.5 

+6.8 

1?^> 

2.4 

+4.9 

(156) 
14  23 

2.3 

-3.7 

(2  25) 
14  58 

2.3 

-13.4 

(3  47)   2.2 
16  13^ 

-15.8 

(4  04) 
16  27 

1.9 

-  6.8 

13 

"ii'ii* 

2.5 

+5.6 

(1  26) 
18  54 

2.3 

+4.7 

(2  50) 
15  18 

2.3 

-4.0 

(3  20) 
15  47 

2.3 

-18.7 

(4  88) 
17  02 

2.0 

-15.6 

(4  49) 
17  11 

1.8 

-  5.8 

14 

(0  49) 
13  18 

2.4 

+5.6 

(2  21) 
14  49 

2.3 

+4.6 

(8  45) 
16  12 

2.2 

-^4.4 

(4  14) 
16  41 

2.2 

-18.9 

(5  26) 
17  48 

1.9 

-16.6 

(6  88) 
17  54 

1.8 

-  6.8 

15 

(1  47)   2,4 
14  16  1 

+  5.7 

(3  16) 
15  42 

2.2 

+4.4 

(4  88) 
17  06 

2.2 

-4.7 

(5  06) 
17  82 

2.1 

-14.1 

(6  11) 
18  33 

1.9 

-16.8 

(6  15) 
18  36 

1.8 

-  4.8 

16 

(2  44)1  2.8 
16  11 

+5.8 

(4  08) 
16  35 

2.2 

+4.2 

(5  81; 
17  67 

2.2 

-6.1 

(5  57) 
18  21 

2.0 

-14.8 

(6  65) 
19  16 

1.8 

-16.2 

(6  57) 
19  19 

1.8 

-  4.8 

i    17 

(8  88)   2.2 
16  05 

+5.9 

(6  01) 
17  27 

2.2 

+4.0 

(6  23) 
18  48 

2.1 

-6.4 

(6  46) 
19  08 

2.0 

-14.5 

(7  88) 
19  59 

1.8 

-16.0 

(7  40) 
'20  02 

1.8 

-  8.9 

18 

(4  81)   2.2 
16  57 

+6.0 

(6  63) 
18  19 

2.2 

+8.8 

(7  18) 
19  38 

2.1 

-6.8 

(7  81) 
19  68 

1.9 

-14.7 

SS' 

1.8 

-14.8 

^^' 

1.9 

-  3.4 

19 

(5  23)   2.1 
17  48, 

+6.0 

(6  45) 
19  11 

2.2 

+8.6 

(8  02) 
20  25 

2.0 

-6.2 

(8  15) 
20  87 

1.8 

-14.9 

(9  08) 
21  24 

1.8 

-14.6 

iV^' 

2.0 

-  2,9 

20 

(6  14) 
18  40 

2.1 

+6.1 

S>^' 

2.1 

+8.8 

(8  49) 
21  12 

1.9 

-6.5 

(8  59) 
21  20 

1.8 

-15.1 

gS' 

1.9 

-14.8 

'iU' 

2.1 

-  2.4 

21 

(7  06) 
19  81 

2.1 

+6.2 

U' 

2.1 

+8.1 

(9  84) 
21  56 

1.9 

-6.9 

(9  41) 
22  02 

1.8 

-16.8 

<L»g> 

1.9 

-14.1 

*ss> 

2.2 

-  1.9 

22 

.iJ^> 

2.1 

+6.2 

iV£' 

2,0 

+2.8 

(10  18) 
22  40 

1.8 

-7.2 

(10  24) 
22  45 

1.8 

-16.4 

(11  W) 
28  44 

2.0 

-18.8 

(1146) 

2.8 

-  1.4 

23 

in' 

2.1 

+6.3 

<SS' 

2.0 

+2,6 

(11  01) 
28  22 

1.8 

-7.6 

(11  07) 
23  29 

1.8 

-16.6 

'(i2  09) 

2,1 

-13.6 

0  12 

(12  41) 

2.8 

-  0.9 

24 

(9  39) 
22  06 

2.1 

+6.3 

(10  51) 
28  14 

1.9 

+2.8 

(1143) 

1.8 

-7.9 

(11  51)    1.9 

-16.7 

084 

(18  01) 

2.2 

-18.8 

109 

(18  37) 

2.4 

-  0.4 

25 

(10  80) 
22  55 

2.1 

+6.3 

(11  86) 
28  58 

1.8 

+2.0 

005 

(12  26) 

1,8 

-8.3 

0  14  1  1.9 

(12  87); 

-16.8 

1  28 

(18  54) 

2.2 

-18.0 

206 

(14  83) 

2.3 

/ 

+  0.1 

26 

(11  19) 
23  44 

2.0 

+6.8 

'(i2'26) 

1.8 

+1.8 

0  47 

(13  09) 

1.8 

-8.6 

1  00 

(18  24) 

2.0 

-15.9 

222 

(14  49) 

2.8 

-12.7 

3  01 

(15  28) 

2.8 

+  0.6 

27 

"{uiH) 

2.0 

+6.3 

0  41 
(13  02) 

1.8 

+1.6 

1  81 
(18  53) 

1.8 

-8.9 

1  49 

(14  14) 

2.1 

-16.0 

8  17 

(16  44) 

2.8 

-12.8 

366 

(16  22) 

2.2 

+  1.1 

28 

0  81 
(12  54) 

1.9 

+6.8 

124 

(18  45) 

1.8 

+1.2 

2  16 

(14  39) 

1.9 

-9.8 

240 

(15  06) 

2.2 

-16.1 

4  11 

(16  88) 

2.8 

-12.0 

4  48 

(17  14) 

2.2 

+  1.6 

.29 

1  16 
(18  88) 

1.9 

+68 

2  06 

(14  27) 

1.8 

+0.9 

803 

(15  27) 

2.0 

-9.6 

382 

(15  69) 

2.2 

-16.2 

506 

(17  32) 

2,2 

-11.7 

540 

(18  05) 

2.2 

+  2.1 

30 

200 

(14  22) 

1.8 

+6.2 

2  49 
(15  10) 

1.8 

+0.6 

852 

(16  17) 

2.1  1  -9.9 

4  26 

(16  68) 

2.2 

-16.3 

5  68 

(18  24) 

2.2 

-11.3 

6  31 

(18  67) 

2.1 

+  2.6 

31 

2  43 
(15  04) 

1.8 

+6.2 

8  32 

(15  55) 

1.9 

+0.3 

6  20 

(17  48) 

2.3  ,-16.3 

1 
i 

722 
(19  48) 

2.2 

+  8.1 

T 

reBuJ 

he  lower  transitB  are 
.),  all  greater  are  in  tl 
o  adapt  this  table  u 
tade,  and  subtract  th 
he  equation  ol  time  i 
t  is  mean  time.    See 

inclosed  in  parenthei 
le afternoon  (p.m.)  a 
»  the  local  time  of  ai 
e  same  for  east  longl 
s  for  Greenwich  appt 
explanation  of  tablet 

Bes.    In  Table  6, 0»  is  I 

md  when  diminished 

mother  meridian,  adc 

tude. 

uent  noon,  and  in  su 

i,  p.  28. 

nldnight,12>»isnoon; 
by  12  give  the  times  ( 
I  the  tabular  hourly 

ch  that  when  applies 

all  hours  le«  than  IS 
Elf ter  noon;  forlnstai 
difference  for  each 

1  according  to  sign  h 

I  are  in  the  forenoon 
ice.  16:42  is  3:42  p.m. 
hour  or  15°  of  west 

9  apparent  time  the 

452  TABLE  7.— MOON'S  PHASES,  APOGEE  AND  PERIGEE,  1904. 

Oreenwich  Mean  Civil  Time  of  the  Mwmh  Phases^  Apogee  and  Perigee, 


Moon's  phases. 

Moon  in— 

#  New  Moon. 

})  First  Quarter,     j        O  Full  Moon. 

C  La.'it  Quarter. 

Apogee.           J           Perigee. 

mo.    d.     h,    m. 

mo.    d. 

h,    7n. 

mo.    d.     h.    m, 
Jan.     3    05     47 

mo.    d.     h.    m. 
Jan.    9    21     10 

mo.     d.       h. 

mo.     d.      h. 
Jan.     4    12.5 

Jan.  17     15    47 

Jan.  25 

20    41 

Feb.    1     16    33 

Feb.    8    09    56 

Jan.    19    23.0 

Feb.     2      0. 1 

Feb.  16    11    05 

Feb.  24 

11     09 

Mar.    2    02    48 

Mar.    9    01    01 

Feb.    16      0.4 

Mar.     1     12.9 

Mar.  17    06    39 

Mar.  24 

21     37 

Mar.  31     12    44 

Apr.    7     17    53 

1  Mar.    14      6.0 

Mar.  29    21.7 

Apr.  16    21     53 

Apr.  23 

04    55  1  Apr.  29    22    36 

May    7    11    50 

1  Apr.    10    21.5 

Apr.  26    18.6 

May  15    10    58 

May  22 

10    19  1  May  29    08    55 

June  6    05    53 

May      8    16.3 

May  22    22.5 

June  13    21     10 

June 20 

15     11 

June  27    20    23 

July    6    22    64 

June     5    11.4 

June  17    12.5 

July  13    05    27 

July  19 

20    49 

July  27    09    42 

Aug.    4    14    03 

1  July     3      5. 4 

July   15      4.2 

Aug.  11     12    68 

Aug,  18 

04    27 

Aug.  26    01     02 

Sept.   3    02    58 

1  July    30    20. 1 

Aug.  12      9.3 

Sept.   9    20    43 

Sept.  16 

15     13 

Sept.  24    17    50 

Oct.     2    13    62 

Aug.    27      4.2 

Sept.    9    19.2 

Oct.     9    05    25 

Oct.   16 

05    64 

Oct.   24    10    56 

Oct.   31     23    13 

Sept.  23      6.0 

Oct.      8      6. 1 

Nov.    7    15    37 

Nov.  15 

00    36 

Nov.  23    03     12 

Nov.  30    07    38 

Oct.     20    14.1 

Nov.     5     12. 3 

Deo.    7    03    46 

Dec.  14 

22    07 

Dec.  22    18    01 

Dec.  29    15    46 

Nov.    17      6.9 

Dec.    15     ,3.6 

1 

Dec.     3      0.3 
Dec.    27     16. 7  1 

In  the  above  Uble  0»»  is  midnight,  l-i^  is  noon;  all  hours  less  than  12  are  In  the  forenoon  (a.  m. ),  all  jfreaterare  in  the  afternoon  , 
(p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:42  is  3:42  p.  m.                                                             j 

This  table  may  be  adapted  to  any  other  meridian  than  Greenwich  by  adding  the  longitude  in  time  when  it  \»  east,  and 
subtracting  it  when  west. 

TABLE  8.— MOON'S  DECLINATION,  1904. 

Oreenvjich  M 

ean  Civ^ 

7  Ti7ne  of  the  Moonh  greatest  Declination  North  and  South  and 
Passage  over  the  Equator, 

Moon  on  Equator. 

Moon  Farth 

est  North. 

'    Moon  on  Equator.    ' 
Time.              i 

Moon  Farthest  South. 

Time. 

Tin 

le. 

Declination. 

Time. 

Declination.      | 

wo.    d.      h.    m. 

mo.     d. 

o           / 

mo.    d.     h.    m.       mo.    d.     h.    jn. 

o           / 

Jan.     2 

10     52 

18     26 

1  Jan.    8    13    09  1  Jan.  15    11    58 

18    25 

Jan.  23    01    41 

Jan.  29 

23     05 

18     20 

1  Feb.    4    22    47      Feb.  11     18    40 

18    16 

Feb.  19    08    28 

Feb.  26 

09     07 

18     12 

Mar.    3    09    68      Mar.  10    01     24 

18     10 

'  Mar.  17    14    34 

Mar.  24 

16     11 

18     1-0 

Mar.  30    21    00      Apr.    6    09    23 

18     11 

Apr.  13    21     26 

Apr.  20 

21     49 

18     15 

1  Apr.  27    06    24 

May    3     18    47 

18     19 

May  11    05    47 

May  18 

04     27 

18     24 

May  24    13    55 

May  31     04    40 

18    27 

June   7     15    13 

June  14 

13     18 

18     29 

June  20    20    29 

June  27    13    45 

18    30 

i  July    5    00    36 

July  U 

23    58             18    28 

July  18    03    36 

July  24    21     19 

18    26 

1  Aug.    1    08    50 

Aug.    8 

10    53  1          18    22 

Aug.  14     12    18   1 

Aug.  21    03    35 

18    19 

Aug.  28     15    34 

Sept.   4 

20    23 

18     17 

Sept.  10    22    38 

Sept.  17    09    49 

18    17 

Sept.  24    21     32 

Oct.     2 

03    40 

18     19 

Oct.     8    09    38 

Oct.   14     17    33 

18    22 

!  Oct.  22    04    08 

Oct.   29 

09     34 

18    28 

Nov.    4    19    49   1 

Nov.  11    03    24 

18    33 

Nov.  18    12    21 

Nov.  25 

16     15 

18    39 

Dec.    2    04    04   1 

Dec.    8    14    18 

18    42 

Dec.  15    21    56 

Dec.  23 

01     13 

18    43 

Dec.  29    10    47 

In  the  above  tabl 
(p.  m.)  and  when  dh 

This  table  may  1 
subtracting  it  when  t 

e  O*'  is  midnight,  12>»  Is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon 

ninlshed  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42  p.  m. 

t>e  adapted  to  any  other  meridian  than  Greenwich  by  adding  the  longitude  in  time  when  it  Is  east,  and 

vest. 

TABLE  9.— CURRENT  TABLES  FOR  PORTIONS  OF  THE  ATLANTIC  AND 
PACIFIC  COASTS  OF  THE  UNITED  STATES. 

In  the  current  tables  for  the  Atlantic  Coast  the  directions  are  given  on  the  upper  line 
and  the  velocities  in  knots,  to  tenths  of  a  knot,  on  the  lower  line  for  each  station.  The 
bearings  and  directions  are  all  true,  that  is,  not  magnetic;  and  all  distances  are  in  nautical 
miles.  The  current  tables  for  the  Pacific  Coast  consist  of  brief  directions  for  obtaining  the 
time  of  slack  water  at  nine  stations  in  the  Strait  of  Georgia  and  of  the  predicted  time  of  all 
slacks  during  the  year  1904  for  Seymour  Narrows,  B.  C,  and  Sergius  Narrows,  Alaska. 
Currents  are  so  greatly  modified  by  local  conditions  that  these  tables  only  apply  to  the 
particular  places  named,  and  the  mariner's  experience  must  be  relied  upon  in  estimating  for 
stations  in  the  vicinity  of  those  given.  For  examples  of  the  use  of  Table  9  see  pages  36 
to  37. 


HIGH  \VA,TER. 

; 

LOW  WATER. 

Hours  before. 

Hours  after. 

Hours  before.                                 Hours  after. 

3      ' 

2      1      1 

0            1 

2 

3             3            2            1            0 

1 

2 

3 

Current  stations 

n  PartmioxUh  Harbor ^  referred  to  time  of  tide  at  Portland,  Maine 

See  pp.  59-62. 

StaUon  a)                             Outer  entrance  to  harbor,  0.3  mile  S.  T?*'  W.  from  Whaleback  Light. 

N5°W  j  N40W 

N3°W 

N2°W 

Nl^W 

N       1  S  12°  W  ,  S  12°  \V 

8  14°  W  ■  S  15°  W 

8  16°  W 

S17°W    Sl8°\Vj  X6°W 

0.2      1      0.8 

1.0 

0.8 

0.5 

0. 1       1      0. 4 

0.7 

1.4      1      1.4 

LI 

0.8 

0.4      1      0.1 

Station  (2) 

III  mid-channel  0.2  mile  S.  78°  E.  from  Portsmouth  Harbor  Light. 

N28°W 

N  20°  W 

N 12°  W 

N6°\V 

N  2°  W     N  7°  W 

s 

S2°E 

S11°E 
1.3 

S18°E 

S17°E 

S7°W 

S3°\V  JN82°W 

0.3 

0.8 

1.1 

1.1            0.8      1      0.1 

0.5 

0.7 

1.4 

LI 

0.7 

0.1      1      0.2 

Station  (3) 

Inm 

id-channel  0.3  mile  N.  5°  W.  from  Portsmouth 

Harbor  Light. 

W         N79°W|N63°W 

N63°W 

N45°W 
1.0 

.     .     .    |872°E 

S70°E 
1.3 

S  65°  E 

S  66°  E  1  S  74°  E 

S  85°  E  j  N  83°  E 

S87°W 
0.3 

0.6 

1.5      :      1.9 

1.7 

mile  N. : 

'      1.1 

2.2      1      2.7            2.4 

L4      1      0.6 

Station 

(4) 

About  0.4 

t5°  W.  f  roi 

N  56°  E  ^ 

n  Portsmouth  Harbor  Light. 

S  71°  W 

S  77°  W  1  S  83°  W 

S  89°  W 

N  8()°  W 

N80°W 
0.4 

N  57°  E 
0.3 

X  64°  E  1  N  69°  E 

N  69°  E 

N66°E 

N58°E 
0.6 

S70°W 

0.6 

1.4 

1.6 

1.4 

1.0 

;      0.2      i 

0.6 

0.9 

1.1 

1.1 

0.2 

Station  (5) 

In  mid-channel  sout 

b  from  Clark  Islan 

N  82°  E  1  N  S40  E 
1.1            2.4 

d. 

j  8  88°  W 

S  86°  W 

S84°W|S83°W    8  8l°W 

S79°W 
0.4 

N  81°  E 

N  84°  E  1  N  83°  E 

N79°E|N73°EiS89°W 

1.0 

1.7 

1.7 

1.4 

LO 
Ini 

0.7      [ 

2.8      1      1.7 

1.0      1      0.4 

0.6 

Station 

(6) 

nid-chan 

nel  of!  Goat  Island  Ledge  buoy. 

S880W 

S87°W 

S86°W 

S  8,^°  V.' 

S  84°  W  1  8  83°  W 

N  88°  E  1  N  88°  E 
1      0.7      j       1.1 

N  87°  E    N  86°  E  1  N  85°  E 

N84°E 
1.1 

N  83°  E  1  8  88°  W 

1.3 

2.0 

2.0 

1.5 

1.0      1      0.4 

.      2.2            2.4      1      1.9 

0.8      1      LO 

Station  (7) 

About  0.2  mile  south  from  Port«<mc 

mth  Navj 

-Yard. 

N43°W 

N45°w|N48°\V 
2.9      1      3.1 

N  55°  W 
2.9 

N  52°  W  1  N  56°  W    S  .55°  E 

S  .54°  E  '  S  49°  E 

S  45°  E  ]  S  43°  E 

S  44°  E     S  45°  E 

N42°W 

1.8 

2.0 

0.9        .0.5 

0.9 

1      1.9 

2.8      1      2.6 

L8            0.6 

1.5 

463 


454 


TABLE  9.— CURRENTS. 


HI( 

m  WAT 

ER. 

t                                           LOW  WATER. 

Hours  before. 

Hours 

after. 
2 

. 

Hours  before.            | 

Hours  after. 

3 

2 

1 

0 

1 

3      1,      3      1      2      I      1 

0 

1 

2 

3 

Current  gtations  in  BoHon  HarboVt  re 

ferred  to  time  of  tide  at  I 
miles  N.  85°  E.  from  Deer  Isl 

ioston,  Mass.     See  pp.  63-66. 

station  (1) 
S750W    8  7d°W 

S76PW 

South  Channel,  1.2 1 
877°W|N59°e|N61°E 

and  Light. 

N63°E     N63°E    N64°E 

NM°E 

N65°E 

S70°W 

S75°W 

8  75°  W 

1.5            1.8 
Station  (2) 

0.9 

0.1      1      0.8            1.5      1      1.8      ,|      1.8      1      1.8      1      1.4      |      0.1 

0.9 

1.4 

1.5 

North  Channel,  1.5  i 

mUes  N.  6 
X47°E 

8°  E.  from  Deer  Isl 

and  Ligli 
N63°E 

t. 

S870W    S42°W 

S46°W 

S60°W    N57°E 

N49°E 

iX47°E    N62°E 

N  81°  E 

6  80°W 

S3S°W 

886°W 

0. 9      j      0. 8 

0.6 

0.3      ^      0.4      1      0.7      1      0.9      j       0.9            0.8      [      0.5 

0.1 

0.5 

0.7 

0.9 
S48°W 

Station  (3) 

S64°W 

Broad  Sound,  1.0  mile  N.  57°  W.  from  Oreen  Island. 

S82°W 

S40°W 

S49°W 

S  57°  W 

S72<5W 

N  5°  E 
0.4 

N  15°  E 

N  19°  E 
0.5 

X19°E    X15°E 

X5°E  |S24°W 

0.8 

0.6 

0.3 

ai 

0.6 

0.5            0.3      1      0.1      1      0,4 

0.6 

0.8 

0.9 

Station  (4) 

Broad  Sound.  0.8  mile  S.  71°  E.  from  WinthrG 

>p  Head. 
X58°E    S43°W 

S29°W 

S20°W 

1 

S  26<'  W  1  S  33°  W 

S42°W 

N8°E 

N  22°  E 
0.3 

N  31°  E    N  49^  E  '  X  41°  E    N  48°  E 

S  22°  W 

0.7            0.4 
Station  (5) 

0.1 

0.1 

0.4      ,      0.5             0.6            0.4 

0.2 
op  Head. 

0.1 

0.4 

0.6 

0.7 

Broad  Sound,  1.5  miles  N.  60°  E.  from  Winthr 

S4°E 

S6°W 

S13°W    SIOOW 

S3°E 

S70°E 

S  86°  E 
0.8 

X  80°  E     N  78°  E  1  N  72°  E    S  82°  E  !  S  16°  E 

S13°W 

0.4      1      0.4 

0.8 

0.0            0.2 

0.4             0.4      1      0.2      1      0.1 

0.1 
Point. 

'     0.2 

0.3 

0.4 

Station 

(6) 

Broad  Sound,  near  Lynn  Harbor,  0.4  mile  N.  86°  W.  from  Baas 

N31°W 

N22°W 

N  9°  W 

S  74°  E  1  S  74°  E     S  69°  E 

S  60°  E 
0.4 

S  58°  E  '  S  51°  E  '  S  42°  E  1  X  66°  W 

X56°W 

X  43°  W 

X3S°W 

0.4      ;      0.3 

0.1      1 

0.1      1      0.2            0.3 

0.4      1      0.3            0.1             0.2 

0.4 

0.5 

0.4 

Station  (7) 

Broad  Son 

nd.  0.5  mile  S.  27°  E.  from  Ea.««t  Point.  Nahant. 

.S  87°  W    S  88°  W 

S  85°  \V  1 

N  75°  E  ,  X  69°  E 

X  58°  E  '  X  53°  E  i  X  53°  E  j  X  53°  E 

X68°E 
0.1 

S67°W 

S72°W 

S  81°  W 

S85°W 

0.3      1      0.2 
Station  (8) 

0.1      1 

0.1 

0.2 

0.4            0.4      „      0.4      i      0.3 

1,                  1 

0.2 

0.4 

0.4 

0.3 

Broad 

=>ound,  1.2  miles  X.  27°  \V.  from  The  Graves. 

S  73°  W  1  S  64°  W 

S16°W| 

N  89°  E  1 

N  76°  E 
0.2 

X  66°  E 

X  63°  E 
0.4 

X  62°  E    X  63°  E    X  67°  E  '  X  89°  E 

S60°W 

S69°W 

STTW' 

0.4      1      0.8 

0.2 

0.2 

0.3 

0.4      i      0.4            0.3      1      0.1 

0.2 

0.8 

0.4 

Station  (9) 


Broad  Sound,  0.2  mile  N.  15°  E.  from  Green  Island. 


SH.')°W|S77°W    S65°W|  S76°E     S  88°  E     X  81°  E  ,  X  69°  E  ;  X  f>5°  E    X  50°  E    X  33°  E    X89°W  '  X88°W  |       W       'S86°W 
0.7 


0.6 
Station  (10) 
S  39°  W  1  S  42°  W 


0.2 


0.2 


0.5 


0. 8      I      0. 8 


0.7 


0.5 


0.1 


0.1 


0.4 


0.6 


0.7 


Hypocrite  Channel,  0.6  mile  X.  from  east  end  of  Outer  Brewster. 


1.1 


0.8 


S  46°  W  I  X  60°  E  I  X  59°  E  X  59°  E  '  N  60°  E  i'  X  60°  E 


0.4 


0.1      I      0.6 


1.0 


X  62°  E    X  65°  E  ,  S  60°  W    S  55°  W    S  43°  W 


0.8      I      0.3      ,      0.1      I      0.6 


1.0 


S89°\V| 


1.1 


Station  (11) 

i 


Hypocrite  Channel,  0.6  mile  N.  35°  E.  from  east  end  of  Outer  Brewster. 


S  48°  W  i  S  52°  W    S  56°  W 


0.4 


0.4 


0.2 


8  78°  E  ■  S  72°  E 


0.1 


0.8 


8  68°  E     S  65°  E      S  65°  E     S  67°  E  ,  S  70°  E  |  S  73°  E 


0.4 


0.4       II       0.4 


0.4 


0.4 


0.1 


8a6°W 


S88°W|S4«°W 


0.4 


TABLE  9.— CURRENTS. 
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HIGH  WATER. 

1 

[ 

LOW  WATER. 

Hoon  before. 

Hours  after. 

Hours  before. 

Houns  after. 

3 

2 

1 

0 

1 

2 

3      "      3 

(I 

2 

1 

0 

1 

2 

3 

Current  stations  in  Boston  Harbor,  referred  to  time  of  tide  at  Boston,  Mass. — Continued. 

Station 

(12)                              Hypocrite  Channel,  0.2  mile  W.  from  west  end  of  Outer  Brewster. 

serw 

S820W 

N83°W 

N80°E 

N26°e|  N9°W 

N18°W,  N20°W 

N21°W 

N76°W 

8?2°W 

S  61°  W 

S68<>W 

0.5 

0.3 

0.1 

0.2 

0.3            0.3 

0.8      1       0.3 

0.1 

0.0 

0.3 

0.4 

0.5 

0.6 

Station  (13)                                Hjrpocrite  CI 

lannel,  0 
N61°E 

1  mile  N.  30°  W.  from  Little  Calf  Island. 

S  78°  W 

S82<^WiS80oW 

N  52°  E 

N58°E 

N60°E 

1  N  59°  E  1  N  62°  E 

N  41°  E  1  8  66°  W 

8  70°W 

S73°W    8  77°W 

0.9 

0.7      1      0.4 

0.4 

LO 

1.2      1      1.1 

1      LO      '      0.7 

0.3            0.1 

0.7 

0.9           0.9 

Station  (14)                                Hypocrite  Channel,  0.2  mile  W.  from  north  end  of  Calf  Island. 

S32°W 
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Station  (16) 

Midway  between  Calf  and  Great  Brewster  Islands. 
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Station  (16)                             East  of  Great  Brewster  Island,  0.5  mile  N.  44°  E.  from  Boston  Light. 
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Station  (17)                                  Black  Rock  Channel,  0.1  mile  N.  25°  W.  from  Narrows  Light. 
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Current  stations  off  Chatham  Lights^  referred  to  time  of  tide  at  BosioUj  Mass.     See  pp.  63-66. 
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Station  (2) 

About  3.6  miles  N.  87°  E.  from  Ch 

atham  Lights. 
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Station  (3)                                                  About  4.9  mih 

•s  S.  54°  E.  from  Chatham  Lights. 
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It  will  be  seen  that  at  the  station  (1),  8i  miles  oflf  Chatham  Lights,  the  southward  flow  of 
current  greatly  exceeds  the  northward.  This  seems  to  be  a  characteristic  of  the  offshore 
currents  east  of  Cape  Cod  Peninsula,  for  the  same  phenomenon  exists  5  miles  east  of  Cape 
Cod  Light  and  7  miles  east  of  Nauset  Three  Lights.  The  above  table  shows  that  off  Chatham 
the  dividing  line  between  the  inshore  and  the  offshore  currents  lies  somewhere  between  4  and 
8  miles  from  the  shore. 
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Explanation  of  Current  Diagram^  Bostmi  Harbor. 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the  middle 
of  the  channel  from  the  Boston  Light  Ship  to  the  Navy -Yard,  the  scale  being  too  small  to 
show  details. 

On  the  diagram  westerly  streams  are  designated  as  "Flood"  currents  and  easterly 
streams  as  "Ebb"  currents.  The  small  figures  on  the  surface  of  the  diagram  denote  the 
velocity  of  the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  tmck  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearly  vertical  with 
favorable  and  less  vertical  with  unfavorable  currents. 
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Example. — A  vessel  leaving  the  Navy- Yard  desires  to  pass  out  of  Boston  Harbor  on  the 
morning  of  a  day  when  low  water  at  the  Navy- Yard  occurs  at  1  h.  03  ra.  a.  m.  and  high  water 
at  7h.  07m.  a.  m.  Her  speed  being  10  knots,  at  what  time  should  she  get  under  way  so  as 
to  carry  a  favorable  current  all  the  way  to  Boston  Light  Ship,  and  what  will  be  the  state  of 
the  tide? 

An  inspection  of  the  diagram  on  the  opposite  page  shows  that  the  most  favorable  time 
for  leaving  the  Navy -Yard  is  about  three  hours  after  high  water,  which  is  given  as  occurring 
at  7h.  07m.  a.  m.;  hence,  if  the  vessel  leaves  the  Navy- Yard  about  10  a.  m.  on  that  day  she 
will  have  a  favorable  current  averaging  about  1.6  knots  and  a  falling  tide  all  the  way  to  the 
Light  Ship. 

A  vessel  entering  the  harbor  and  passing  Boston  Light  Ship  about  three  hours  before 
high  water  at  the  Navy -Yard  will  have  a  favorable  current  averaging  about  1.6  knots  and  a 
rising  tide  all  the  wav  to  the  Navy-Yard. 
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CURRENT  DIAGRAM 

BOSTON    HARBOR 


Navy  Yard 


Houwbefort  and  aft«r  High  and  Low  Water  at  Bo»ton(Navy\j>rd)M>»s. 
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JEiffplcmatio?}  of  Current  Diagram^  Nantucket  and  Vineya/rd  Sounds. 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the  middle 
of  the  channel  from  Pollock  Rip  Slue  to  Gay  Head  Light,  the  scale  being  too  small  to  show 
details. 

On  the  diagram  westerly  streams  are  designated  as  "Flood"  currents  and  easterly 
streams  as  ''Ebb"  currents.  The  small  figures  on  the  face  of  the  diagram  denote  the 
velocity  of  the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearly  vertical  with 
favorable  and  less  vertical  with  contrary  currents. 

SPEED  LINES. 

Nantucket  and  Vineyard  Sounds. 
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In  the  case  of  a  vessel  running  about  12  knots,  the  most  favorable  time  to  enter  the 
Sounds  by  way  of  Pollock  Rip  Slue  is  about  the  time  of  high  water  at  Boston  Navy- Yard, 
which  may  be  found  for  a  given  date  from  the  predictions  given  in  these  tables. 

Inspection  of  the  diagram  on  the  opposite  page  shows  that  she  will  then  carry  a  favorable 
current,  averaging  about  1.6  knots  all  the  way  to  Gay  Head.  The  tide  will  be  falling  to 
Nobska  Point,  and  thence  to  Gay  Head  rising. 

A  vessel  eastward  bound  through  the  Sounds  can  carr}^  a  favorable  current  only  part 
of  the  way. 

To  obtain  the  most  favorable  conditions  from  Gay  Head  to  Pollock  Rip  Slue,  the  diagrani 
shows  that  the  vessel  should  pass  Gay  Head  about  one  hour  after  low  water  at  Boston.  She 
will  then  have  a  favorable  current,  averaging  about  1.0  knot,  to  the  Handkerchief  Light-Ship, 
and  a  contrary  current,  averaging  about  0.6  knot,  the  remainder  ot  the  distance.  The  tide 
will  be  rising  all  the  way. 
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CURRENT  DIAGRAM 

NANTUCKET  AND  VINEYARD    SOUNDS 
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BhJcTc  Idand  aS9W7wZ.— Between  Point  Judith  and  Block  Island  the  strength  of  the  flood 
or  westerly  current  is  about  .1.8  knots,  and  the  strength  of  the  ebb  or  easterly  current 
somewhat  greater. 

Between  Block  Island  and  Montauk  Point  the  flood  or  northwesterly  current  is  about 
1.2  knots  in  the  middle  of  the  paJssage,  and  nearly  2  knots  off  Montauk  Point,  while  the  ebb 
or  southeasterly  current  is  nearly  2  knots  across  the  passage. 

About  two  miles  north  of  Fort  Pond  Bay  the  current  is  about  three-quarters  of  a  knot 
in  an  easterly  and  westerly  direction. 

About  a  mile  north  of  Cerberus  Shoal  Whistle  the  flood  or  westerly  current  is  1.4 
knots,  and  the  ebb  current  is  1.7  knots  at  its  strength. 

A]x>ut  two  miles  southeast  from  Watch  Hill  Point  Light  the  strength  of  the  flood  Ls 
about  1.2  knots,  and  that  of  the  ebb  is  about  l.o  knot. 

The  flood  and  ebb  streams  are  about  equal  to  one  another  half  a  mile  to  the  northwest 
of  Watch  Hill  Reef  Spindle,  and  are  1.2  knots  at  their  strength. 

Long  Inland  Sound, — All  along  the  axis  of  the  Sound  from  The  Race  to  Eatons  Point 
ebb  begins  about  two  hours  twenty  minutes  after  high  water,  and  flood  begins  about  three 
hours  after  low  water  at  New  London,  Conn.  Farther  west  these  intervals  gi'adually 
increase,  but  become  very  uncertain. 

At  the  eastern  end  of  the  Sound  the  currents  turn  about  an  hour  earlier  along  the  shores 
than  along  a  line  midway  between  the  shores. 
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CurretH  sUition^  in  Ijong  Island  Sounds  referrfd  in  time  of  tid*^  at  New  JjondoUy  Conn.     See  pp.  71-74. 


Station  (1)  Long  Island  Sound,  4  miles  S.  from  the  mouth  of  the  Connecticut  River. 
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Long  Island  Sound,  H  miles  S.  from  the  Thimbles. 
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In  The  Race  the  velocity  at  strength  of  ebb  is  3.0  knots  and  of  flood  2.5  knots.  Going 
westward  along  the  axis  of  the  Sound  these  velocities  gradually  diminish  until  south  of  New 
Haven,  where  they  are  1.1  and  1.0  knots,  respectively.  Going  farther  west  they  increase 
slightly  until  north  of  Eatons  Point,  where  they  are  1.8  and  1.4  knots,  respectively'.  Still 
continuing  westward,  the  velocities  again  diminish  until  between  Rye  Neck  and  Matinieock 
Point,  where  the  ebb  and  the  flood  are  not  distinct  and  the  velocity  of  either  is  0.5  knot 
Westward  the  velocities  increase  slightly,  and  off  Pelhani  Bay  are  0.9  knot  for  ebb  and  0.7 
knot  for  flood. 

Emt  River ^  iT.  Y. — ^The  currents  at  different  points  along  the  East  River  are  greatly 
modified  by  local  conditions. 

Off  Old  Ferry  Point  the  slack  before  ebb  lasts  about  twenty  minutes  and  the  slack 
before  flood  about  eighteen  minutes.     The  currents  are  quite  irregular  in  this  region. 

Between  Lawrence  Point  and  Middle  Ground  slack  water  usually  lasts  less  than  ten 
minutes.     The  current  flows  directly  along  the  channel. 
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Oflf  Polhemus  Dock  slack  water  usually  lasts  from  live  to  ten  minutes.     The  currents  . 
follow  the  channel.     Close  to  Polhemus  Dock,  within  200  feet,  eddy  currents  are  often  found. 

Between  Wards  Island  and  Ringgold's  Dock  slack  water  lasts  twenty-five  minutes. 

Between  Hallets  Point  and  Hogs  Back  8  knots  have  been  measured  on  the  flood; 
but  elsewhere  between  Lawrence  Point  and  Blackwells  Island  3  and  4  knots  at  strength 
of  ebb  and  flood  are  characteristic. 

Between  Hallets  Point  and  Flood  Roc^  the  most  mpid  current  on  the  ebb  is  very  close 
to  Flood  Rock;  the  currents  are  direct  and  strong,  with  comparatively  few  eddies. 

Oflf  Hallets  Point  both  ebb  and  flood  set  directly  toward  the  Frying  Pan  Shoal.  The 
flood  current  (setting  to  the  eastward)  sweeps  close  around  Hallets  Point  and  makes  less 
eddy  in  the  cove  to  the  eastward  than  is  found  there  on  the  ebb. 

Between  Great  Mill  Rock  and  Wards  Island  the  flood  current  has  numerous  though  not 
violent  eddies.  The  slack  water  is  of  onW  a  few  minutes'  duration.  The  maip  stream  passes 
to  the  southward  of  Flood  Rock. 

There  are  strong  eddies  oflf  Blackwells  Island  Light-House  and  off  Hatter's  Dock  (the 
Dorthern  point  of  entrance  to  Hallets  Cove). 

In  Blackwells  Island  Western  Channel  slack  water  usually  lasts  less  than  ten  minutes. 
The  currents  follow  the  channel,  and  turn  at  nearly  the  same  time  throughout  its  length. 

In  Blackwells  Island  Eastern  Channel  slack  water  usually  lasts  less  than  five  minutes. 
The  current  generally  begins  to  follow  the  channel  within  thirty  minutes  of  its  slack.  It  haa 
at  no  time  any  considerable  velocity  crosswise  the  channel.  On  the  Blackwells  Island  side 
the  current  is  about  the  same  as  in  the  channel,  even  to  within  a  few  feet  of  the  sea  wall. 
Both  on  the  ebb  and  flood  there  is  little  current  in  the  vicinity  of  the  sea  wall  on  the  Long 
Island  side.     The  currents  turn  at  nearly  the  same  time  throughout  the  length  of  this  channel. 

Off  East  Twenty-third  street  slack  water  lasts  from  four  to  eight  minutes.  The  strength 
of  the  ebb  is  nearly  3  knots. 
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Current  sfatkms  in  Arthur  KUl,  referred  to  time  of  tide  at  Sandy  Hook,  Nev)  Jersey,    See  pp.  83-86. 

.  station  (1)                                                              Off  Tottenvllle,  Staten  Island. 
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8tutlon  (2)                                                              Off  Roflsville,  Staten  Island. 
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Station  (4)                                                    About  0.4  mile  N.  5°  ^ 

iY.  from  Pralls  Island. 
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Ofirrent  fftations  in  Newark  Bay,  referred  to  time  of  tide  at  New  Kor*,  N.  Y.    See  pp.  7^82.                  ! 

Station  (1)                                          Off  the  mouth  of  Elinbethport  Creek,  New  Jersey. 
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Station  (2)                                               About  0.2  mile  W.  from  Comer  Stake  Light. 
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Station  (8)                                            About  0.4  mile  N.  28°  K.  from  Comer  Stake  Ught. 
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Station  (4)                       Off  Newark,  N.  J.,  0.1  mile  below  railroad  bridge  at  outlet  of  Morris  Canal. 
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Current  stations  in  Kill  van  KuU,  referred  to  time  of  tide  at  New  York,  N.  Y.     See  pp.  79-82. 

Station  (1)                                           About  0.1  mile  8.  from  Bergen  Point,  New  Jersey. 
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Station  (2)                                                        Off  Port  Richmond,  Staten  Island. 
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The  currents  in  Arthur  Kill  and  Kill  van  KuU  generally  follow  the  direction  of  the 
channel. 


TABLE  9.— CURRENTS.  46$ 

Hudson  River ^  N,  Y. — In  the  path  of  the  Hudson,  from  the  Narrows  to  the  Tappan  Sea, 
it  is  running  flood  16  feet  below  the  surface  fully  an  hour  before  the  turning  from  ebb  to 
flood  at  the  surface.  Slack  before  ebb  lasts  from  forty  to  fifty-five  minutes.  Slack  before 
flood  lasts  about  thirty-five  minutes. 

The  Narrows, — Slack  water  lasts  from  fifteen  to  thirty  minutes.  Both  the  ebb  and  flood 
currents  appear  first  on  the  east  side. 

Near  West  Side  of  East  BanJc, — There  is  usually  a  slack  before  the  flood  current  lasting 
about  ten  minutes. 

Channels  in  New  York  Lower  Bay, — In  the  Fourteen  Feet  Channel  both  the  ebb  and 
flood  currents  set  obliquely  across  the  channel.  In  the  E^st,  Swash,  Main,  and  Gedney 
channels  slack  water  lasts  about  twenty-five  minutes.  The  half -ebb  currents  in  the  Swash 
Channel  set  to  the  eastward  strongly.  In  the  Main  and  Swash  channels  the  flood  current 
starts  in  on  their  north  side  thirty  minutes  earlier  than  on  the  south  side,  and  the  ebb  current 
starts  out  on  the  south  side  of  the  channel  thirty  minutes  earlier  than  on  the  north  side. 
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Explanation  of  Ourreiit  Diagram  of  East  River ^  Neio  York. 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the  middle 
of  the  channel  between  Governors  Island  and  Execution  Bocks,  the  scale  being  too  small 
to  show  details.  Between  Halletts  Point  and  Hogs  Back  a  velocity  of  8  knots  has  been 
observed,  although  the  usual  current  is  much  less.  Eddies,  of  more  or  less  violence,  occur 
in  numerous  localities  in  the  East  River,  but  as  a  general  rule  the  currents  follow  the 
channels. 

On  the  diagram  east  streams  are  designated  as  *' Flood"  currents  and  west  streams  2^ 
''Ebb"  currents.  The  small  figures  on  the  surface  of  the  diagram  denote  the  velocity  of 
the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearly  vertical 
with  favorable,  and  less  vertical  with  contrary  currents. 

SPEED  LINES. 

East  River,  New  York. 


6     7     8     9     10    IJ     12    13    J4    15 
KNOTS. 


15   J4    13    12    II     10    9     8    7     6 
KNOTS. 


Example, — A  vessel  at  anchor  in  New  York  Harbor  desires  to  pass  through  the  East 
River  in  the  afternoon  of  a  day  when  high  water  at  Governors  Island  occurs  at  6h.  04m. 
p.  m.  and  low  water  at  llh.  20m.  p.  m.  Her  speed  l)eing  12  knot^,  at  what  time  should 
she  get  under  way  so  as  to  carry  a  favorable  curi-ent  all  the  way,  and  what  will  be  the  state 
of  the  tide? 

An  inspection  of  the  diagram  on  the  opposite  page  shows  that  the  most  favorable  time 
for  going  out  from  Governors  Island  is  about  three  hours  before  high  water,  which  is  given 
as  occurring  at  5h.  04m.  p.  m. ;  hence,  if  the  vessel  i.s  abreast  of  Governors  Island  at  2  p.  m. 
on  that  day  and  runs  at  a  speed  of  12  knots,  she  will  carry  a  favorable  current  averaging 
about  1.6  knots  all  the  way.  If  she  is  abreast  of  Governors  Island  at  5  p.  m.,  or  the 
approximate  time  of  high  water,  and  runs  at  a  speed  of  12  knots,  she  will  carry  a  favorable 
current  through  Hell  Gate,  but  will  meet  a  contrary  current  near  College  Point.  In  both 
cases  the  tide  will  be  rising  throughout  the  course  to  Execution  Rocks. 
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Explaiiatioii  of  Current  Didgrmn  of  New'Ybrk  Entrance  hy  wdyof'^Saii3iflIoo^(7id7TudMm 

Bhu^r, 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the 
middle  of  the  channel  between  Scotland  Light  Ship  and  the  Spuyten  Duyvil,  the  scale  being 
too  small  to  show  details.  In  the  path  of  the  Hudson,  from  The  Narrows  to  the  Tappan 
Sea,  it  is  running  flood  15  feet  below  the  surface  fully  an  houi  before  the  turning  from  ebb 
to  flood  at  the  surface. 

On  the  diagram  flood  streams  are  designated  as  '"north"  cuiTents,  and  ebb  streams  as 
*' south"  currents.  The  small  figures  on  the  surface  of  the  diagram  denote  the  velocity  of 
the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearly  vertical  with 
favorable  and  less  vertical  with  contrary  currents. 

SPEED  LINES. 

New  York  Entrance  by  way  of  Sandy  Hook. 


6     7     8 


9     10    II     12    13    14    15 

KNOTS. 


15    14    13    12    II     10    9    6    7     6 

KNOTS. 


Exariiph. — A  vessel  at  anchor  in  New  York  Harbor  desires  to  pass  through  The  Narrows 
in  the  forenoon  of  a  day  when  high  water  at  Governors  Island  occurs  at  Ih.  20m.  a.  m.,  and 
low  water  at  7h.  55m.  a.  m.  At  what  time  should  she  get  under  way  to  carry  a  favorable 
current  all  the  way  to  Scotland  Light  Ship,  and  what  will  be  the  state  of  the  tide  i 

An  inspection  of  the  diagram  on  the  opposite  page  shows  that  the  most  favorable  time 
for  going  out  from  Governors  Island  is  about  three  hours  before  low  water,  which  is  given 
as  occurring  at  7h.  55m.  a.  m. ;  hence,  if  the  vessel  is  abreast  of  Governors  Island  at  5  a.  m. 
on  that  day  and  runs  at  a  speed  of  10  knots,  she  will  carry  a  favorable  current  averaging 
about  2  knots  all  the  way.  If  she  is  abreast  of  Governors  Island  at  8  a.  m.,  or  the  approxi- 
mate time  of  low  water,  and  runs  at  a  speed  of  10  knots,  she  will  carry  a  favorable  current 
through  The  Narrows,  but  will  meet  a  contrary  current  near  Romer  Shoal  Light.  In  the 
first  case  the  tide  will  be  falling  throughout  the  course  to  Scotland  Light  Ship,  which  will 
be  reached  near  the  time  of  low  water.  In  the  other  case  the  tide  will  be  rising  throughout 
the  whole  course. 
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CURRENT  DIAGRAM 

NEW  YORK  ENTRANCE  BY  WAY  OF  SANDY  HOOK 
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Explanation  of  current  diagram^  Delaware  Bay. 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the 
middle  of  the  channel  between  Bridesburg  and  Five  Fathoms  Bank  Light,  the  scale  being 
too  small  to  show  details. 

On  the  diagram  northerly  streams  are  designated  as  "  Flood "  currents  and  southerly 
streams  as  ''Ebb"  currents.  The  small  figures  on  the  diagram  denote  the  velocities  of  the 
current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearl}"  vertical  with 
favorable  and  less  vertical  with  contrary  currents. 

SPEED  LINES. 

Delaware    Bay. 


8     9     10  II  12   13  14  15 
KNOTS. 


15  14  13  12  II    10    9 
KNOTS. 


Exanq}li\ — A  vessel  leaving  Cape  Henlopen  on  adaj'  when  high  water  at.  Philadelphia 
occurs  at  Ih.  11m.  a,  m.,  and  low  water  at  8h.  18m.  a.  m.,  desires  to  carry  a  favorable 
current  all  the  way  to  Philadelphia.  Her  speed  l)eing  12  knots,  at  what  time  should  she  get 
under  way  and  what  will  be  the  state  of  the  tide? 

An  inspection  of  the  diagram  on  the  opposite  \m^^  shows  that  the  most  favoi'able  time 
for  leaving  Cape  Henlopen  is  about  three  hours  before  low  water  at  Philadelphia,  which  is 
given  as  occurring  at  Sh.  18m.  a.  ni.,  hence,  if  the  vessel  leaves  Cape  Henlopen  about  5  a.  ni. 
on  that  day,  and  runs  at  a  speed  of  12  knots,  she  will  carry  a  favorable  current  averaging 
about  1.9  knots,  with  a  rising  tide  all  the  wa3\ 

A  vessel  leaving  Philadelphia  and  running  12  knots  can  carrj'  a  favorable  current  only 
about  one-half  the  way.  The  most  favorable  time  to  leave  is  about  the  time  of  low  water  at 
Philadelphia.  She  will  then  hav^e  an  unfavorable  current  averaging  about  1  knot  as  far  as 
Stony  Point  and  carry  a  favomble  current  averaging  about  1.3  knots  the  remaining  distance. 
As  far  as  Fort  Delaware  the  tide  will  be  rising;  from  Fort  Delaware  to  Cape  Henlopen  the 
tide  will  ))e  falling. 
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CURRENT  DIAGRAM 

DELAWARE  BAY 
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Explanation  of  Current  Diagram^  Chesapeake  Bay, 

The  dia^am  represents  onl}-  average  conditions  of  the  surface  currents  along  the 
middle  of  the  channel  from  Cape  Henry  Light  to  Baltimore,  the  scale  being  too  small  to 
show  details. 

On  the  diagram  northerly  streams  are  designated  as  "Flood"  currents  and  southerly 
streams  as  ''  Ebb'"  currents.  The  small  figures  on  the  face  of  the  diagram  denote  the  velocity 
of  the  currents  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  truck  of  a  vessel  at  certain  si:)eeds,  supposing  there 
is  no  current;  hence,  the  actual  course  on  the  diagram  will  become  more  nearly  vertical  with 
favorable  and  less  vertical  with  contrary  currents. 

SPEED  LINES. 

Chesapeake  Bay. 


6      7     8 


9    10    11    12  13    14   15 
KNOTS. 


15    14  13   12  11     10    9 
KNOTS. 


8     7 


In  the  case  of  a  vessel  bound  for  Baltimore  and  running  about  12  knots  the  most  favor- 
able time  for  passing  Cape  Henry  is  from  two  to  three  hours  before  high  water  at  Old  Point 
Comfort.  Inspection  of  the  diagram  on  the  opposite  page  shows  that  she  will  then  carry  a 
favorable  current  averaging  about  O.S  knot  all  the  way  to  Baltimore.  As  far  as  James 
Point  the  tide  will  be  rising,  and  from  there  to  I^ltimore  it  will  be  about  local  high  water. 
To  find  the  best  time  to  leave  Cape  Henry  on  any  given  date  subtract  between  two  to  three 
hours  from  the  time  of  high  water  for  that  date  as  given  in  these  tables. 

A  vessel  leaving  Baltimore  and  running  at  a  speed  of  12  knots  can  carry  a  f avoidable 
current  at  best  only  about  two-thirds  of  the  way  to  Cape  Henry.  Inspection  of  the  diagram 
shows  that  the  most  favorable  time  to  leave  Baltimore  is  about  tAvo  hours  before  high  water 
at  Old  Point  Comfort,  or  about  high  water  at  Baltimore.  Leaving  at  this  time  a  favorabk 
current,  averaging  about  0.3  knot,  will  be  carried  to  Cove  Point:  from  Cove  Point  to  Smith 
Point  a  contrary  current,  averaging  about  0.4  knot,  will  be  met,  and  from  Smith  Point  to 
Cape  Henr}'  a  favorable  current,  averaging  ateut  0.8  knot,  will  be  carried.  The  tide  will  he 
falling  from  Baltimore  to  Poplar  Island  and  from  Point  Lookout  to  Wolf  Trap  Spit,  and 
rising  the  remainder  of  the  distance. 
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CURRENT  DIAGRAM 

CHESAPEAKE  BAY 
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SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1904. 
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Th 

18| 

0:15       |6:15    12:86 

18:45 

F 

18 '      0:40 

6:00 

12:20 

18:45 

1     1      ; 

NtoS.    StoN. 

NtoS. 

StoN. 

E 

F,19 

1:00        6:50    18:10 

19:30 

8 

19        1:20 

6:30 

12:46 

19:20 

W  20 

0:25      6:60 

18:10 

18:55 

S  ;  20 

1:40        7:20    18:40 

20:16 

1  S    20       l:« 

6:50 

13:10 

10:30 

Th'21 

1:10      7:25 

18:46 

19:50 

s;2i 

2:30        8:00      14  80 

21:00 

M  21,    «:20 

7:10 

13:35 

20:80 

E    F   22 

2:05        8:00 

14:20 

20:60 

M  22 

3:30        8:40      15:'25 

22:00 

Tu22,    «!«> 

7:45 

14:10 

21:13 

's'23 

3:00        8:40 

16:20 

21:60 

Tu'  23 

4:20        9:40      16:15 

28:20 

W 

23 

4:00 

8:30 

15:00 

22:20 

8 

24 

4:00        9:25 

16:10 

28:00 

D 

W  24 

6:00      11:00      17:25 

N 

3) 

Th 

24      6:10 

9:30 

16KX) 

28:43 

D 

M 

26 

5:10      10:-20 

17:10 

StoN.    NtoS.  StoN. 

NtoS. 

F 

25-    «:«S 

11:00 

17:10 

StoN.    NtoS. 

StoN. 

NtoS. 

Th 

25 

0:46      7:86      12:10 

18:80 

j 

StoN. 

NtoS. 

S  to  N. 

NtoS.' 

1  Tu  26 

0:80      6:40 

11:40 

18:20 

N 

F 

26 

1:60      8:40      13:15 

19:30 

S 

26 

1:20 

7:26 

12:45 

18:35 

'  W '  27 

1:40      8:00 

12:40 

19:10 

S 

27 

2:40      9:26      14:10 

20-20 

H 

27 

2:26 

8:16 

14:15 

20K)0 

Th  28 

2:40      8:60 

13:50 

20:00 

S 

28 

8:20    10:00      15:10 

21-20 

M  28 

8:16 

9:00 

15:20 

21:00 

N 

F,29 

8:26      0:40 

14:40 

20:55 

M 

29 

1    8:66    10:20      16K)0 

22:10 

P  Tu29 

4KX) 

9:40 

16:16 

22:30 

S  !30 

4:00    10:30 

15:25 

21:40 

E  w'30 

4:40 

10:20 

17:00 

23:20, 

l" 

31 

4:86    11:00 

16:10 

22:25 

OTh^ 

31 

5:15 

11:00 

17:40 

1 

ar 

In 

to 

ith 

,  on 

;  tlE 

by 

8p 
SO 

so 

Th 
eln 
4tan( 
ward 
ere\ 

the 
nesf 

ace 
ring 

UthM 

mew 

is  table  gives  the  predicted  120th  me 
the  forenoon  (a.  m.),  all  greater  are  1 
?e.  15:42  is  3:42  p.  m.    The  heading 
I  the  north  before  the  time  of  slack  v 
reree.    Symbols  and  abbreviations  re 
equator;  N,  8,  moon  farthest  north 
>f  slack);  A,  P,  mcxin  in  apogee  or  pe 
>mparatively  weak  current.    At  wea 
tides  in  Seymour  Narrows  attains  an 
'ard  heavy  and  dangerrms  swirls  an< 
hat  lessened  degree,  over  the  surfat 

ridi 
n  t 

*'N 

7AU 

lati 
[)rs 
rig 
kos 
es 
\o^ 
;eo 

ant 

he  fl 
toS 
»rwi 
ngt 
outh 
ee. 
tne< 
tima 
rerfa 
f  th 

imes  of  Middle  Slack  Water;  O"  is  midnight 
ftemoon  (p.  m.)  and  when  diminished  by 
"  in  the  body  of  the  table  means  that  th 
11  begin  to  set  southward  .shortly  after  that 
0  the  moon:  #,  new  moon;  }),  1st  quar.;  C 
of  the  equator  (not  to  be  confounded  witl 
The  times  In  heavy  face<l  type  are  those  wl 
ip  tides  the  passage  may  be  made  at  all  staj 
ted  velocity  of  12  miles  or  more  per  hour;  a 
lis  form  along  the  .south  shore  of  Maude  I 
e  channel  between  Maude  Island  and  Rac 

,12^ 
12  8 
e  cu 
time 
,ful 
i  the 
lich 
feso 
nd  V 
slan< 
e  Pc 

is  noon;  all  hours  less  than  12 
Ive  the  times  after  noon:  for 
rrent  which  had  been  settini; 
;  and  '*  S  to  N  "  means  exactly 
1  moon;  (^,  8d  quar.;  E,  moon 
i  compass  directions  over  the 
are  most  likely  to  be  followed 
f  the  current.   The  current  at 
rhen  it  is  setting  strong  to  the  | 
i,  and  generally,  though  in  a 
Ant.    With  a  strong  northerly  1 

TABLE  9.— CURRENTS. 
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SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1904. 
TIMES  OF  SLACK  WATER. 


Day 

APRIL. 

^ 

MAY. 

JUNE.                                 1 

Current  turns  from— 

1 

of- 

Current  turns  from— 

Dayof- 

Current  turns  from— 

a  Day  of— 
55    W.  Mo. 

W. 

Mo. 

W.  Mo. 

N  to  S.  S  to  N.  N  to  S.  S  to  N. 

NtoS.  StoN.  NtoS.  StoN. 

NtoS.  StoN. 

N  to  S.  S  to  N. 

F 

1 

0K)5        5:60      11:45      18.-20 

s 

1 

0:20        5:15     11:50    18:45 

Wj    i;     l!*5       6:25 

12:50    19:40 

S 

2 

0:50        6:20      12:20      19:00 

iM 

2 

1:10        6K)5      12:40    10:80 

Thi    2 

2:80        7:30 

13:40    20:20 

s 

3 

1:80        6:55      18:00    19:40 

s  Tu 

3 

1:55        6:45      18:15    20:06 

F,   3 

8:16        8:35 

14:30    21:10 

M 

4 

2:20       7:80      18:50    20:80 

W 

4 

2:40        7:40      14.00    21:00 

S 

4 

4:05        9:50 

15:20    22:00 

1 

Tu 

5 

8:10        8:05      14:85    21:80 

Th 

5 

8:80       8:45      14:40    22:00 

A 

§ 

5 

6:00    10:50 

16:20      22:50  ' 

is 

W 

6 

4:10        9:00      15:80    22:40 

F 

6 

4:80       9:50      15:45    28:10 

M 

6 

6:00    12:00 

17:50      23:40 

I 

Th 

7 

6:0«)      10:20      16:80    .    .    . 

C 

S 

7 

5:20    11:20      11:00    .    .    . 

£ 

Tu 

7 

6:45     18:00 

19:10    .    .    . 

S  to  N.  N  to  8.  S  to  N.  N  to  S. 

StoN.  NtoS.  StoN.  NtoS. 

StoN.  NtoS: 

8  to  N.  N  to  S. 

1 

F 

8 

0:00      6:15      11:40      17:80 

a|  s 

8 

0:20      6:85    12:45      18:40 

W 

8 

0:40      7:80 

14:15    20:86 

Is 

9 

1:00      7:26    18:00      18:45 

M 

9 

1:20      7:85    18:50      19:55 

Th 

9 

1:80        8:10 

15:10    21:40 

A   8 

10 

2:10      8:25    14:25      20:10 

ETu 

10 

2:10      8:16    14:50    21:00 

F 

10 

2i20        8:50 

16:00    22:80 

M 

11 

8:10      9:20    15:80      21:25 

W 

11 

2:40      8:50    15:40    22:10 

S 

11 

8:00        9:85 

16:85    28:06 

i 

Tu 

12 

8:45    10:00    16:05     22:20 

Th 

12 

8:15       9:80    16:20    28:00 

s 

12 

3:35      10:15 

17:10    28:40 

E 

W 

13 

4:10    10:25    16:45      23:15 

F 

13 

8:40      10:10    16:50    28:40 

• 

M 

13 

4:10      10:50 

17:40    .    .    . 

1 

Tb 

14 

4:40      10:60    17:15      28:50 

S 

14 

4:15      10:40    17:80    ,    .    . 

NtoS.  StoN. 

N  to  S.  S  to  N.  ! 

• 

F 

16 

5:00      11:15    17:45    .    .    . 

NtoS.  StoN.  NtoS.  StoN. 

N 

Tu 

14 

0:20        4:50 

11:30    18:20 

N  to  S.  S  to  N.  N  to  S.  8  to  N. 

•  s 

15 

0:05        4:50      llr20    18:05 

W 

15 

1:00       5:40 

12:10    18:65 

S 

16 

0:25        5:25      11:40    18:20 

?^ 

16 

0:46        5.-25      11:45    18:40 

Th 

16 

1:40        6:30 

12:50      19:35 

s 

17 

0:50        5:55      12:05    18:50 

NTu 

17 

1:20        6.-00      12:20      19:20 

P 

F 

17 

2:10        7:80 

13:85      20:20 

1 

^I 

18 

1:25        6:25      12:85    19:80 

W 

18 

2:00        6:35      13:00      20K)0 

S    18       2:66        8:40 

14:85      21:00 

Tu 

19 

2:05        7:00      13:15    20:10 

Th 

19 

2:85        7:80      18:45      20:45 

§    19      8:80        9:50 

15:45      21:50  , 

'n 

W 

20 

2:40        7:25      18:50    21:00 

F 

20 1     8:20        8:40.     14:30    21:86 

i 

M  1  2Q      4:20    11:15 

17:15      22:50 

Th 

21 

8:40        8:25      14:50    22:00 

g     21  '     *s*<>        9:45      15:30    22:60 

Tu'21       5:80    12:80 

18:40    .    .    .  ' 

I]) 

F 

22 

4:50        9:40      16:10    28:10 

? 

S    22 1     »850      11:20      17.00    .    .    . 

StoN.  NtoS. 

S  to  N.  N  to  S. 

8 

23 

6:10      11:10      17:20    .    .    . 

8toN.  N  to  S.  H  to  N.  N  to  S. 

W   22 

0:00        6:40 

13:40    19:60  j 

S  to  N.  N  to  8.  S  to  N.  N  to  S. 

M 

23 

OKK)      6:40    12:50      18:40 

Th 

23 

1:10        7:45 

14:45    21:00 

i 

S 

24 

0:85      7:15      13.-00      18:40 

E 

Tu 

24 

1:00      7:25    14:00      20:10 

F 

24 

2.00        8:35 

16:25    22:00 

M 

25 

1:40      8:00      14:10      20:00 

W 

25'       1:50        8:10    14:55      21:10 

S 

25 

2:50        9:10 

16:05    22:46 

p 

IE 
I 

Tu 

26 

2:26      8:40      15:00      21:10 

Th 

26 

2:30        8:50    15:40    22:10 

§ 

26 

3:80        9:50 

16:50    28:26 

W 

27 

3:00        9:20      16:50      22:10 

F 

27 

3:00        9:35    16:80    22:56 

s 

O 

M 

27 

4:05      10:35 

17:25    .    .    . 

Th 

28 

8:80        9:55      16:80      23.00 

S 

28 

3:35      10:10    17:10    28:86 

NtoS.  StoN. 

N  to  S.  S  to  N.  ! 

'c 

F 

29 

4:00      10:85      17:20      23:40 

o 

s 

29 1       4:20      10:55    17:60    .    .     . 

Tu  28 

0:00        4:60 

11:20    18:00 

S 

30 

4:35      11:15    18:00    .    .    . 

'NtoS.  StoN.  Nto8.  StoN. 

W  29 

1      1 

0:40        5:30 

12K)0    18:40 

S 

M 

30 

0:20        5K)0      11:40    18:25 

Th  30 

1:15        6:15 

12:80    19:16 

Tu  31 

1:00        5:40      12:10    19:05 

1 

.    ! 

1 
set  of  the  current,  HWlrls  and  overfalls  of  greater  mag^iltude  and  danger  occur  just  to  the  northward  of  Ripple  Rock.    The  water 
,  BeemH  to  boil  and  whirlpools  are  formed  large  enough  to  engulf  a  small  vessel.    Great  trees  with  their  roots  and  branches 
1  attached  will  be  turned  end  over  end  and  around  and  around.    The  currents  In  Seymour  Narrows  are  quite  irregular  (see  the 
results  obtained  by  Lieut.  Commander  E.  K.  Moore,  U.  3.  N.,  given  on  page  480),  and  mariners  are  advised,  therefore,  to  be  on  i 
hand  a  sufficient  time  before  the  tabulated  times  (say  half  an  hour  or  more).  In  order  to  make  sure  of  the  desired  slack  water,  1 
in  case  the  predictions  happen  to  be  too  late.    If  bound  to  the  northward  a  vessel  should  bo  on  hand  somewhat  before  the  time 
given  under  "  S  to  N  '•  in  the  table,  and  If  bound  to  the  southward  somewhat  before  the  time  given  under  •'  N  to  S  "  in  the  table. 
To  those  having  good  local  knowledge  it  is  usually  possible  to  pass  south  for  about  an  hour  after  the  current  begins  to  set  south- 
1  ward;  then  avoiding  the  strength  of  the  current,  the  last  hour  and  a  half  of  the  south  current  may  be  used,  that  is,  during  the 
I'' 30- before  the  time  given  under  •*  S  to  N."     Strangers  should  never  vary  from  the  rule  of  jmssing  either  way  at  the  slack- 
water  period,  taking  care  to  select  a  time  of  slack  water  which  will  be  followed  by  a  favorable  current. 
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TABLE  9.— OURKENTS. 


SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1904. 

TIMES  OF  SLACK  WATER. 


JULY. 


c  Day  of— 

8  -— — I 

S    W.  Mo.! 


Current  turns  from— 


F 

1' 

A     S 

2 

s 

3 

E   M 

4 

(L 

Tu 

5 

W 

6 

Th 

7 

,  F  I    8 
S      9 

i  §  10 

NJM   11 
•  iTu  12 


W 

13 

1 

P  Th  14 

fIi5 

1  S  ,16 

E    S    17 

M    18 

D 

Tu  19 

W  j  20 

Th  21 

1 

F'22 

'  S    23 

S  i  §    24 

M  1  25 

Tu 

26 

C  W    27 


Th 
F 

A    8  130 

I  S  I  31 


N  to  S. 

1:45 

2:20 

8:00 

8:46 

4:40 

5:40 

StoN. 

0:00 

1:10 

2:00 

2:40 

3:30 

4:05 

5:00 

NtoS. 

0:80 

1:10 

1:60 

2:26 

8:00 

4:00 

5:00 

6:10 

S  to  N. 

0:40 

1:40 

2:3o 

3:20 

4:00 

4:45 

N  to  S. 

0:00 

0:80 

1:00 

1:80 


S  to  N. 

7:10 

8:10 

9:00 

10:10 

11:10 

12:86 

N  to  S. 

6:40 

7:40 

8:80 

9:05 

9:40 

10:25 

11:10 

8  to  N. 

5:36 

6:20 

7:40 

8:40 

9:65 

11:00 

12:10 

18:25 

N  to  S. 

7:aT 

8:00 

K:50 

9:40 

10:20 

10:55 

S  to  N. 

5:20 

5:50 

6:35 

7:35 


N  to  S. 

18:10 

14:00 

14:50 

J  5:60 

16:65 

18:40 

S  to  N. 

18:45 

14:66 

16:40 

16:20 

17:00 

17:26 

17:65 

N  to  S. 

11:50 

12:85 

13:25 

14:20 

15:30 

17:00 

18:20 

19:60 

S  to  N. 

14:20 

15:10 

15:60 

16:80 

17:06 

17:85 

N  to  S. 

11:30 

12:10 

13:00 

13:50 


S  to  N. 
19:60 
20:86 

21:20 
22:10 
23:00 

N  to  S. 
20:20 
21:20 
22:00 
22:40 
28:20 
28:66 

8  to  N. 
18:'25 
19:15 
20:00 
20:40 
21:30 
22:30 
28:45 

N  to  S. 
20:65 
21:40 
22:25 
28:00 
28:85 

8  to  N. 
18:05 
18:40 
19:10 

19:50 


AUGUST. 


s  Day  of— 

Si 

S    W.  Mo. 


E    M 

Tu 

jw 

(I  Th 


,  S 

§ 

N    M 

Tu 


8 
9 

\y  1 10 

•  Th  11 
P    F,12 


I  S  '  13 

E    §|14 

M    15 

iTu.  16 

D  W    17 

|Th'  18 

F    19 


s    S  i  20 

:§  ^21 

M   22 
Tu'  23 


CJurrent  turns  f  rom— 


2:25 
3:10 

3:50 
4:80 
5r20 


w 

C  Th 
A    F 

8 
E     S 

M 
Tu 
W 


N  to  8.  8  to  N.  N  to  8. 

2:10      8:80  14:40 

2:66      9:80  15:40 

8:60    10:40  16:55 

4:45    11:60  18:00 

5:55     18:10  19:20 

StoN.  N  toS.  StoN. 

0:15        6:50  14:16 

1:25        7:40  16:10 

8:30  16:60 

9:20  16:20 

10:00  16:66 

10:50  17:36 

11:35  18:06 

N  to  S.  8  to  N.  N  to  8. 

0:20        6:15  12:20 

0:66        7:10 

1:80        8:15 

2:10      0:20 

3:15    10:80 

4:-20    11:86  18:10 

5:a5    12:80  19:86 

S  to  N.  N  to  S.  K  to  N. 

0:05        6:40  18:40 

1:10        7:40  14:40 

8:35  16:25 

9:20  16:00 

10:00  16:80 

10:45  17:00 

11:20  17:80 

N  to  8.  S  to  N.  N  to  S. 

0:00        5:60  12:00 

0:20        6:30  12:40 

0:60      7:16  13:'25 

1:80      8:00  14:15 

2:15      8:40  16:00 


13:10 
14:10 
15:20 
16:40 


2:20 
3:10 
3:50 
4:35 
5:15 


StoN. 
20:20 
21:10 
22:05 
2:):05 

NtoS. 
20:80 
21:26 
82:10 
22:40 
28:16 
28:60 

StoN. 
18:45 
19:10 
20:00 
20:45 
21:15 
23:00 

NtoS. 
20:40 
21:86 
22:20 
22:60 
28:16 
28:85 

StoN. 
18:10 
18:40 
19:10 
19:50 
20:30 


SEPTEMBER. 


Dayof- 


W.  Mo.  I 


Current  turns  from— 


M 

!Tu 

!w 

Th 

P'  F 
E    8 
S 
M 

ITu' 

jw 

Th 

1^  F 
8 
S 

M 
Tu 
W 

Th 
F 

8 
§ 


M 
Tu 
W 
Th 
F, 


I  NtoS. 
8:00 
3:60 
4:50 
6K)0 

S  to  N. 
0:60 
1:50 
2:60 
3:45 
4S5 
5:20 
6:00 
7K» 

NtoS. 
0:25 
1:10 
2:10 
3:20 
4:80 
5:40 

StoN. 
19         0:85 


1 
2 
3 
4. 

5 
6 

7 

8 

9 
10 
11 
12| 

13 

14' 

15 

16; 

17' 
18 


1:40 
2:50 
8:50 
4:40 
5:20 
6:00 
I  NtoS. 
26         OKK) 


20' 

21 

22 

23 

24 

25 


27 

28; 

29 
30 


0:30 
0:55 
1:80 
2:00 


StoN. 

9:40 

10:46 

11:60 

18:16 

NtoS. 

7:00 

8.-00 

9:00 

9:60 

10:46 

1135 

12:15 

13:10 

S  to  N. 

7:50 

8:60 

9:60 

11:00 

12:00 

18:00 

NtoS. 

7:00 

8:10 

9:10 

10:05 

11:00 

11:40 

12:15 

StoN, 

6:30 

7:06 

7:40 

8:16 

9:00 


NtoS. 

16:00 

17:20 

18:56 

80:00 

S  to  N. 

14:80 

16H»6 

16:40 

16:15 

16:60 

17:20 

17:50 

18:35 

N  to  S. 

14:10 

16:00 

16:10 

17:40 

19:00 

20:10 

StoN. 

14:06 

16:00 

16:40 

16:20 

16:55 

17:20 

17:50 

NtoS. 

12:55 

18:85 

14:00 

14:60 

16:66 


I 
StoN. 

21:20 

22.-25 

28:35 

,  I 

NtoS. 

21:10 

21:60 

22:10 

22:85 

23:00 

23:20 

23:50 

SloN. 
19:26 
20:15 
21:20 

22:25 

i 
23:30 

I 

NtoS. 
21:10 
21:50 
22:20 
22:50 
28:10 
28:85 

StoK. 
18:15 
18:40 
19:00 
19:30 
20:10 


This  table  gives  the  predicted  120th  meridian  times  of  Middle  Slack  Water;  0»»  is  midnight,  12»«  is  noon;  all  hours  less  than  12 
j  are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 

in.?tance,  15:42  is  3:42  p.  m.    The  heading  "N  to  S  "  in  the  body  of  the  table  means  that  the  current  which  had  been  setting  ; 

toward  the  north  before  the  time  of  slack  water  will  begin  to  .set  southward  shortly  after  that  time;  and  ''S  to  N'"  means  exactly 
j  the  reverse.    Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  Ist  quar.;  0>  'uH  moon;  (^,  8d  quar.;  E,  moon 

on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  over  the 
:  times  of  slack);  A,  P,  moon  in  apogee  or  perigee.    The  times  in  heavy-faced  type  are  those  w^hich  are  most  likely  to  be  followed 

by  a  comparatively  weak  current.  At  weakest  neap  tides  the  passage  may  be  made  at  all  stages  of  the  current.  The  current  at 
I  spring  tides  in  Seymour  Narrows  attains  an  estimated  velocity  of  12  miles  or  more  per  hour:  and  when  it  is  setting  strong  to  the 

southward  heavy  and  dangerous  swirls  and  overfalls  form  along  the  south  shore  of  Maude  Island,  and  generally,  though  in  a 
I  somewhat  lessened  degree,  over  the  surface  of  the  channel  between  Maude  Island  and  Race  Point.    With  a  strong  nonherly 


TA.BLE  9.— CURRENTS. 


475 


SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1904. 

TIMES  OF  SLACK  WATER. 


OCTOBER. 

■ 

NOVEMBER 

DECEMBER 

1— 

c  '  I>ay  of  1 

ms  from 

— 

^ 

Day  of 

Current  turns  f rom— 

S^ 

Day  of 

Current  turns  f  ron 

i 

W.  Mo.! 

w. 

Mo. 

W.JMo. 

jxtoS.    StoN. 

NtoS. 

StoN. 

NtoS. 

StoN. 

NtoS. 

StoN. 

j          StoN.    NtoS. 

S  to  N. 

1 
NtoS. 

X ,  8  1     1  1       2:45     9:60 

16:50 

21:00 

Tu 

1 

4:40 

11:50 

18:45 

E  Th      1       0-00        5:55 

12:20 

10:00 

C  1  S  ,    2         3:80    11:10 

17:55 

22:10 

StoN. 

NtoS. 

StoN. 

NtoS. 

P|  F 

2 

1:20        7:20 

13:20 

19:40 

Ml    3 

4:40    12:80 

19:00 

w 

2 

o.-oo 

6:00 

13:05 

19:40 

i^ 

3 

2:80      8:45 

14:00 

20:20 

1 

StoN.    NtoS. 

StoN. 

NtoS. 

Th 

3 

1:80 

7:20 

14:a5 

20:20 

1 

4 

8:20      9:40 

14:40 

21:00 

Tu    4 

0:00       5:S5 

14:00 

19:50 

E 

F 

4 

2:40 

8:40 

14:40 

20:65 

M 

5 

4:00    10:40 

15:20 

21:50 

AVI    5 

1:40       7:20 

15:00 

20:85 

P 

S 

5 

3:25 

9:50 

15:15 

21:30 

•  Tu'    6l     4:60    11:20 

16:tt5 

22:40 

'     iTh    6 

2:50       8:40 

15:40 

21:20 

§ 

6 

4:15 

10:40 

15:50 

22:10 

AVJ    7 

6:80    12:05 

16:85 

23:20 

Pt  F      7 

3:50      10:00 

16:20 

22:00 

• 

M 

7 

5:00 

11:20 

16:20 

28:00 

s   Th|    8 

6:10    12:50 

17:35 

'e    S      8 

*   S  1    9 

4:40      11:00 

17K)0 

22:40 

Tu 

8 

5:40 

12:05 

16:55 

23:40 

NtoS.    StoN. 

NtoS. 

StoN.; 

5:20      11:60 

17:a5 

23-25 

W 

9 

6:25 

12:50 

17:50 

.     .    . 

F 

9 

0:00       7:00 

18:80 

18:25' 

1  M    10 

6:05      12:80 

1h:05 

NtoS. 

StoN. 

NtoS. 

StoN. 

S 

10 

0:40      7:85 

14:00 

19:26 

1 

NtoS.    StoN. 

NtoS. 

StoN. 

S 

Th 

10 

orio 

7:10 

18:40 

18:40 

§ 

11 

1:30      8:15 

14:50 

20:35 

• 

Tu  11 

0:00       fi:45 

13:20 

18:40 

F 

11       ^^ 

8:00 

14:80 

19:20 

M 

12 

2:30      9:00 

15:40 

21:40 

\V '  12 

0:40      7:25 

14:00 

19:20 

S 

12         1:40 

8:50 

15:20 

20:20 

Tu 

13 

8.-20      9:50 

16:80 

28:50 

i      This 

I'M     H:20 

15:00 

19:50 

S  '  13  '       2:80 

0:45 

16:15 

21:30 

I 

W 

14 

4:30      10:45 

17:20 

•    •    •  . 

s'  F 

14 

'  2:20      9:10 

15:40 

20:45 

1 1  M  1 14       3-30 

11:00 

17:20 

22:55 

StoN.    NtoS. 

StoN. 

NtoS. 

I  ,  ^ 

15 

3:15    10:20 

16:50 

21:50 

Tu   15        4:30 

12:00 

18:20 

E 

Th 

15 

0:00        6:10 

11:50 

18:20 

l§i  '  16 

4:10    11:80 

18:00 

23:10 

'                  StoN. 

NtoS. 

StoN. 

NtoS. 

F 

16 '     1:15      7:40 

12:40 

19:10 

iM    17 

5:15    12:45 

19:00 

A,AV  16      Os»5 

6:00 

18:00 

19:15 

S  '  17       2:25      8:50 

13:40 

20:10 

StoN.     NtoS. 

StoN. 

NtoS. 

Th    17       >:«0 

7:30 

14:00 

20:20 

j$     18      8:20      9:85 

14:20 

20:40 

Til  18       0:40       6::«) 

14:00 

20:15 

E 

F    18      2.-*0 

8:50 

14:35 

20:50 

M    19      <:65    10:15 

16:00 

21:10 

W    19!      2:10       7:55 

15:00 

21:10 

f;  1  19      8:80 

10:00 

15:06 

21:30 

Tu  20      4:«0    10:50 

15:40 

21:50 

A   Th  20.      «:10       9:00 

15:40 

21:50 

1  S  '20     *s>0 

10:50 

15:35 

22:00 

W    21       6:00    11:25 

16:15 

22:30 

E     F    21        8:&a      10:10 

1 

16:10 

22:15 

M   21      *s50 

11:26 

16:00 

22:30 

5 

Th    22      6:25    11:55 

16:50 

23:00  . 

S     22       4:«0    11:00 

16:35 

22:40 

O  Tu  :  22      6:20 

11:55 

16:40 

23:00 

F  '23 

5:50    12:80 

17:30 

23:50 

,  S     23        5:00    11:40 

17:00 

2:^:10 

W   23  j    6:60 

12:25 

17:10 

23:40 

S    24 

6:20    18:05 

18:20 

C    M    24 1      5:80    12:10 

17.-20 

2:^:30 

Th'24      «:«6 

18:00 

17:40 

'nioS.    StoN. 

NtoS. 

StoN. 

Tu  26        0:10    12:40 

17:45 

1 

NtoS. 

S  to  N. 

NtoS. 

StoX. 

S 

25  i       0:30        7:05 

18:40 

19:10 

j                        NtoS.     StoN. 

NtoS. 

StoX. 

N,  F 

25 

0:10 

7:05 

18:40 

18:20 

M  '  26         1:20        7:50 

14:15 

20:25 

'    'W   26        ^'^     ***** 

18:10 

18:10 

'  S 

2^) 

0:45 

7:45 

14:15 

19:00 

P  Tu  27!     *^"^°       ^-^ 

14:50 

21:40 

'Th  27 '       ^•2''»     7:20 

18:50 

18:50 

S 

27 

1-25 

8:20 

15:00 

20:00 

W    28         3:15        9:20 

15:50 

22:50 

1  p  '28*       1:W     ^•»*> 

14:80 

19:20 

M 

28 

2:10 

9:10 

15:50 

21:20 

E 

Th    29        4:40       10:25 

16:50 

N    S    29        ^'^     »*•♦« 

15:10 

20:00 

c'tu 

29 

3:00 

10:10 

17:10 

22:45 

iStoN.    NtoS. 

StoN. 

XtoS. 

S    30 '        2:25      t»:20 

16:10 

21:00 

w 

30 

4:20 

11:25 

18:15 

F    30      0:00        6:10 

11:30 

17:50 

'    M    31          3:20    10:80 

17:20 

22:25 

, 

S     .31       1:10      7:80 

12:;i5 

19:50 

set  of  the  current,  swirls  and  overfalls  of  greater  magnitude  and  danger  occur  just  to  the  northward  of  Ripple  Rock.    The  water 
seems  to  boil  and  whirlpools  are  formed  large  enough  to  engulf  a  small  vcsmcI.    Great  trees  with  their  roots  and  branches  attached  ■ 
will  be  turned  end  over  end  and  around  and  around.    The  currents  in  Seymour  Narrows  are  quite  irregular  (see  the  results  | 
obtained  by  Lieut.  Commander  E.  K.  Moore,  U.  S.  N.,  given  on  page  4.s0),  and  mariners  are  advised,  therefore,  to  l>e  on  hand  a  ' 
sufficient  time  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  malce  sure  of  the  desired  slack  water  in  ca.se  the  , 
predictions  happen  to  be  tw>  late.    If  bound  to  the  northward  a  vessel  should  be  on  hand  somewhat  l>efore  the  time  given  under 
,  '*  S  to  N  "  in  the  table,  and  if  bound  to  the  southward  somewhat  before  the  time  given  under  "X  tr)  S  "  in  the  table.    To  those  ' 
having  good  lo<"al  knowledge  it  is  iLsually  possible  to  pa*<s  south  for  about  an  hour  after  the  current  begins  to  set  southward;  then 
avoiding  the  rtrength  of  the  current,  the  last  hour  and  a  half  of  the  south  current  may  be  used— that  is,  during  the  1>»  30"  l)efore 
the  time  given  under  *'S  toN."    Strangers  should  never  vary  from  the  rule  of  passing  either  way  at  the  slack-water  period, 

taking  care  to  select  a  time  of  slack  water  which  will  be  followed  by  a  favorable  current.                                                                 1 

1 
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SERGIU8  NARROWS  (Peril  Strait),  ALASKA,  1904. 
TIMES  OF  SLACK  WATER. 


~~~ 

JANUARY. 

FEBRUARY. 

7 

MARCH. 

i 

Day of— 

Current  turns  from— 
StoN.  NtoS.  StoN.  NtoS. 

Day  of— 

Current  turns  from— 

Dayof- 

Current  turns  from—        ; 

W.  'Mo. 

W.  Mo. 

I'w: 

Mo. 

StoN.  NtoS.  StoN.  NtoS. 

1 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

F 

1 

8:20        9:80      15:40      21:50 

9 

M 

1 

4:40      10:40      17K)0      28:00 

p 

o 

Tu 

1 

4:20      10:80      16:40      22:40 

N 

o 

S 

2 

4:06      10:10      16:20      22:80 

Tu 

2 

5:25      11^20      17:40      28:40 

W 

2 

5.'05      11:05      17r20      28:20 

s 

3 

4:60      10:50      17:10      23:15 

W 

3 

6:06      12:00      18ri5  .    .    . 

E 

Th 

3 

5:40      11:40      ISrO)   .    .    . 

p 

M 

4 

5:40      11:90      IHHX)      28:50 

N  toS.  S  to  N.  N  to  S.  S  to  N. 

N  toS.  8  to  N.  N  to  8.  S  to  N. 

Tu 

5 

6:20      12:10      18:45  .    .    . 

E 

Th 

4 

0:15        6:50      12:40      19K)5 

F 

4 

0:00        6.-25      12:15       18:45 

N  to  S.  S  to  N.  N  to  8.  S  to  N. 

'f 

5 

1:00        7:90      13:25      19:55 

8 

5 

0:40        7:10      13K»      19:30 

W 

6 

0:85        7:05      18:00      19:30 

S 

6 

1:45        8r20      14:20      20:50 

U 

6 

1:26       8:00      13:50      20:20 

Th 

7 

1:20        8:00      18:50      20:20 

s 

7 

2:50        9:20    16:26    21:66 

M 

7 

2:10        8:50      14:50    21:20 

E 

F 

8 

2:20        H:50    14:60      21:20 

c 

M 

8 

4.-00      10:80    16:60    28:06 

€ 

Tu 

8 

8:26        9-.50    18:00    22:26 

c  s 

9 

8:25      10:00    16:00    ««:80 

Tu 

9 

6:20      11:40    17:60  .    .    . 

s 

W 

9 

4:40    IIHW    17:26    28:40 

S 

10 

4:45      IIKX)    17:«0    28:86 

StoN.  NtoS.  StoN.  NtoS. 

Th'lO 

8:<^    12:16    18:40   .    .    . 

M 

11 

6:00      12:10    18:40   .    .    . 

W 

10 

0:16      6:40      12:50    19:16 

S  to  N.  N  to  S.  8  t<j  N.  N  to  S. 

StoN.  NtoS.  StoN.  NU)8. 

s 

Th 

11 

1:20      7:60      14.-00    20:16 

,Fjll 

0:46      7:10    18:26    19:60 

Tu  12 

0:60      7:20      13:20    10:46 

F 

12 

2:26      8:40      UJiO      21K)0 

S    12 

1:60      8:10    14:26    20:86 

W 

13 

2:00      8:10      14:25    20:86 

S 

13 

8:06      9:10      15ri5      21::iO 

A 

S    13 

2:40      8:60      loHK)      21:10 

Th 

14 

2:46      9:00      15:10      21:15 

§ 

14 

8:46      9:60      16:00      22:10 

!m|i4 

8:20      0:80      15:40      21:50 

s|f 

15 

8:80      0:86      15:45      21:55 

A 

M 

15 

4:20    10:26      16:80      22:40 

.Tul5 

8:60    10:00       16J0      '22.20 

;  s 

16 

4:06    10:10      16:20      22:30 

• 

Tu 

16 

6:00    11:00      17:10      23:10 

•  W   16 

4:30      10:80      16:40      22:40 

• 

S 

17 

4:40    10:40      17:00      28:00 

W 

17 

6:86    11:20      17:40      2:^:40 

E  Th  17 

oKK)      11  K»       17:15      23:10 

M 

18 

6:20    11:16      17:30      28:30 

E 

Th 

18 

6:00      11:50      18:15   .    .     . 

F    18 

5:85      11:30      17:.50      23:40 

lA 

Tu 

19 

6:60    11:46      18:05  .    .    . 

N  to  S.  8  to  N.  N  to  8.  S  to  N. 

1 
F  |19 

X  toS.  8  to  N.  N  to  8.  H  to  N. 
0:10        6:80      12:20      1H:46 

S     19         6KM)      11:50      ISriO   .     .    . 
'  N  to  S.  S  to  N.  N  to  8.  8  to  N. 

VV 

20 

OKX)      6:26    12:16      18:40 

S    20 

0A5        7:00      12:56      19:25 

Is, 20 

0:10        6:35      12:30       19K)0 

Th 

21 

0:80      7:00    12:60      19:10 

S    21 

1:10        7:40    18:80    20:00 

'  M  '  21 

0:45        7:15      13:tf>     19:86 

E 

F 

22 

1:05      7:80    18:20      19:50 

IMJ22 

2:00        8-25    14:26    20:60 

\  Tu  22 

1:30        8:W      13:50    20:26 

S 

23 

1:40      8:10    14:10    20:85 

Tu  2S 

2:60        9:20    16:26    21:60 

W   23 

2:26        9:00    16:00    21:80 

s 

24 

2:40      9:00    16:00    21:80 

})   W  24 

4:00      10:90    16:60    28:06 

N 

3) 

Th  24 

8:40      lOKX)    16:10    22:40 

D 

M 

25 

8:80    10:00    16:10    22:86 

Th,  25 

6:20      11:40    18:00  .    .    . 

F    2.5 

6:00      11:20    17:40   .    .    . 

Tu 

26 

4:60    11:00    17:20    28:40 

! 

StoN.  NtoS.  StoN.  N  toS. 

I        '  S  to  N.  N  to  8.  8  to  N.  N  lo  8. 

W 

27 

6:00      12:15    18:40   .    .    . 

N    F    26 

0:20      6:46      13:00    19:80 

S     26      0:00      6:20      12:40    19:00 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

S    27 

1:40      8:00      14:20      20:30 

1  S 

27,     1:20      7:6©      14:00      20:1.'» 

Th 

28 

0:45      7:20      13:80    19:60 

S|28 

2:46      9:00      15:10      21:20 

M    28 1     2:80      8:40      14:56      21KW 

■        j 

N 

F 

29 

2:00      8:20      14:40      20:50 

M   29 

8:40        9:40      15:55      22KV) 

P   Tu  29  !       :iriO        9:30      15:40      21:50 

S 

30 

3:05      9:10      15:30      21:.35 

E    W    30         AKJO      10:10      16r20      22^0 

1 

§ 

31  j      8:&0      10:00      16:10      22:'20 

O  Th  31 

1       1 

4:40      10:50      17:00      23:00 

This  table  gives  the  predicted  135th  me 
are  in  the  forenoon  (a.  m. )  all  greater  are  in 
15:4*2  is 3:42 p.  m.    The  heading  "  N  to S  "  in 

:  before  the  lime  of  slack  water  will  begin 
Symbols  and  abbreviations  relating  to  the 
N,  S,  moon  farthest  north  or  south  of  the  eq 
moon  in  apogee  or  perigee.    Slack  Water  u 
"N  to  S  "  are  locally  known  as  "  High  Wal 
waters  do  not  occur  until  about  two  hours 
by  a  comparatively  weak  current.    At  wea 
stages  of  the  current.    The  current  at  sprir 

!  the  narrowest  and  worst  part  of  the  Narrow 

rid 
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igt 
vs, 

Ian  timet 
aftenioo 
body  of 
et  south 
>n:  #,  ne 
x)r(notU 
lly  la,sts 
51ack,"  a 
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i  of  Middle  Slack  Water;  0"  is  a 
a  (p.  m.)  and  when  diminished  I 
the  table  means  that  the  curren 
ward  shortly  after  that  time;  i 
w  moon;  }) ,  1st  quar. ;  O.  full  n 
>be  confounded  with  the  compc 
[rom  five  to  twenty  minutes;  tl 
nd  those  under  "  S  to  N  "  as  "  1 
times  in  heavy-faced  type  are  1 
des  those  with  grx)d  local  knov 
Brgius  Narrows  attains  an  estim 
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,3d 
tlon. 
ksw 
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lich 
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ihen 

is  noon;  all  hours  less  than  12 
;  times  after  noon ;  for  instants? , 
been  setting  toward  the  north 
••  means  exactly  the  reverse, 
quar.;  E,  moon  on  the  equator; 
3  over  the  times  of  slack ) ;  A,  P, 
hich  occur  under  the  heading 
lack,"  although  high  and  low 
are  most  likely  to  be  followed 
hrough  Sergitu  Narrows  at  all 
y  of  10  to  12  mllea  per  hour  in 
the  current  Is  running  strong 
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SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1904. 

TIMES  OF  SLACK  WATER. 


f 

APRIL. 

a. 

MAY. 

JUNJS.                             ll 

s 

Dayof-! 

;          Current  turns  from— 

W.  Mo. 

1 

Dayof— 

Current  turns  from— 

Dayof™ 

lum-iiT  tuni>  fnm*— 

W. 

Mo. 

W.  Mo. 

I 

StoN.  NtoS,  8toN.  NtoS. 

StoN.  N  to  8.  8  to  N.  N  to  S. 

i 

NtoS.  8  to  N.  N  to  S.  8  to  N. 

F 

1 

5.-26      1120      17:40      28:40 

S 

1 

6:40      11:40      18:00      28:65 

w 

1 

0:10        6:36      12:80    10:00 

S 

2 

6:05      11:66      18:20    .     .     . 
N  to  8.  8  to  N.  N  to  8.  8  to  N. 

M 

2 

625      12:16    18:40    .    .    . 
N  toS.  8  to  N.  N  to  S.  8  to  N. 

Th 
F 

2 
3 

1:00        7.-20      18:15    19:40 
1:30        8K)5      14:00    20:80 

s 

3 

0:16        6:45      12:40      19:05 

s 

Tu 

3 

0:80        7:00      18:00    19:25 

S 

4 

2:80      9:00      15:00    21:26 

M 

4 

1:00        7:30      13:20    10:66 

W 

4 

1:20        7:50      13:40    20:16 

A 

s 

5 

8:80      9:60    16:00    22:20 

Tu 

6 

1:40        8^20      14:15    20:46 

Th 

5 

2:10        8:50      14:40    21:10 

M     6 

4:80    10:60    17:00    28:16 

s 

W 

6 

2:60       9:15    16:20    21:45 

F 

6 

8:10      9:80    16:60    22:10 

£ 

Tu;    7 

6:40    11:40    18:00    .    .    . 

a 

Th 

7 

4:00    10:20    16:30    22:60 

C 

S 

7 

4:20    10:40    17:00    28:10 

i 

8  toN.  N  to  S.  8  to  N.  N  to  8. 

¥ 

8        6:10    11:80    17:60    .    .    . 

A 

s 

8 

6:80    11:40    18:10    .    .    . 

w'    8 

0:20      6:40    12:60    19:20 

S  to  N.  N  to  8.  8  to  N.  N  to  P. 

StoN.  N  to  8.  S  to  N.  N  to  8. 

Th     9 

1:20      7:60    18:66    20:10 

S       9'       0x06      0:26    IStSO    19:00 

M 

9 

0:20      6:40    12:60    19:10 

F 

10 

2:20      8:80    14:40    20:60  ! 

^    S    10 

1:00      7:30    13:40    20:00 

E 

Tu 

10 

1:20      7:40    18:46    20:00 

S 

11 

8:00        9:10    16:26    21:80 

M 

11 

2:10      8:20    14:80    20:40 

W 

11 

2:10      8:80    14:40    20:60 

s 

12 

8:40        9:50    16:00      22:10 

|Tii 

12 

2:60      9:00    16:10      21:15 

Th 

12 

2:55      9:06    16:10    21:20 

•   M 

13 

4:20      10:30    16:40      22:50 

E  W   13 

3:25      9:80    16:40      21:50 

F    13 

3:30        9:40    16:60      22:00 

N  Tu 

14 

5:10      11:10    17:26      23:20 

Th    14  1        4:00      10:05      16:10      22:20 

S 

14 

4:06      10:10    16:20      22:30 

w 

15 

6:50      11:40    18:10    ... 

•    F  :  15  j        4:30      10:40      16:40      22:50 

• 

s 

15 

4:40      10:45    17:00      23:00 

NtoS.  8  to  N.  N  to  S,  8  to  N. 

S  !  16          5:10       11:0^      17:20      23:20 

M 

16 

5:20      11:20    17:40      23:40 

iTh  16 

OKX)        6:80      12:25    18:50 

1        §     17          5:40      11:40      18:00      23:50 

N 

Tu 

17 

6K)0      11:50    18:20    .    .    . 

P 

F    17 

0:40        7r20      13:05     19:40 

'        M    18           «:20       12:10     18:40    .     .     . 

1  NtoS.  S  to  N.  N  to  S.  8  to  N. 

S    18 

1:80        8:05      14:00    20:85 

1  N  to  8.  8  to  N.  N  to  8.  8  to  N. 

W 

18!       0:10        6:45      12:35     19:00 

S    19 

2:85        9:10      1.5:10    21:40. 

Til 

19          0:80        7:00      12:50    19:20 

Th 

19 

1:00        7:30      13:20    19:65 

i 

M   20 

8:60      10:20      16:25      22:50 

N    \V 

20  i       1:10        7:40      13:35    20:10 

F 

20 

1:46        H:2n      14:20    20:56 

Tu'21  '     ♦^slO      11:30      17:.%    .    .    .  , 

Th    21         *!W)        H:40      14:35    21:10 

S 

21 

8:00        9::S0      15:35    22:00 

;  StoN.  N  to  S.  S  to  N.  N  to  S.  ! 

I    F    22 

8:10        9:46       15:50    22:20 

$ 

s 

22 

4:10      10:40      17:00    28:16 

W    22        0:05      6:26     12:40      19:00 

S    23 

4:80      11:00      17:20    28:40 

M 

23 

6:40    12:00      18:25    .    .    . 

Th  23 

1:10      7:40    18:66    20:10  i 

S    24 

6:00      12:20      18:40    .     .    . 

StoN.  N  to  8.  8  to  N.  N  to  S. 

F 

24 

2r20        8:35    14:16    21:00 

' 

S  to  N.  N  to  S.  8  to  N.  N  to  S. 

E 

Tu 

24 

0:80      7:00    18:10      19:30 

8 

25 

3:10        9:15    15:30      21:40 

M  1  25 

1:00       7:26    18:40      20:00 

W 

25 

1:50      8:00    14:20      20:30 

S 

26 

3:50       10:00    16:10      22:20 

PTu  26 

2:10       8:20      14:40      20:50 

Th 

26 

2:40        8:50    15:06      21:10 

8 

c 

M 

27 

4:30       10:30     16:40      22:50 

jW  27 

3:00        9:10      15:25      21:30 

F 

27 

3:30        9:40    16:40      21:55 

Tu 

28 

5:10      11:10    17:25    28:20 

Th  ,28 

3:40        9:50      16:00      22:10 

o 

S 

28 

4:05      10:10    16:20      22:30 

W 

29 

5:40      11:40    18:00    28:50  1 

C    F    29 

4:30       10:30       16:45      '22:50 

s 

29        4:50      10:50    17:05      23:a5 

Th 

30 

6:20      12:10    18:40    .     .     .  ' 

S     30 '         5:06       ll:a5       17:20       23:20  J  S 

IVI 

30         5:25       11:20    17:40      2:^:40 

1 

1 

Tu 

31         6:05      11:55    18:20    .     .     . 

i 

'll 
it 
in 
tt 

1^ 
rt 
h 
a 

,g 
T 

if 

ism 
is  re 
uch 
le  wi 
ecar 

'SUlti 

and 
wetl 
ven 
here 
Roil 
iret< 

>t  safe  for  any  vessel,  especially  a  large  one,  to  pass  from  below  Francis  Rocks  to  above 
commended  to  pass  through  only  at  or  near  the  time  of  middle  slack.    The  water  at 
disturbed,  heaving  up  over  the  ledge  in  the  middle  and  boiling  and  swirling  in  the  ch 
Iter  is  passing  out.    The  channel  is  so  narrow  and  the  current  so  variable  in  direction  tl 
ried  on  the  reef  or  shore  before  she  can  be  straightened  out.    The  currents  in  Sergius  N 
i  obtained  by  Lieut.  Commander  E.  K.  Moore,  U.  S.  N.,  given  on  page  481),  and  marine 
A  sufficient  time  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make 
tie  predictions  happen  to  be  too  late.    If  boimd  to  the  northward,  a  vessel  should  be  or 
under  "  S  to  N"  in  the  table,  and  if  bound  to  the  southward,  sojnewhat  Ijefore  the  time  g 
is  about  half  an  hour  on  each  side  of  middle  slack  when  any  ordinary  powered  vessel  ci 
ag  with  the  current.    Strangers  should  never  vary  from  the  rule  of  passing  either  way 
0  select  a  time  of  slack  water  which  will  be  followed  by  a  favorable  current. 

Lies 
the  f 
ftnn« 
lati 
arro 
rs  a 

sun 
I  ha 
'ivei 
in  p 

att 

aoi  Shoal.    During  spring  tide 
strength  of  the  current  is  ver>' 
;1,  especially  at  the  end  where 
f  a  vessel  gets  a  sheer  she  may 
ws  are  quite  irregular  (see  the 
re  advised,  therefore,  to  be  on 
B  of  the  desired  slack  water,  in 
nd  somewhat  before  the  time 
1  under  "  N  to  S"  In  the  table, 
ass  in  perfect  safety,  especially 
he  slack-water  period,  taking 
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TABLE  9.— CURRENTS. 


SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1904. 

TIMES  OF  SLACK  WATER. 


JULY. 

Al 

lorsT. 

rrent  turns  from— 

SEPTEMBER. 

i 

D^yof- 

€iim*Tit  iimjAirijiu— 

d  Dayof- 

Cu 

c 

8 

Day  of— 

Current  turns  froi 

W.  Mo. 

1 

s 

,  \y.  [Mo. 

W. 

Mo. 

11 — 

NtoS. 

StoN. 

NtoS. 

S  to  N. 

N  to  s. 

S  to  N. 

N  to  S. 

StoN. 

NtoS. 

StoN. 

N  to  S. 

S  to  N. 

F 

1 

0:80 

6:55 

12:50 

19:15 

M 

1 

1:15 

7:40 

13:30 

20:00 

Th'    1 

2:00 

8:80 

14:80 

21:00 

AIS 

2 

l:OtS 

7:35 

13:25 

19:55 

Tu'    2 

1:50 

8:25 

14:20 

20:40 

<l 

F  ;  2 

8:00 

9:25 

15:85 

22:00 

,  Is 

3 

1:40 

8:15 

14:10 

20:40 

W,    3 

2:55 

0:10 

15:20 

21:40 

s 

3 

4:10 

10:40 

16:50 

23:10 

E 

M 

4 

2:$d 

9:00 

15:00 

21 :30 

X  Th    4 

8:45 

10:10 

16:20 

22:40 

N 

s 

4 

5:80 

11:45 

18:10 

(C 

Tu 

5 

8:40 

9:55 

16:10 

22:20 

;  F     5 

4:5(» 

11:10 

17:25 

23:50 

StoN. 

NtoS. 

StoN. 

N  to  S. 

|w 

6 

4:80 

10:55 

17:10 

28:25 

1  s 

6 

6:10 

12:20 

18:40 

M 

5 

0:30 

6:50 

18:10 

19:30 

iTh 

7 

5:50 

12:00 

18:25 

1 

StoN. 

NtoS. 

StoN. 

N  to  S. 

Tu 

6 

1:50 

8:00 

14:25 

20:35 

StoN. 

NtoS. 

StoN. 

N  to  S. 

s 

7 

1:00 

7:80 

18:40 

20:00 

W 

7 

2:45 

9:00 

15:15 

21:20 

F 

8 

0:80 

7:00 

13:05 

19:80 

N   M 

8 

2:15 

8:25 

14:4J 

20:50 

Th 

8 

3:40 

9:45 

16:00 

22:10 

!  S 

9 

1:40 

8:00 

14:10 

20:20 

Tu 

9 

:i:10 

9:10 

15:iJ0 

21:40 

P    F 

9 

4:20 

10:25 

16:40 

22:40 

s 

10 

2:40 

S:m 

15:00 

21:10 

W 

10 

3:50 

10:00 

16:10 

22:20 

f 

s 

10 

5:05 

11KJ5 

17:20 

23:20 

N|M   11 

3:25 

9:35 

15:45 

21:.t0 

• 

Th 

11 

4:40 

10:40 

17:00 

23K)0 

s 

11 

5:46 

11:40 

18:a5 

•  Tu  12 

4:10 

10:10 

16:25 

22:30 

P 

F 

12 

5:20 

11:20 

17:40 

23:40 

NtoS. 

StoN. 

NtoS. 

S  to  N. 

'  W  j  13 

4:50 

10:50 

17:10 

23:10 

s 

13 

6:05 

12:00 

18:20 

yi 

12 

0:00 

6:*25 

12:16 

lH:.=iO 

I' ITh  14 

5:40 

11::W 

18:00 

23:.t0 

NtoS. 

s  to  N. 

N  to  S. 

S  to  N. 

|Tu 

13 

0:40 

7:10 

13:00 

19:30 

'  F  '  15 

6:20 

12:10 

18:40 

E 

IS 

14 

0:15 

6:4,^ 

V2:'S!y 

19:10 

W 

14 

l:-26 

7:.55 

18:50 

20:20 

NtoS. 

StoN. 

N  to  S. 

S  to  N. 

:m 

15 

1:00 

7::« 

13:20 

19:55 

Th 

15 

2:20 

9:00 

14:55 

21. -20 

S 

16 

0:80 

7:00 

12:55 

19:30 

'Tu 

16 

1:45 

8:20 

14:20 

20:50 

D 

F 

16 

8:80 

10:00 

16:10 

22:ai 

E     S 

17 

1:20 

7:50 

13:40 

'20:'M 

])|W 

17 

2:50 

0:20 

15:30 

21 :5.T 

^    S 

17 

4:50 

11:10 

17:80 

28:50 

!m 

18 

2:10 

«:50 

14:45 

21:15 

Th 

18 

4:00 

10:40 

16:50 

2:^:10 

s 

18 

6:10 

12:20 

18:45 

1) 

Tu'  19 

3:20 

0:50 

16:00 

22:20 

F|19 

5:20 

11:40 

18:00 

1 

StoN. 

NtoS. 

StoN. 

N  to  S. 

W  '  20 

4:80 

11:00 

17:15 

23:40 

1 

StoN. 

N  to  S. 

StoN. 

N  to  S. 

IM 

19 

1:00 

7:80 

18:80 

19:50 

Th  21 

6:00 

12:10 

18:40 

«     S    20 

0:20 

6:40 

12:55 

10:20 

Tu 

20 

2:00 

8:20 

14:80 

20:40 

1 

S  to  N. 

N'  to  S. 

StoN. 

X  to  S. 

§    21 

1::V) 

7:50 

14:10 

20:20 

1 

w 

21 

2:50 

9:00 

15:10 

21:15 

V  '  22 

0:.% 

7:10 

18:80 

19:50 

M   22 

2:30 

8:45 

14:55 

21:05 

A   Th 

22 

3:25 

9:30 

15:40 

21:50 

s  '23 

2:00 

S:10 

14:80 

20:40 

Tu'  23 

3:15 

9:20 

15:80 

21:40 

F 

23 

4:00 

10:10 

16:10 

22:20 

8    S  1  24 

2:50 

9:00 

15:10 

21:20 

1  W '  24 

3:.t0 

10:00 

16:05 

22:20 

0   S 

24 

4:30 

10:35 

16:45 

22:50 

M   25 

3:35 

9:40 

15:50 

22:00 

0  Th  25 

4:30 

10:30 

16:40 

22:40 

n 

s 

25 

5:05 

11:06 

17:20 

23:20 

Tu  26 

4:10 

10:20 

16:25 

22:80 

A    F    26 

5:00 

11:00 

17:10 

23:10 

M|26 

5:35 

11:80 

17:50 

23:40 

0  W,27 

4:45 

10:50 

17:05 

28:10 

S    27 

5:30 

11:30 

17:40 

2:^:40 

Tu  27 

6:10 

12:00 

18:20 

Th  28 

5:'25 

11:20 

17:40 

28:35 

E 

S    28 

6:00 

11:55 

18:15 

i 

NtoS. 

StoN. 

NtoS. 

S  to  N. 

F    29 

6:00 

11:50 

18:10 

N  to  S. 

S  to  N. 

N  to  S. 

S  to  N. 

W   28 

0:15 

6:40 

12:30 

19:00 

NtoS. 

StoN. 

N  to  S. 

S  to  N. 

^1   29 

0:10 

6:30 

12:25 

18::)0 

Th'29 

1:00 

7:20 

18:10 

19:40 

A 

S    30 

0:05 

6::^ 

12:20 

18:45 

Tu'  30 

0:40 

7:10 

13:00 

19:25 

F    30 

1:30 

8:05 

14:00 

20r2.') 

E 

S 

31 

0:85 

7:00 

12:55 

10:20 

W   31 

1:20 

7:40 

18:35 

20:05 

r 


ThL«i  table  gives  the  predicte<l  135th  meridian  times  of  Middle  Slack  Water;  0«>  is  midnight,  12«>  Is  noon;  all  hours  less  than  12 
are  in  the  forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heading  "  N  to  S"  in  the  body  of  the  table  means  that  the  current  which  had  been  selting  toward  the 
north  before  the  time  of  slack  water  will  begin  to  set  southward  shortly  after  that  time;  and  •*  S  to  N  "  means  exactly  the  reverse. 
Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  j^.  1st  quar.:  Q,  full  moon;  C  3d  quar.;  E,  moon  on  theequator; 
N.  S,  moon  farthest  north  or  south  of  the  equator(notto  be  confounded  with  the  compass  directions  over  the  timesofslack);A,P, 
mo<jn  in  apogee  or  perigee.  Slack  water  usually  lasts  from  five  to  twenty  minutes;  those  slacks  which  occur  under  the  heading 
"N  to  S"  are  locally  known  tun  "High  Water  Slack,"  and  those  under  "S  to  N  "  as  "  Low  Water  Slack,"  although  high  and  low 
waters  do  not  occur  until  about  two  hours  later.  The  times  l:i  heavy-faced  tyj>e  are  those  which  are  most  likely  to  be  followed  by 
a  comparatively  weak  current.  At  weakest  neap  tides  those  with  good  local  knowledge  pass  through  Sergios  Narrows  at  all 
stages  of  the  current.  The  current  at  spring  tides  in  Sergius  Narrows  attains  an  estimated  velocity  of  10  to  12  miles  per  hour  in 
the  narrowest  and  worst  part  of  the  Narrows,  b«^tween  Eureka  Le<lge  and  the  north  shore.    When  the  current  Is  running  strong 
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SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  r904. 
TIMES  OF  SLACK  WATER. 


I_ 

OCTOBER. 

NOVEMBER. 

DECEMBER.                           | 

8 

Day  of— 

Current  turns  f  rom— 

i 

Dayof- 

Current  turns  from— 

53 

Day  of— 

1 
Current  turns  from-^ 

W. 

Mo. 

W.'mo. 

1 

W.  .Mo. 

r 

N  to  S.  8  to  N.  N  to  S.  S  to  N. 

|NtoS.8toN.  NtoS.   StoN. 

1 
N  to  S.  S  to  ;j^.  N  to  S.   S  to  N.  1 

N     S 

1 

2x25      9:00     15:00      21:30 

Tu 

1 

4:30    11:00    17:10    28:40 

E|Th 

1 

5:80    11:50    18:10             •I 

^I    s 

2 

8:40    10:10     16:20      22:40 

W 

2 

6:00    12:15    18:40    .    .    . 

1 

StoN.  NtoS.  StoN.   NtoS 

,M 

3 

5:00    11:20    17:40    .    .    . 

1 

StoN.  NtoS.  StoN.    NtoS. 

p    F 

2 

0:80        6:.>5      13:05    19:80 

StoN.  NtoS.  StoN.   NtoS. 

Ixh 

3 

0:55        7:20      13:85    19:50 

'  S 

3 

1:45        8:00      14:15      20:25 

,      Til'    4 

OKM)      6:25    12:50     10:10 

E 

F 

4 

2:10        8r20      14:40      20:60 

S 

4 

2:40        8:50      15:00      21:10 

Wl    5 

1:20        7:50    14:00     20:15 

P 

S 

5 

3:00        9:10      15^20      21:80 

,M 

5 

8:80        9:36      15:45      21:65 

Th 

6 

2:30        8:45      14:55      21:00 

s 

6 

3:40        9:50      16:00      22:10 

•  Tu 

6 

4:10      10:10      16:20      22:80  j 

1^ 

F 

7 

3:20        9:2.T      15:40      21:50 

•  ;M 

7 

4:25      10:30      16:45      22:50 

W 

7 

4:50      10:50      17:10      23:10  ■ 

• 

S 

8 

4:00      10:10      16:20      '22:25 

Tu 

8 

5:10      11:10      H.IZS      23:20 

8 

Th 

8 

5:80      ll:-25       17:50      23:46 

s 

9 

4:40      10:50      17:00      23:00 

W 

9 

6:50      11:40      18:10    .    .    . 

F 

9 

6:10      12:00      18:30    . 

M 

10 

5:30      11:20      17:40      23:40 

N  to  S.  8  to  N.  N  t<3  S.   8  to  N. 

1 

Nto  8.  8  to  N.  N  U)  S.    S  to  N.. , 

Tu 

11 

6:10      12K)0      18:25    .     .     . 

s  Th 

10 

0:00        6:30      12:20      18:50 

S    10 

0:20      *6:60    12:40      19:10  , 

N  to  S.  8  to  N.  N  to  S.    S  to  N. 

F 

11 

0:40       7:15     18:00      19:35 

sill 

1:00      7:30    18:20      19:50 

W 

12 

0:10        6:50      12:40      19:10 

S 

12 

1:30      8:00    18:50      20:20 

m'i2 

1:45      8:20    14:10      '20:40 

Th 

13 

1:00      7:36      13:25      '20:00 

s 

13 

2:-20      9:00     14:55      21:20 

Tu '  13 

2:45      9:10     16:10    21:86  | 

s 

F 

14 

1:50      8:80     14:25      20:55 

D 

M 

14 

3:30      9:50     16:00     22:20 

E 

W   14 

8:40    10:00    16:10    22:80  ' 

D 

S 

15 

3:00      9:80     15:85      22:00 

Tu 

15 

4:80    10:55,   17:10     28:26 

Th 

15 

4:50    11:00    17:15    28:30 

s 

16 

4:10     10:40     16:50    28:10 

A    W 

16 

6:45    12:00    18:20    .    .    . 

F 

16 

5:50    12:00    18:20    .    .    . 

M 

17 

5:80     11:40     1S:00    .    .    . 

jstoN.Nto.S.  StoN.    NtoS. 

StoN.  NtoS.  StoN.   NtoS. 

S  to  N.  N  to  S.  S  to  N.    N  to  S. 

Jh 

17 

0:25      6:55    13:00    19:20 

S 

17 

0:80      6:55    13:05    19:30 

Tu 

18 

0:20      6:40     12:50    19:15 

E    F 

18 

1:25      7:50    14:00    20:15 

§ 

18 

1:80      7:50      14:00    20:15 

AV 

19 

1:15      7:45    18:50    20:10 

S 

19 

2:20      8:85      14:40    20:50 

M 

19 

2:80      8:40      14:.50    21:00 

|A  Th 

20 

2:20      S:80     14:40    20:50 

S 

20 

8:00      9:10      15:20      21:25 

Tu  20 

8:00      9:10      1.5:"25      21:^5  1 

E 

F 

21 

8:00        9:a5      15:20     21:20 

l>^ 

21 

8:40      9:45      15:50      '22:00 

AV  21 

8:50    10:00      16:a5      22:'20 

S 

22 

8:80        9:40      15:45      21:55 

0 :  Tu 

22 

4:10      10:20      16:30      22:80 

§ 

Th22 

4:30      10:30      16:40      22:50 

s 

23 

4:00      10:10      16:15      22:25 

|w 

23 

4:50      10:50      17:10      28:10 

F   23 

6:10      11:10      17:30      23:30 

c 

M 

24 

4:40      10:40      16:55      22:.55 

Th 

24 

5:26       11-20      17:40      2:J:40 

S    24 

5:60      11:45      1S:10    .     .     .  ' 

Tu 

25 

5:10      11:10      17:25      23:25 

N 

F 

25 

6:05    12:00      18:25    .     .     . 

N  to  S.  S  to  N.  N  to  8.   8  to  N. 

W 

26 

5:40      11:40      18:00      23:55 

1 N  to  8. 8  to  N.  N  to  8.   8  to  N. 

S 

25 

0:00      0:30      12:20      19:00 

Th 

27 

6:20      12:10      18:40    .    .     . 

S    26 !      0:20      6:50     12:85      19:a5 

jM 

26 

0:60       7:20      13:10      19:40 

N  to  8.  8  to  N.  N  to  8.   S  to  N. 

S  ,27 

1:00      7:30    18:20      19:65 

P  Tu  27 

1:35      8:06    14:00      20:35 

F   28 

0:30      7:00     12:50      19:20 

1  M  1  28 

1:45      8:25    14:25      20:50 

W 

28 

2:35      9:05    15:10      21:40 

N 

S    29 

1:15      7:40     13:40      20:10 

a  Tu  29 

2:50      9:25     15:86      22:00 

E  Th  29 

3:40    10:20    16:80    22:40 

1 

8   30 

2:00      8:40     14:40      21:15 

W|30 

4:10    10:40    16:50    28:10 

C        ' 

f|30 

5:10      11:20    17:40    .    .    . 

|C  M  31 

3:15      9:45     15:50      22:20 

StoN.  NtoS.  StoN.   NtoS.  11 

1— 1— _' 

1       1 

S|3l|     0:00      6:26      12:35     10:00  || 

it 
It 
d 
Is 
01 
0 
icl 

iaiK 
is  re 
Isturl 
pass 
ithe 
t>taiii 
entt 
redic 
Sto 
bout 
itht 
ilect 

3t  safe  for  any  vessel,  especially  a  lai^  one,  to  paa-s  from  below  Francis  Rocks,  to  above  Llesnol  Shoal.    During  spring  tide 
commended  to  pass  through  only  ator  near  the  time  of  middle  slack.    The  water  at  the  strength  of  the  current  is  very  much 
ied,  heaving  up  over  the  ledge  in  the  middle  and  boiling  and  swirling  in  the  channel,  especially  at  the  end  where  the  water 
hig  out    The  channel  is  so  narrow  and  the  current  so  variable  in  direction  that  if  a  vessel  gets  a  sheer  she  may  be  carried 
reef  or  shore  before  she  can  be  straightened  out.    The  currents  In  Sergius  Narrows  are  quite  irregular  (see  the  results 
ed  by  Lieut.  Commander  E.  K.  Moore,  U.  S,  N.,  given  on  page  481 ) ,  and  mariners  are  advised,  therefore,  to  be  on  hand  a  sulfi- 
Ime  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make  sure  of  the  dedred  alack  water,  in  case  the 
tiona  happen  to  be  too  late.    If  bound  to  the  northward,  a  vessel  should  be  on  hand  somewhat  before  the  time  given  under 
^  "  in  the  table,  and  if  bound  to  the  southward,  somewhat  before  the  time  given  under  "N  to  S"  in  the  table.    There  is 
half  an  hour  on  each  side  of  middle  slack  when  anv  ordinary  powered  vessel  can  pans  in  perfect  safety,  especially  if  going 
he  current.    Strangers  should  never  vary  from  the  rule  of  passing  either  way  at  the  slack-water  period,  taking  care  to 
a  time  of  slack  water  which  will  be  followed  by  a  favorable  current. 
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Seymmir  Namnvs  and  Serghis  Narrmt)S, 

In  order  to  satisfy  those  who  prefer  using  the  old  rules  for  obtaining  the  times  of  slack 
water,  rather  than  the  published  predictions  for  Seymour  Narrows  and  Sergius  Narrows,  the 
following  rules  are  given  here: 

At  Seymour  Narrows,  for  high-water  slacks  add  4h  53ni  to  Sitka  time  of  high  water,  and 
for  low-water  slacks  add  oh  to  Sitka  time  of  low  water.  The  result  is  in  120th  meridian  time 
without  further  correction.  The  mean  duration  of  slack  current  is  generally  about  12m,  but 
it  varies  from  about  30m  down  to  no  slack. 

At  Sergius  Narrows,  for  high-water  slacks  subti'act  2h  from  Sitka  time  of  high  water, 
and  for  low-water  slacks  subtract  2h  from  Sitka  time  of  low  water.  The  mean  duration  of 
slack  current  is  from  5m  to  20m.  At  the  end  of  high- water  slack  the  current  turns  and 
flows  southward  through  Sergius  Narrows  for  about  six  hours,  or  until  low-water  slack, 
after  which  the  current  turns  and  flows  northward  for  about  six  hours.  The  high  and  low 
tides  occur  nearlv  two  hours  after  slack  waters. 


The  following  tables  and  remarks  were  compiled  by  Lieut.  Commander  E.  K.  Moore, 
U.  S.  N.,  Assistant,  U.  S.  C.  &  G.  S.,  from  the  current  observations  he  obtained  in  1897  at 
Seymour  Narrows,  British  Columbia,  and  Sergius  Narrows,  Alaska. 

Seymour  NarrowH. 

h.  m. 

Mean  time  of  slack  after  higher  H. AV.     Sitka.     (58  Oba. ) 4  45 

Mean  variation  from  4h  45m 10 

Extreme  variation  24m  earlier  to  Ih  00m  later 1  24 

Meantimeof  Hlack  after  lower  H.W.     Sitka.     (USObs.) 4  50 

Mean  variation  from  4h  50m 17 

Extreme  variation  35m  earlier  to  54m  later 1  29 

Mean  time  of  slack  after  all  high  waters.     Sitka.     (2a3  Olis. ) 4  48 

Mean  variation  from  4h  48m 15 

Extreme  variation  33m  earlier  to  57m  later 1  30 

Mean  time  of  slack  after  lower  L.  W.     Sitka.     ( 122  Obs. ) 4  28 

Mean  variation  from  4h  28m 14 

Extreme  variation  28m  earlier  to  Ih  02m  later 1  30 

Mean  time  of  slack  after  higher  L.  W.     Sitka.     (53  Obs. ) 5  41 

Mean  variation  from  5h  41m 35 

Extreme  variation  Ih  15m  earlier  to  Ih  27m  later 2  42 

Mean  time  of  slack  after  all  low  waters.     Sitka.     (175  Obs.)  4  51 

Mean  variation  from  4h  51m 36 

Extreme  variation  51m  earlier  to  2h  1 7m  later 3  08 

^lean  time  of  slack  after  all  H.  and  L.  waters.     Sitka.     (378  Obs. ) 4  50 

]Mean  of  the  variation  from  4h  50m 23 

Extreme  variation  50m  earlier  to  2h  19m  later 3  08 

Mean  duration  of  slack  water 13 

\'ariation  of  duration  of  slack  water 6m  to  0  19 

The  time  used  at  Seymour  Narrows  is  120th  meridian,  and  that  at  Sitka  135th  meridian, 
so  that,  to  make  use  of  the  table,  take  the  time  of  high  or  low  water  from  the  Sitka  table, 
add  the  difference  shown  by  this  table,  and  the  time  will  be  that  of  slack  water  in  120th 
meridian,  or  Puget  Sound  time. 

The  mean  time  of  slack  after  higher  low  water  is  large  and  the  variation  is  also  large, 
but  this  constant  is  unimportant,  as  it  is  calculated  on  the  tide  which  has  the  least  change  in 
water  level,  consequently  the  weakest  current,  and  except  at  the  largest  springs  a  steamer 
can  pass  at  an}-  time  during  this  tide. 

The  interval  is  generally  shorter  at  or  about  the  spring  tides  and  longer  at  or  about  the 
neaps.  A  vessel  requiring  slack  water  should  be  on  hand  at  the  limit  of  the  variation,  and 
wait  if  the  current  is  running  too  strong. 
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Sergius  Narrows. 

h.  m. 

Mean  time  of  slack  before  higher  H.  W.     Sitka.     (87  Obe. ) 1  35 

Mean  of  the  variations  from  Ih  35m 19 

Extreme  variations  47m  earlier  to  47m  later 1  34 

Mean  time  of  slack  before  lower  H.  W.    Sitka.     (120  Obe.) 2  18 

Mean  of  the  variations  from  2h  18m 14 

Extreme  variations  47m  earlier  to  55m  later 1  42 

Mean  time  of  slack  before  all  high  waters.     Sitka.     (207  Obs. ) 2  00 

Mean  of  the  variations  from  2h  00m 24 

Extreme  variations  Ih  05ni  earlier  to  Ih  09m  later 2  14 

Mean  time  of  slack  before  lower  L.  W.     Sitka.     (99  Obs. ) 2  00 

Mean  of  the  variations  from  2h  00m 11 

JExtreme  variations  2lm  earlier  to  2om  later 46 

Mean  time  of  slack  before  higher  L.  W.     Sitka.     ( 135  Obs. ) 1  27 

Mean  of  variations  from  Ih  27m 11 

Extreme  variations  36m  earlier  to  40m  later 1  16 

Mean  time  of  slack  before  all  low  waters.     Sitka.     (234  Olx*". ) 1  41 

Mean  of  the  variations  from  Ih  41m 17 

Extreme  variations  40m  earlier  to  54m  later 1  34 

Mean  time  of  slack  before  all  H.  and  L.  W.     Sitka.     (441  Obs.)  1  50 

Mean  of  the  variations  from  1  h  50m 24 

Extreme  variations  Ih  15m  earlier  to  Ih  03m  later 2  18 

Mean  duration  of  slack  water 03 

Variation  of  the  above  h  practically 00 

!Mean  duration  of  weak  current  not  exceeding  2  knots.     (414  Obs. ) 50 

Variation  of  the  same 9m  to  2  00 

When  the  difference  shown  by  thi.s  table  is  subtracted  from  the  time  of  hi^h  or  low 
water  at  Sitka,  the  time  will  be  that  of  .slack  water  at  Sergius  Narrows,  in  13r)th  meridian 
time. 

All  the  larger  variations  of  the  above  table  occurred  at  or  near  neap  tides,  when  the 
current  was  weak  and  the  time  of  absolute  slack  was  not  important.  At  or  about  spring 
ti(lo><  the  variation  seldom  exceeded  10  minutes. 

Georg!a  Strait^  Bn'ttJ^/i  Coltfmhia. 

To  find  the  approximate  120th  meridian  time  of  shcl'  vmtev: 

(1)  At  Race  Passage,  for  the  large  tides,  take  Port  Townsend  time  of  high  tide  for 
higher  high  water  slack,  and  add  55  minutes  to  the  times  of  low  tide  for  lower  low  water 
slack.  For  small  tides  add  1  hour  20  minutes  to  Port  Townsend  times  of  tide  for  lower 
liigh  and  higher  low  water  slacks. 

XoTE. — At  Race  Passage  it  has  been  observed  that  the  ebb  stream  has  frequently  run,  during  small  tides, 
the  whole  time  the  tide  was  rising  by  the  shore. 

(2)  At  East  Point,  take  the  Port  Townsend  time  of  high  tide  for  higher  high  water 
slack,  and  add  1  hour  30  minutes  to  the  time  of  low  tide  for  lower  low  water  slack. 

(3)  At  Active  Pass,  take  the  Port  Townsend  time  of  high  tide  for  higher  high  water 
«lack,  and  add  1  hour  to  the  time  of  low  tide  for  lower  low  water  slack. 

(4r)  At  Portier  Pass,  subtract  15  minutes  from  the  Port  Townsend  time  of  high  tide  for 
higher  high  water  slack,  and  add  30  miimtes  to  the  time  of  low  tide  for  lower  low  water  slack. 

(5)  At  Dodd  Narrows,  for  the  large  tides,  subtract  40  minutes  from  Port  Townsend  time 
of  tide  for  higher  high  and  lower  low  water  slacks.  For  small  tides  take  Port  Townsend 
time  of  tide  for  high  or  low  water  slack. 

(*5)  At  Burrard  Inlet,  First  Narrows,  add  2  hours  and  30  minutes  to  the  large  tides  and 
2  hours  to  the  small  tides  at  Port  Townsend. 
24290—03 31 
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(7)  At  Yuculta  Rapids^  Stuart  Inland,  for  large  tides  take  Port  Townsend  time  of  tide 
for  high  and  low  water  slacks.  For  small  tides  add  1  hour  and  30  minutes  to  the  Port 
Townsjend  times  to  obtain  high  or  low  water  slack. 

(8)  At  Hole  in  the  Wall,  add  45  minutes  to  Port  Townsend  time  of  tide. 

(9)  At  Seechelt  Rapids,  add  4  hours  30  minutes  to  the  Port  Townsend  time  of  the  large 
tides  and  4  hours  to  the  time  of  the  small  tides. 

Note. — The  time  of  slack  water  for  small  tides  is  more  uncertain  than  for  the  large  tides. 

These  rules  were  furnished  by  Capt.  J.  T.  Walbran,  commanding  D.  G.  S.  Quadra. 

Chatham  Strait^  Alaska. 

To  find  the  approximate  135th  meridian  time  of  stuck  water: 

At  Killisnoo,  Kootznahoo  Roads,  add  3  hours  to  the  Sitka  time  of  the  higher  high 
waters,  and  add  2  hours  to  the  time  of  all  other  tides.  The  current  turns  from  ESE.  to 
WNW.  between  high  and  low  water,  and  from  WNW.  to  ESE.  between  low  and  high  water. 
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6  22 

6  23 

6-23 

6  24 

6  25 

6  2i')  , 

9 

28  S 

25 

6  10 

6  11 

6  12 

6  13 

6  14 

6  16 

6  16 

6  18 

6  18 

6  18 

6  19 

620 

620 

6-21 

6  *22 

6  22 

7 

30  S 

Mar.    2 

6  09 

6  10 

6  11 

6  12 

G  12 

6  14 

6  14 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  19  ' 

6 

34 

7 

6  08 

608 

609 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  14 

6  15  i 

3 

37 

12 

6  06 

6  06 

6  07 

6  08 

6  OS 

6  09 

6  09 

6  09 

609 

609 

6  10 

6  10 

6  10 

6  10 

6  10 

6  11 

1 

39  S 

17 

6  05 

6  05 

6  a5 

6  05 

6  05 

6  Ot> 

6  0(> 

6  06 

6  06 

6  06 

606 

6  06 

6  06 

6  06 

606 

6  0C> 

0 

20  X 

22 

6  03 

6  03 

6  03 

6  03 

6  03 

6  0:3 

6  0;} 

6  03 

6  02 

602 

6  02 

602 

6  02 

6  02 

6  02 

6  02 

2 

18  N 

27 

6  02 

6  01 

6  01 

6  01 

6  00 

6  00 

600 

5  59 

5  59 

569 

5  59 

5  58 

5  .58 

5  68 

5  58 

5  58 

4 

15  N 

Apr.     1 

6  00 

6  00 

5  59 

5  58 

5  .58 

5  57 

6  56 

5  5() 

5  56 

6.55 

6  55 

5  .55 

5  54 

6  54 

5  54 

5  53 

6 

09 

6 

5  59 

5  58 

5  57 

6  56 

5  .55 

5  .54 

5  54 

5  53 

5  63 

5  52 

6  .52 

5  51 

660 

5  60 

5  50 

5  49 

8 

02 

11 

5  57 

5  56 

5  55 

5  5.1 

5.53 

5  52 

5  51 

550 

6  49 

5  49 

5  48 

5  48 

5  47 

6  46 

5  46 

6  45 

9 

51 

16 

5  56 

5  51 

653 

5  52 

5  50 

5  49 

5  48 

5  47 

5  46 

5  46 

5  45 

5  44 

5  43 

5  42 

5  42 

6  41 

11 

:J5 

21 

5  55 

5  53 

5  62 

6  51 

5  49 

5  47 

5  46 

6  45 

5  44 

5  43 

6  42 

5  41 

5  40 

5  39 

5  38 

5  37 

13 

15  N 

26 

5  M 

5  52 

5  50 

5  48 

5  46 

5  44 

5  43 

5  42 

6  41 

5  40 

6  39 

5  38 

5  87 

5  36 

5  35 

5  34 

14 

50  N 

May     1 

5  53 

5  51 

5  49 

5  47 

5  44 

5  42 

5  41 

6  40 

539 

538 

536 

5  35 

5  34 

5  33 

5  32     5  31 

16 

19 

6 

6  53 

5  51 

5  49 

5  45 

5  43 

5  41 

6  39 

5  38 

5  37 

536 

634 

6  33 

6  32 

530 

6  29     5  '28 

17 

42 

11 

5  52 

550 

5  47 

6  44 

5  42 

5  39 

5  38 

5  36 

5  &5 

634 

6  32 

5  31 

6  30 

5  28 

5  -26  1  5  25 

18 

55 

16 

5  52 

5  50 

5  47 

5  44 

5  41 

5  38 

5  37 

5  35 

584 

5  82 

6  31 

6  29 

5  28 

5  '26 

5  '26     5-23 

19 

58 

21 

5  52 

5  50 

5  46 

5  44 

5  40 

5  38 

5  36 

5  34 

633 

5  81 

6  90 

6  28 

5  '26 

5  25 

6  23  !  5  21 

21 

00 

26 

5  53 

5  50 

5  47 

5  44 

5  40 

5  37 

bm 

5  34 

5  82 

5  81 

5  29 

5  27 

5 '25 

6-24 

5  22  :  5  -Jt) 

21 

48  N 

31 

5  53 

550 

5  47 

6  44 

5  40 

5  37 

5  3.5 

5  34 

6  32 

5  30 

6  28 

527 

5  26 

5  23 

5  21 

5  19 

22 

28  N 

June    5 

5  54 

5  51 

5  48 

5  44 

5  41 

5  37 

5  36 

5  34 

5  32 

5  30 

5  28 

5  '26 

5  25  1  5  *22 

5 '21 

5  1« 

22 

57 

10 

5  55 

5  52 

5  48 

5  45 

5  41 

5  38 

5  36 

5  34 

5  32 

5  31 

5  29 

5  27 

525 

523 

5  21 

6  19 

23 

17 

15 

5  56 

5  .t3 

5  49 

5  46 

5  42 

5  38 

5  37 

5  35 

5  83 

5  31 

5  80 

5  28 

526 

5  24 

5-22 

5 -20 

•23 

26 

20 

5  57 

5  54 

5  TjO 

5  47 

5  43 

5  39 

5  38 

5  36 

6  34 

5  32 

5  81 

6  29 

527 

5  26 

6  23 

5  21 

23 

25 

25 

5  58 

5  55 

5  51 

5  48 

5  44 

5  41 

5  39 

5  37 

5  36 

6  33 

6  32 

6  30 

5  28 

5  26 

6  24 

5  22 

1    '^ 

14  N 

30 

5  59 

5  56 

5  52 

5  49 

5  46 

5  42 

5  40 

5  38 

586 

5  &5 

5  83  1  5  81 

529 

5  27 

5  25  j  5  23 

22 

52  N 

July     5 

600 

5  57 

5  54 

5  50 

5  47 

5  43 

5  42 

5  39 

5  38 

5  36 

534 

682 

6  30 

5  29 

6  27 

5*25 

22 

21 

10 

6  01 

5  .58 

5  55 

5  51 

5  4.S 

5  44 

5  43 

5  40 

539 

536 

536 

584 

6  82 

580 

628 

5  -27 

21 

40 

15 

6  02 

5  59 

5  55 

5  52 

5  49 

5  45 

5  44 

5  42 

5  41 

539 

5  87 

686 

534 

5  32 

6  80 

5  28 

20 

50 

20 

6  02 

5  59 

5  5(5 

5  5;i 

5  .50 

5  47 

5  45 

5  44 

5  42 

5  40 

6  39 

6  37 

686 

534 

6  32 

5  'SO 

19 

50 

25 

6  02 

6  00 

5  57 

5  51 

5  51 

5  48 

5  46 

5  45 

6  43 

5  42 

640 

5  39 

5  87 

536 

6  34 

5  32 

1     18 

43  N 

30 

6  02 

6  00 

5  57 

5  .Vj 

5  52 

5  49 

5  47 

5  46 

5  44 

5  43 

5  42 

5  40 

589 

5  87 

5  86 

5  34 

17 

28  X 

Auk.    4 

6  02 

6  00 

5  57 

5  .V) 

5  52 

5  49 

5  48 

5  47 

5  46 

5  44 

5  43 

5  42 

5  40 

5  39 

6  87  1  5  36 

16 

Otl 

9 

6  02 

5  59 

5  57 

5  .55 

5  .52 

5  .50 

5  49 

5  48 

5  46 

5  45 

5  44 

6  43 

5  41 

5  40 

5  39     5  3*> 

14 

37 

14 

6  01 

5  59 

5  57 

5  54 

5  52 

5  50 

5  49 

5  48 

5  47 

5  46 

5  45 

5  44 

6  43 

5  42 

5  40  1  5  39 

13 

03 

19 

6  00 

5  58 

5  56 

5  54 

5  52 

5  50 

5  .50 

5  48 

5  48 

5  47 

5  46 

5  45 

5  44 

5  43 

5  42     5  41 

11 

23 

24 

6  59 

5  67 

5  55 

5  54 

5  .52 

5  50 

5  .50 

5  49 

6  48 

5  47 

6  46 

5  46 

5  46 

5  44 

5  43  !  5  42  ' 

9 

39  X 

29 

5  57 

5  56 

5  54 

5  53 

5  52 

5  .50 

550 

5  49 

5  48 

5  48 

5  47 

5  46 

5  46 

5  45 

5  44  j  5  43  , 

7 

51  X 

8ept.    3 

5  56 

5M 

5  53 

5  52 

5  51 

5  50 

5  50 

5  49 

5  48 

5  48 

5  47 

5  47 

5  46 

5  46 

5  45 

5  44 

6 

00 

8 

5  54 

5  53 

5  52 

5  .52 

5.51 

5  bO 

5  50 

5  49 

6  49 

5  48 

5  48 

5  47 

5  47 

5  46 

5  46 

5  46 

4 

07 

13 

5  52 

5  52 

5  51 

5  51 

5  50 

5  49 

5  49 

5  49 

5  49 

6  48 

5  48 

5  48 

5  48 

5  47 

5  47 

5  47 

2 

11 

18 

5  51 

5  51 

5  50 

5  50 

5  49 

5  49 

5  49 

5  49 

5  49 

5  48 

5  48 

5  48 

5  48 

5  48 

5  48 

5  4.H 

0 

15  X 

23 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

6  49 

6  49 

6  49 

5  49 

5  49 

5  49 

5  49 

5  49 

1 

42  S 

28 

5  47 

5  47 

5  48 

5  48 

5  48 

5  48 

5  48 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  50 

5  50 

5  50 

3 

39  S 

Oct.     3 

5  45 

5  56 

5  46 

5  47 

5  48 

5  4S 

5  48 

5  49 

5  49 

5  49 

5  50 

5  50 

5  60 

5  51 

5  51 

5  51 

5 

35 

8 

5  44 

5  45 

5  46 

6  47 

5  47 

6  48 

5  48 

5  49 

6  49 

5  50 

5  60 

5  51 

5  51 

5  52 

5  52 

5  52 

7 

28 

13 

5  43 

5  44 

5  45 

5  46 

5  47 

5  4s 

5  49 

5  49 

5  .50 

5  50 

5  51 

5  52 

5  52 

5  5:} 

653 

554 

9 

20 

18 

5  42 

5  43 

6  44 

5  46 

5  47 

5  48 

5  49 

5  .50 

6  50 

5  61 

5  52 

5  53 

5  53 

5  54 

5  65 

5  5<\ 

11 

08 

23 

5  41 

5  42 

5  44 

5  46 

5  47 

5  49 

5.50 

5  51 

5  51 

5  52 

5  .53 

5  bi 

5  55 

5  56 

5  57 

5  5s 

12 

51  S 

281 

5  40 

5  42 

5  44 

5  46 

5  47 

5  49 

5  51 

5  52 

5  52 

554 

5  54 

5  56 

5  56 

5  58 

5  59 

6  00 

14 

30  S 

Xov.    2 

5  40 

5  42 

5  44 

5  46 

5  48 

5  ,50 

5  52 

5  53 

5  54 

5  .55 

5  56 

5  57 

5.58 

6  00 

6  01 

6  02 

16 

03 

7 

5  40 

5  42 

5  45 

5  47 

5  49- 

5  .52 

5  5:5 

5  54 

5  56 

5  67 

5.58 

569 

6  00 

6  02 

60S 

6  04 

17 

29 

12 

5  40 

5  43 

5  46 

5  48 

5  .51 

5  ,53 

5  .V5 

5  .56 

5  57 

5  59 

6  00 

6  01 

603 

6  04 

606 

6  07 

1     1« 

48 

17 

5  41 

6  44 

5  47 

5  .50 

5  .52 

5  5,5 

5  57 

5  58 

600 

6  01 

602 

604 

6  06 

6  07 

608 

6  10 

19 

58 

22 

5  42 

5  45 

5  48 

5  51 

5  54 

5  57 

5.59 

6  00 

6  02 

604 

6  06 

6  07 

6  08 

6  10 

6  11 

6  13 

20 

59  S 

27 

5  44 

5  47 

5  50 

5  .54 

5  56 

5  59 

6  01 

6  02 

6  04 

6  a5 

6  08 

609 

6  11 

6  18 

6  14 

6  16 

1    21 

51  S 

Dec.     2 

5  45 

5  49 

5  52 

5  fie, 

5  59 

6  01 

6  08 

6  05 

6  07 

609 

6  10 

6  12 

6  14 

6  16 

6  18 

6  19 

'^ 

32 

7 

5  47 

5  51 

5  54 

5  .58 

6  01 

6  04 

6  06 

6  08 

6  10 

6  12 

6  13 

6  15 

6  17 

6  19 

6  21 

6  '22 

23 

02 

12 

5  m 

5  53 

5  57 

6  00 

6  04 

6  07 

6  09 

6  11 

6  12 

6  14 

6  16 

6  18 

6  20 

622 

6  24 

6  25 

'    23 

20 

17 

5  52 

5  5() 

5  59 

6  03 

6  o<; 

6  09 

6  11 

6  13 

6  15 

6  17 

6  19 

6  21 

623 

6  24 

626 

6-28 

23 

27 

22 

5  54 

6  .58 

6  02 

6  05 

6  W 

6  12 

6  14 

6  16 

6  18 

6  20 

6  22 

6  23 

6  25 

627 

629 

6  31 

23 

22  S 

27 

6  57 

6  01 

6  04 

6  08 

6  11 

6  14 

6  16 

6  18 

6  20 

6  22 

6  24 

6  26 

628 

6  29 

6  31 

6;« 

23 

05  S 

Jan.     1 

5  69 

6  02 

6  06 

6  10 

6  14 

6  17 

6  19 

6  20 

6  22 

6  24 

6  26 

628 

6  80 

6  32 

638 

6  35 

TABLE  10.— MEAN  UX}AL  TIME  OF  SUN  SET. 


485 


North  Latitude. 

'  Declina- 
tion. 

Approx. 
date. 



1 

1 

0° 

^ 

■  4P 

6° 

8^ 

10°  \ 

11° 

120 

130 
A.  m. 

14° 

15° 

16° 

17° 
A.m. 

18° 

19° 

20° 

O      t 

A.m. 

..«. 

h.m. 

A.  in. 

A.  m. 

A.  m. 

A.  m. 

A.  ni. 

*..«. 

h.m. 

A.m. 

A.  m. 

A.m. 

A.m. 

23  03  S 

Jan.  1 

608 

6  05 

6  01 

6  67 

5  58 

5  60 

5  49 

5  48 

6  46 

5  44 

5  42 

5  40 

■  :« 

5  87 

5  35 

5  38 

>  22  34 

6 

6  10 

6  07 

604 

6  69 

6  56 

5  53 

5  62 

5  50 

5  49 

5  47 

5  45 

5  43 

:>  42 

5  40 

5  88 

5  86 

.  21  53 

11 

6  12 

6  09 

606 

6  03 

6  00 

556 

6  55 

553 

5  51 

5  50 

5  48 

5  46 

5  45 

5  43 

5  41 

5  39 

.  21  02 

16 

6  14 

6  11 

6  08 

6  01 

6  01 

5  .W 

5  57 

5  56 

5  54 

5  52 

5  51 

5  49 

5  48 

5  46 

544 

5  43  ! 

t  20  01 

21 

6  16 

6  12 

6  09 

6  07 

6  04 

6  01  1 

6  00 

5  58 

5  57 

6  55 

554 

5  52 

5  50 

5  49 

5  47 

5  46  1 

18  50 

26 

6  16 

6  13 

6  10 

609 

6  06 

6  03 

6  02 

6  00 

5  59 

5  58 

5  66 

6  55 

5  53 

5  52 

5  50 

5  49  1 

17  31  S 

81 

6  17 

6  14 

6  12 

6  10 

6  08 

6  a5 

6  04 

6  03 

6  01 

6  00 

559 

5  58 

5  56 

5  56 

5  53 

5  52 

16  04  S 

Feb.  5 

6  18 

6  16 

6  14 

6  10 

6  08 

606 

6  06 

6  04 

6  03 

6  02 

6  01 

6  00 

5  58 

5  57 

5  56 

5  55 

14  80 

10 

6  18 

6  16 

6  14 

6  12 

6  10 

6  08 

6  07 

6  06 

6  04 

6  04 

6  02 

6  02 

6  00 

5  59 

5  58 

5  58  ' 

12  61 

15 

6  18 

6  16 

6  14 

6  13 

6  11 

6  09 

6  08 

6  07 

6  06 

606 

6  a5 

6  04 

6  03 

6  02 

6  01 

6  00  i 

11  06 

20 

6  18 

6  16 

6  14 

6  13 

6  12 

6  10 

6  09 

6  08 

6  08 

6  07 

6  06 

6  05 

6  05 

6  04 

6  03 

6  02 

9  16  8 

25 

6  17 

6  16 

6  14 

6  18 

6  12 

6  11  , 

6  10 

6  09 

6  09 

6  08 

6  08 

6  07 

6  06 

6  a5 

6  04 

6  04 

7  18  S 

Mar.  2 

6  16 

6  15 

6  14 

6  13 

6  12 

6  11  1 

6  11 

6  10 

6  10 

6  09 

0  09 

6  08 

6  08 

6  07 

6  06 

606 

6  23 

7 

6  15 

6  14 

6  18 

6  13 

6  12 

6  11  1 

6  11 

6  10 

6  10 

6  10 

6  09 

6  09 

6  09 

6  08 

6  08 

608 

3  25 

12 

6  14 

6  13 

6  12 

6  12 

6  12 

6  11 

6  11 

6  11 

6  11 

6  10 

6  10 

6  10 

6  10 

6  JO 

6  09 

6  09 

1  27  S 

17 

6  12 

6  12 

6  12 

6  12 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11  j 

0  32  X 

22 

6  11 

6  12 

6  12 

6  11 

6  11 

6  11  1 

6  11 

6  11 

6  11 

6  11 

6  12 

6  12 

6  12 

6  12 

6  12 

6  12  ' 

2  SON 

27 

609 

609 

6  10 

6  10 

6  10 

6  11  1 

6  11 

6  11 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  13 

6  13 

4  '  26  N 

Apr.  1 

608 

6  09 

6  10 

6  10 

6  10 

6  11  1 

6  11 

6  12 

6  12 

6  12 

6  13 

6  18 

6  14 

6  14 

6  14 

6  15 

6  21 

6 

606 

6  07 

6  08 

609 

6  10 

6  11  1 

6  11 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  15 

6  16 

6  16  . 

'  8  18 

11 

6  05 

6  06 

607 

6  08 

6  10 

6  11 

6  11 

6  12 

6  13 

6  13 

6  14 

6  15 

6  16 

6  16 

6  17 

6  17 

10  01 

16 

604 

6  06 

6  07 

6  08 

6  09 

6  11 

6  12 

6  12 

6  13 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

6  19 

U  46 

21 

603 

6  05 

6  07 

6  08 

6  09 

6  11 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  18 

6  19 

6  '20 

13  25  N 

26 

6  02 

604 

6  06 

6  07 

6  09 

6  11 

6  12 

6  13 

6  14 

6  16 

6  17 

6  18 

6  19 

6  20 

6  21 

6  22 

14  59  N 

May  1 

6  01 

6  04 

6  06 

6  07 

6  10 

6  12 

6  18 

6  14 

6  15 

6  16 

6  18 

6  19 

6  20 

6  21 

6  22 

6  24 

16  27 

6 

6  00 

6  03 

6  05 

6  08 

6  10 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19 

6  20 

6  22 

6  23 

6  '24 

6  26  , 

17  48 

11 

600 

6  03 

6  05 

608 

6  11 

6  13 

6  15 

6  16 

6  18 

6  19 

6 '20 

6  22 

6  23 

6  25 

6  -26 

6  28  1 

'  19  02 

16 

6  00 

6  03 

606 

6  09 

6  12 

6  14 

6  16 

6  17 

6  19 

6  '20 

6  21 

6  -23 

6  25 

626 

6  28 

6  80  i 

20  04 

21 

.6  00 

6  03 

6  06 

609 

6  12 

6  15 

6  17 

6  IS 

6  20 

6 '22 

6  23 

6  25 

6  -26 

6 '28 

6  30 

6  82  1 

21  05 

26 

6  01 

6  04 

607 

6  10 

6  13 

6  17 

6  18 

6  ^20 

6  22 

6  '23 

6  25 

6  27 

6  28 

6  80 

6  82 

6  34 

21  53  N 

81 

6  01 

6  05 

608 

6  11 

6  14 

6  18 

1 

6  *20 

6  21 

6  23 

6  25 

6  26 

628 

6  :J0 

6  82 

6  84 

6  36 

22  31  N 

June  5 

6  02 

6  06 

609 

6  12 

6  16 

6 19 ; 

6  21 

6  -23 

6  25 

6  26 

6  '28 

6  80 

6  82 

634 

6  86 

6  88 

•23  00 

10 

6  03 

6  07 

6  10 

6  13 

6  16 

6  20  1 

6  22 

6  '24 

6  26 

6  '28 

6  30 

6  32 

6  34 

6  86 

6  37 

6  39  1 

.  23  18 

15 

6  04 

6  08 

6  11 

6  15 

6  18 

6  22 

6  24 

6  26 

6  27 

6  '29 

6  81 

6  83 

6  35 

6  37 

6  39 

6  41 

23  26 

■20 

6  ao 

6  09 

6  12 

6  16 

6  20 

6  -23 

6  25 

6  -27 

6  '29 

6  30 

0  5J2 

6  34 

6  36 

6  38 

6  40 

6  42  ! 

•23  24 

25 

6  06 

6  10 

6  14 

6  17 

6  21 

6  24 

6  26 

6  28 

6  30 

6  31 

6  33 

6  35 

6  87 

6  89 

6  41 

6  43  1 

23  12  X 

30 

6  07 

6  11 

6  14 

6  18 

6  21 

6  '25  , 

6  27 

6  2h 

6  30 

6  32 

6  34 

6  36 

6  38 

6  40 

6  42 

6  44 

'  22  oON 

July  5 

608 

6  12 

6  15 

6  19 

6  22 

6  25 

6  27 

6  -29 

6  81 

6  32 

6  34 

6  36 

6  38 

6  40 

6  42 

6  44 

22  17 

10 

6  09 

6  12 

6  16 

6  19 

6  ^22 

6  26 

6  27 

6  '29 

6  31 

6  33 

6  34 

6  36 

6  38 

6  40 

6  42 

6  44 

21  36 

15 

6  10 

6  13 

6  16 

6  19 

6  22 

6  '26 

6  27 

6  '29 

6  31 

6  32 

6  34 

6  36 

6  38 

6  39 

6  41 

6  48 

20  44 

20 

6  10 

6  13 

6  16 

6  19 

6-22 

6  25 

6  -27 

6  28 

6  30 

6  82 

6  33 

6  35 

6  37 

6  38 

6  40 

6  42 

■  19  44 

■25 

6  10 

6  13 

6  16 

6  20 

6  '23 

6  '25 

6  27 

6  27 

6  29 

6  81 

6  32 

6  34 

6  35  1  6  37 

6  38 

6  40 

18  36  N 

30 

6  10 

6  13 

6  15 

6  19 

6  22 

6  24 

6  26 

6  26 

6  28 

6  29 

6  31 

6  32 

6  34 

6  35 

6  86 

688 

17  20  N 

Aug.  4 

6  10 

6  12 

6  16 

6  18 

6  21 

6  -23 

6  24 

6  25 

6  26 

6  27 

6  '29 

6  30 

6  31 

6  33 

6  84 

686 

15  57 

9 

6  09 

6  11 

6  14 

6  17 

6  19 

6  21 

6  '23 

6  28 

6  24 

6  '25 

6  26 

6  28 

6  29 

630 

6  31 

6  83 

14  28 

14 

6  08 

6  10 

6  12 

-6  15 

6  17 

6  19 

6  21 

6  21 

6  '22 

6  23 

6  24 

6  25 

6  '26 

6  27 

6  28 

6  29 

12  63 

19 

6  07 

6  09 

6  11 

6  13 

6  15 

6  17 

6  IS 

6  18 

6  19 

6  20 

6  21 

6  '22 

6  23 

6 '24 

6  25 

6  26 

11  13 

24 

6  06 

6  07 

6  09 

6  10 

6  12 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

6  18 

6  19 

6  20 

6  21 

6  22 

9  29  N 

29 

6  05 

6  07 

6  08 

6  09 

6  11 

6  12 

6  13 

6  12 

6  13 

6  14 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

7  40  N 

Sept.  3 

6  08 

6  04 

6  Oo 

6  07 

6  08 

6  09 

6  09 

609 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  14 

5  49 

8 

6  02 

6  03 

6  04 

604 

6  05 

6  06 

6  06 

6  06 

6  0(» 

6  07 

6  07 

6  07 

608 

6  08 

6  09 

6  09 

3  55 

13 

600 

6  00 

6  00 

6  02 

6  02 

6  03 

6  03 

6  02 

6  02 

6  06 

6  03 

6  03 

6  04 

6  04 

6  04 

6  05 

2  00 

18 

5  5S 

5  58 

5  58 

5  58 

5  58 

5  59 

5  59 

5  59 

5  59 

5  59 

5  59 

6  00 

6  00 

6  00 

600 

6  00 

0  03N 

23 

5  56 

5  56 

656 

6  56 

656 

5  56 

5  56 

5  56 

5  56 

6  56 

5  56 

5  66 

5  56 

5  56 

5  66 

5  66 

1  54  S 

•28 

5  56 

5  55 

554 

5  53 

5  53 

553; 

5  52 

5  52 

5  52 

5  52 

5  52 

5  52 

5  52 

5  51 

5  51 

5  51 

3  51  S 

Oct.  3 

5  53 

5  63 

8  62 

5  51 

550 

5  50  1 

5  50 

5  49 

5  49 

5  49 

5  49 

5  48 

5  48 

5  48 

5  47 

5  47 

6  46 

8 

5  52 

6  61 

5  50 

5  48 

5  48 

5  47  i 

5  46 

5  40 

5  45 

5  45 

5  44 

5  44 

5  44 

5  43 

5  43 

5  42 

7  40 

13 

5  50 

5  49 

5  48 

5  47 

5  46 

5  45 

5  44 

5  43 

5  42 

5  42 

5  41 

5  41 

5  40 

5  39 

5  89 

688 

9  81 

18 

5  49 

5  48 

5  46 

5  45 

544 

5  42 

5  41 

5  40 

5  40 

5  39 

5  38 

5  38 

5  37 

5  85 

5  35 

5  84 

11  18 

23 

5  48 

5  46 

6  45 

5  43 

5  41 

5  40 

5  39 

5  3S 

6  37 

5  36 

5  36 

636 

534 

533 

632 

6  31 

18  02  S 

28 

5  48 

5  46 

5  44 

5  42 

5  40 

5  38 

5  37 

5  36 

5  35 

534 

5  33 

5  32 

6  81 

5  80 

5  29 

5  28 

1  14  40  S 

Nov.  2 

5  48 

5  45 

5  48 

5  41 

5  39 

5  37 

5  36 

5  34 

0  33 

5  32 

5  31 

580 

529 

528 

5  26 

5  25 

16  12 

7 

5  48 

5  45 

5  43 

5  41 

5  3S 

5  36 

5  35 

5  38 

5  32 

5  31 

5  30 

5  28 

5  27 

5  26 

5  '24 

5  23 

1  17  88 

12 

5  48 

5  46 

543 

5  40 

5  ;^ 

5  35 

5  34 

5  32 

5  31 

5  30 

5 '29 

5  27 

5  26 

6  24 

5  23 

5  21 

,  18  55 

17 

5  49 

546 

5  44 

5  41 

5  38 

5  35 

5  34 

5  32 

5  31 

p'29 
5  29 

5  '28 

5  26 

5  -25 

623 

5  22 

520 

, 

20  05 

22 

5  50 

5  47 

5  45 

5  41 

5  38 

5  35 

534 

5  32 

5  31 

5  '28 

5  26 

5  24 

523 

5  21 

5  20 

' 

21  06  8 

27 

5  52 

6  49 

5  46 

6  42 

539 

5  36 

5  35 

5  33 

5  31 

5  80 

5  '28 

5  '26 

5  -25 

523 

5  21 

5  -20 

21  65  S 

Dec.  2 

5  53 

5  49 

5  47 

5  48 

5  40 

5  87  1 

5  36 

5  34 

5  82 

5  31 

529 

5  27 

5  25 

5  24 

5  22 

620 

•22  85 

7 

6  65 

5  51 

6  49 

545 

5  42 

5  39  , 

6  37 

5  36 

5  34 

5  32 

580 

5  28 

5  27 

5  25 

5  23 

5  21 

23  04 

12 

568 

6  55 

5  52 

5  47 

5  44 

5  41 

5  39 

5  37 

5  36 

634 

532 

630 

5  28 

5  26 

5  24 

628 

28  21 

17 

6  00 

5  56 

5  58 

5  50 

5  47 

5  43 

5  41 

5  40 

5  38 

5  36 

5  34 

5  32 

5  30 

528 

5  27 

6  25 

23  27 

22 

603 

6  00 

6  66 

6  52 

5  48 

5  45 

5  43 

5  42 

5  40 

5  38 

5  36 

5  35 

5  33 

5  81 

5  29 

627 

23  21  8 

27 

6  05 

6  01 

5  58 

5  55 

5  52 

5  48 

5  46 

5  45 

5  43 

5  41 

5  39 

5  37 

5  35 

534 

5  32 

580 

28  08  S 

Jan.  1 

6  08 

605 

6  01 

5  57 

5  53 

5  50  1 

5  49 

.. 

5  46 

5  44 

5  42 

5  40 

5  38 

5  37 

5  35 

683 

486 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


North  Ixttitude. 

Declina- 
tion. 

*1??{^." 

1 

1 

21° 

22° 

23°  ' 

24° 

25P 

26° 

27° 

^Hip 

•29° 

30° 

31° 

32° 

33° 

34° 

35°  ,  36°  j 

o 

' 

h.  m. 

h.  m. 

'im.: 

h.  m. 

/*.  7/1. 

h.  m. 

A.  m. 

h.m. 

h.m. 

h.m. 

h.m. 

h,m. 

A.m. 

A.  TO. 

A,»i.  A.m. 

23 

Of)  S 

Jan.  1 

6  37 

6  39 

6  41  1 

6  43 

6  45 

6  47 

6  49 

6  51 

664 

6  56 

6  68 

7  01 

7  03 

706 

7  08  7  10  : 

22 

37 

6 

6  38 

6  40 

6  42  ' 

6  44 

6  46 

6  4.S 

6  50 

6  .52 

6  56 

6  57 

6  59 

7  01 

704 

706 

7  08  7  11 

21 

58 

11 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  51 

6  53 

6  56 

6  67 

6  69 

7  01 

7  04 

7  06 

7  08  7  11 

21 

08 

16 

6  40 

6  41 

6  43 

6  46 

6  47 

6  49 

6  50 

6  .52 

6  54 

6  56 

658 

7  00 

703. 

705 

7  07  7  09  ; 

20 

07 

21 

6  30 

6  41 

6  43 

6  44 

6  46 

6  48 

6  49 

6  51 

6  63 

6  66 

6  67 

659 

7  01 

7  03 

7  05  7  07 

18 

58 

26 

6  38 

6  40 

6  42 

6  43 

6  45 

6  46 

6  48  ' 

6  50 

6  52 

663 

666 

6  57 

659 

7  01 

7  02  7  W 

17 

39  S 

31 

6  37 

6  38 

6  40  , 

6  41 

6  43 

6  44 

6  46 

6  48 

6  49 

6  61 

6  52 

6  54 

6  56  1  6  .58 

7  00  7  02 

16 

13  S 

Feb.  5 

6  35 

6  36 

6  38 

6  39 

6  41 

6  42 

6  43 

6  45 

6  46 

6  48 

6  49 

6  51 

6  .52 

6  M 

6  55  6  .57 

14 

40 

10 

6  33 

6  34 

6  35 

6  36 

6  38 

6  39 

6  40 

6  41 

6  42 

6  43 

6  44 

6  46 

6  48 

6  49 

6  80  6  52 

13 

01 

15 

6  30 

6  31 

6  32 

6  3.3 

6  34 

6  3.-) 

6  36 

6  37 

6  38 

6  40 

6  41 

6  42 

6  43 

6  44 

645  '  6  46 

11 

16 

20 

6  27 

6  28 

6  29  1 

6  30 

6  31 

6  32 

6  33 

634 

6  35 

636 

6  37 

6  38 

6  39 

6  40 

6  41  6  42 

9 

28  S 

25 

6  -23 

6  24 

6  -24 

6  -25 

6  -26 

6  -27 

6  '28 

6  -28 

6  29 

6  80 

6  31  t  6  32 

6  33 

6  34 

6  35  6  36 

7 

30  S 

Mar.  2 

6  19 

6  20 

6  20  , 

6  21 

6  22 

6  22 

6  2:? 

6  23 

6  24 

6  25 

6  2.5 

6-26 

6  26 

627 

6  28  6  29 

5 

34 

7 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  18 

6  19 

6  19  1  6  20 

6  '20 

6  20 

6  21  6  21 

3 

37 

12 

6  11 

6  11 

6  11 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  13 

6  13 

6  14 

6  14 

6  14 

6  14  6  14 

1 

39  S 

17 

6  06 

6  06 

6  06 

6  07 

6  07 

6  07 

6  07 

6  07 

6  07 

6  07 

607 

607 

6  07 

6  07 

6  07  6  07 

0 

20  N 

•22 

6  02 

6  02 

6  02 

6  \yi 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

r.  00 

6  00 

6  00  6  Ol» 

2 

18  x\ 

27 

5  57 

5  57 

5  57  , 

5  67 

5  56 

5  56 

5  56 

5  .56 

5  65 

5  56 

5  .55 

5  .>4 

5  54 

5  .53 

5  53  5  .52 

4 

15  N 

Apr.  1 

5  53 

5  52 

5  52 

5  52 

5  .51 

5  51 

5.50 

5  50 

5  49 

5  49 

5  48 

5  48 

5  47 

5  46 

5  46  5  45 

6 

09 

6 

5  48 

5  48 

5  47 

5  47 

5  M\ 

5  45 

5  45 

5  44 

5  44 

6  43 

5  42 

6  42 

5  41 

5  40 

5  39  5  3S 

8 

02 

11 

5  44 

5  43 

5  42 

5  42 

5  41 

5  40 

5  40 

5  39 

6  as 

6  37 

6  3(> 

5  35 

5*4 

5  33 

5  32  5  31 

i   9 

51 

16 

5  40 

5  39 

5  38  1 

5  37 

5  36 

5  35 

5  34 

5  34 

6  32 

5  31 

5  30 

5-29 

5  28 

5  27 

6  "26  5  24 

1  11 

35 

21 

6  3t; 

5  35 

5  34  1 

5  3:^ 

5  :12 

5  31 

5«) 

5  28 

5  27 

5-26 

5  '25 

5  24 

5-22 

5  21 

5  -20  5  18 

1  13 

15  X 

26 

5  32 

5  31 

5  30 

5  29 

5  28 

5  26 

5  25 

5  24 

5  22 

5  21 

5  20 

5  18 

5  17 

5  15 

5  13  .  5  12 

1  14 

50  N 

May  1 

5  29 

5  28 

5  26  , 

5  '25 

5  24 

5 '22 

5  21 

5  20 

6  18 

5  16 

5  15 

5  13 

5  12 

5  10 

5  08  5  oi; 

,  16 

19 

6 

5  26 

5  25 

5  23 

5  22 

5  20 

5  19 

5  17 

5  16 

5  14 

5  12 

5  11 

5  09 

5  07 

5  05 

5  03  5  01 

I  17 

42 

11 

5  24 

6  22 

5  20 

5  19 

5  17 

5  15 

5  14 

5  12 

5  10 

5  08 

5  07 

5  05 

5  0:? 

5  01 

4  .58   4  .5*; 

IS 

55 

16 

5  21 

5  20 

5  18  , 

5  16 

5  15 

5  13 

5  11 

5  09 

5  07 

5  05 

5(»3 

5  01 

4  59 

4  57 

4  55  4  52 

19 

.38 

21 

5  20 

5  18 

5  16  ' 

5  H 

5  12 

5  10 

5  09 

5  07 

5  05 

5  02 

500 

4  58 

4  5«'. 

4  .54 

4  51   4  49 

21 

00 

26 

5  19 

5  17 

5  15 

5  13 

5  11 

5  09 

5  07  ' 

5a5 

5  02 

5  00 

4  58 

4  .5«; 

4  64 

4  51 

4  49  4  46 

21 

48  N 

31 

5  18 

5  16 

5  14  , 

5  12 

5  10 

5  OS 

5  05 

5  03 

5  01 

4  59 

4  .56 

4  .54 

4  52 

4  49 

4  4<i  ;  4  44 

1  22 

28  X 

June  5 

5  17 

5  15 

5  13 

5  n 

5  09 

5  07 

5  05  ] 

5  02 

500 

4  .58 

4  .55 

4  .5:^ 

4  .50 

4  48 

4  45  4  43  , 

22 

57 

10 

5  17 

5  15 

5  13 

5  11 

5  09 

5  07 

5  04  1 

5  02 

6  00 

4  58 

4  .55 

4  63 

4  50 

4  47 

4  45  4  42 

23 

17 

15 

5  18 

5  16 

6  13 

5  12 

5  09 

5  07 

5  05 

5  02 

6  00  1  4  58 

4  65 

4  .5:^ 

4  .50 

4  47 

4  45  4  42 

,  23 

26 

20 

5  19 

5  17 

6  14 

5  13 

5  10 

5  Oh 

5  06  • 

5  03 

5  01 

4  58  1  4  5() 

4  M 

4  51 

4  4« 

4  46  i  4  43 

23 

2.5 

25 

5  20 

5  18 

5  15 

5  14 

5  11 

5  09 

5  07  ' 

5  a-. 

5  02 

5  00 

4  57 

4  55 

4  52 

4  49 

4  46  4  4.S 

,  23 

14  X 

:» 

5  21 

5  19 

5  17 

5  15 

5  13 

5  11 

5  0«  , 

5  0«> 

5  IM 

5  01 

4  69 

4  .56 

4  54 

4  51 

4  49  4  46  1 

1 
22 

52  X 

July  5 

5  23 

5  21 

5  19 

5  17 

5  15 

5  12 

5  10  ' 

5  as 

5  06 

5  03 

5  01 

4  59 

4  .56 

.,« 

4  51  4  48 

22 

21 

10 

5  25 

5  -n 

5  21 

5  19 

5  17 

5  15 

5  12 

5  10 

5  08 

5  06 

5  03 

5  01 

4  69 

4  .56 

4  54  i  4  .51 

1  21 

40 

15 

5  27 

5  25 

5  '23 

5  21 

5  19 

5  17 

5  15 

5  13 

5  11 

5  08 

5  0<> 

5  04 

5  01 

4  59 

4  57  4M 

1  20 

50 

20 

5  29 

5  27 

5  25 

5  -2:5 

5  21 

5  19 

5  17  1 

5  15 

5  13 

5  11 

5  09 

5  07 

5  a5 

5  02 

5  00  '  4  58 

'  19 

50 

•25 

5  31 

5  '29 

5  -27 

5  2»» 

5  23 

5  -22 

5  20 

5  18 

5  16 

5  14 

5  12 

5  10 

5  08 

5  06 

5  04  5  02 

18 

43  X 

30 

5:« 

5  31 

ft '29 

5  ^28 

5  ^HC, 

5  24 

5  -23  ' 

5  21 

5  19 

5  17 

5  15 

5  13 

5  11 

5  09 

5  07  '  5  a5 

17 

28  X 

Aug.  4 

5  34 

5  .33 

5  32 

5  30 

5  'IS 

5  *27 

5  •>:.  ' 

5  24 

5  22 

5  20 

5  18 

5  17 

5  15 

5  13 

5  11  '  5  10 

1  IfJ 

06 

9 

5  36 

5  35 

5  34  , 

5  32 

5  31 

5  -29 

5  2M 

6  iC, 

5  25 

5  23 

5  22 

6  20 

5  18 

5  17 

5  15  ,  5  13 

1  14 

37 

14 

5  38 

6  37 

5  3<'. 

5  34 

5  :i:j 

5  32 

5  30 

5  29 

5  •2S 

5  26 

5  25 

5  23 

5  -22 

5  2t) 

5  19  1  5  17 

13 

03 

19 

5  40 

5  38 

5  37  i 

5  3t> 

5  35 

5  34 

5  3;J  ' 

5  32 

5  30 

5-29 

5  28 

5  2t'. 

5  25 

5  '24 

5  23  5  21 

11 

'2S 

24 

5  41 

5  40 

5  39 

5  3H 

5  37 

5  3r. 

5  :i5 

5*4 

5  33 

5  32 

5  31 

5  30 

5  'JS 

5  28 

5  27  5  26 

9 

39  X 

29 

5  -12 

5  42 

5  41 

j 

5  40 

5  39 

5  38 

5  38  i 

5  37 

5  36 

6  35 

5  34 

5  33 

5  32 

5  31 

5  30  5  30 

7 

51  X 

Sept.  8 

•  5  44 

5  43 

5  42  ' 

5  42 

5  41 

5  40 

5  40 

5  39 

5  38 

5  38 

5  87 

5  36 

5  35 

5  34 

5  33  5  32 

G 

00 

8 

5  45 

6  45 

5  41  ' 

5  44 

5  43 

5  42 

5  42 

5  42 

5  41 

5  40  1  5  40 

6  39 

5  39 

5  38 

5  38  5  37 

^ 

07 

13 

5  46 

5  46 

5  46 

5  45 

5  45 

5  44 

5  44 

5  44 

5  43 

5  43 

5  43 

5  42 

5  42 

5  42 

5  41   5  41 

2 

11 

18 

5  47 

5  47 

5  4J  . 

5  47 

5  47 

5  46 

5  46  '' 

5  46 

5  46 

5  46 

5  46 

5  45 

5  45 

5  45 

5  45  5  45 

1   0 

15  X 

•23 

5  49 

5  49 

6  49  , 

5  49 

5  49 

5  4.S 

5  49  ; 

5  49 

5  49 

5  48 

5  48 

5  48 

5  48 

5  49 

5  49  5  49 

1   1 

42  S 

•28 

5  50 

5  50 

5  50  ^ 

5  U\ 

5  5(.) 

5  51 

5  51  • 

5  51 

5  51 

5  51 

5  51 

5  .52 

5  52 

5  52 

5  52  5  .53 

3 

89  S 

Oct.   3 

5  51 

5  52 

5  52  1 

5  .52 

5  52 

5  .5.3 

5  .5:^  , 

5  54 

5  54 

5  54 

5  55 

5  55 

5  55 

5  .56 

5  56  5  .57 

5 

35 

8 

5  53 

5  5:^ 

5.>1 

5  54 

5  .>> 

5  55 

5  5<>  ; 

.5  fx; 

5  .57 

5  57 

5.5h 

5.58 

5  .59 

600 

6  00  6  01 

1   7 

2S 

13 

5  .54 

5  55 

5  56 

5  56 

5  57 

5  .Vs 

5  .5.H  ' 

5  59 

6  00 

6  00 

6  01 

6  02 

r.  03 

604 

6  04  6  05 

1   9 

20 

18 

5  56 

5  57 

5  58  1 

5  59 

6  00 

6  00 

6  01  1 

6  02 

6  03 

6  04 

6  05 

6  06 

6  07 

608 

6  08  6  10 

1  11 

08 

•23 

5  ')y, 

5  59 

6  00 

6  01 

6  02 

»>  OS 

6  04 

6  0.5 

6  m 

6  07 

6  08 

609 

6  10 

6  12 

6  13  6  14 

12 

51  S 

•28 

6  01 

6  02 

6  03 

6  iW 

6  05 

6  Oti 

6  07 

6  (>s 

6  10 

6  11 

6  12 

6  13 

6  15 

6  16 

6  IS  6  19 

■  14 

30  S 

Nov.  2 

6  03 

6  01 

6  06 

6  07 

6  08 

6  09 

6  10 

6  12 

6  13 

6  15 

6  16 

6  17 

6  19 

6  21 

6  -22  •  6  24 

1  1<J 

03 

6  0»i 

6  07 

6  08 

6  10 

6  11 

1-.  13 

6  14 

6  15 

6  17 

6  18 

6  20 

622 

6  2:j 

6  25 

6  -27  6  29  1 

'  17 

29 

12 

6  09 

6  10 

6  11  1 

6  13 

6  14 

6  16 

6  Ih 

6  19 

6  21 

6  '22 

6  24 

6  26 

6  28 

630 

632  6  »4  1 

18 

48 

17 

6  12 

6  13 

6  15  1 

6  16 

6  18 

6  -21^ 

6  21 

6  23 

6  25 

6  27 

6  '29 

6  30 

6  32 

6  35 

6  37  6  39 

1  19 

58 

•22 

6  15 

6  16 

6  18  ' 

6  '20 

()  '22 

6  23 

6  '25 

6  27 

6  '29 

6  31 

6  ;« 

6  35 

6  37 

6  39 

6  42  .  6  44 

1  20 

59  S 

27 

6  18 

6  20 

6  22  1 

6  23 

6  -25 

6  '27 

()  '29  ' 

6  31 

6  33 

6  :« 

6  37 

6  39 

6  42 

6  44 

6  46  6  49 

21 

51  S 

Dec.  2 

6  21 

623 

6  25 

6  27 

6  '29 

6  31 

6  33 

6  3.5 

i\  37 

6  39 

6  41 

6  43 

6  46 

64« 

6  51  .  6  58 

1  22 

32 

7 

6  21 

6  26 

6  28  1 

6  30 

6  32 

6  34 

6  36 

6  3> 

6  41 

6  43 

6  45 

6  47 

6  50 

6  52  1  6  55  1  6  57  I 

,  23 

02 

12 

6  28 

6  -29 

6  31  1 

6  33 

6  3'') 

6  3> 

6  40 

6  42 

6  44 

6  46 

6  49 

6  51 

6  .54 

6  56 

6  59  ,  7  01 

23 

20 

17 

6  30 

6  32 

6  :J4 

6  'M\ 

(5  '38 

6  41 

6  43 

6  45 

6  47 

6  .50 

6  52 

6  54 

6  57 

6.59 

7  02  7  W 

23 

27 

22 

6  33 

6  a-j 

6  37  1 

6  39 

6  40 

6  43 

6  45 

6  48 

6  50 

6  52 

6  55 

6  .57 

7  00 

7  02 

7  05  7  07 

23 

22  S 

27 

6  a5 

6  37 

6  39 

6  41 

6  4:^ 

6  46 

6  48 

6  50 

6  .52 

6  .54 

6  .57 

6  .59 

7  02 

7  04 

7  07  7  09 

23 

05  S 

Jan.  1 

6  37 

6  39 

6  41  1 

6  43 

6  45 

6  47 

6  49 

6  51 

6  .54 

6  .58 

7  01 

7  03 

7  a5 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


487 


North  latitude. 

Declina- 
tion. 

*srr- 





. 

21° 

^ 

230 

24° 

25° 
h.m. 

26° 

270 

28° 

29° 

80° 

h.  m. 

31° 

32° 

83° 

34° 

35° 

36° 

o 

, 

h.  m. 

h.  m. 

h.  m. 

A.  m. 

h.m. 

h.m. 

h.  m. 

h.m. 

fi.m. 

h.  m. 

A.«. 

h.m. 

h.m. 

h.  m. 

■  23 

03  S 

Jan.  1 

5  31 

5  29 

527 

525 

5  23 

5  21 

5  19 

5  17 

6  14 

5  12 

5  10 

5  08 

5a5 

503 

500 

4  57 

'  22 

34 

6 

5  34 

532 

5  80 

5  28 

5  26 

5  24 

5  22 

5  20 

5  18 

5  16 

5  14 

5  12 

5  09 

5  07 

504 

6  01 

'  21 

53 

11 

5  38 

5  86 

5  33 

5  32 

5  80 

5  28 

526 

5  24 

5  22 

5  20 

5  18 

5  16 

5  13 

5  11 

6  09 

606 

21 

02 

16 

5  41 

5  39 

5  37 

5  36 

5  34 

582 

530 

5  28 

5  26 

5  24 

5  22 

5  20 

5  18 

5  16 

6  13 

5  11 

,  20 

01 

21 

6  44 

5  48 

5  41 

6  39 

537 

686 

535 

5  32 

6  30 

5  28 

5  26 

5  25 

522 

5  20 

6  18 

6  16 

18 

50 

26 

5  48 

5  46 

5  44 

5  48 

5  41 

5  40 

5  38 

5  36 

5  34 

5  33 

5  31 

529 

5  27 

6  25 

623 

5  21 

17 

31  S 

30 

5  51 

5  49 

548 

546 

545 

5  43 

542 

5  40 

5  39 

5  37 

5  36 

5  34 

5a2 

5  30 

528 

526 

16 

04  S 

Feb.  5 

5  54 

5  52 

5  61 

550 

5  48 

5  47 

5  46 

544 

543 

5  41 

5  40 

5  38 

5  37 

5a5 

583 

5  81 

14 

30 

10 

5  56 

5  55 

6  .54 

553 

5  62 

5  50 

5  49 

548 

6  47 

5  46 

5  44 

5  43 

5  41 

5  40 

5  39 

5  37 

12 

51 

15 

559 

558 

5  57 

5  56 

5  55 

554 

563 

5  52 

6  61 

5  60 

6  48  1  5  47 

546 

6  45 

5  43 

642 

1  11 

06 

20 

6  01 

6  00 

6  00 

5  59 

5  58 

5  57 

5  56 

6  65 

664 

5  63 

5  52 

5  51 

6  50 

5  49 

648 

5  47 

9 

16  S 

25 

6  08 

6  02 

6  02 

6  01 

6  01 

6  00 

569 

6  58 

5  58  5  57 

5  56 

5  55 

554 

5  64 

663 

5  52 

7 

18  S 

Mar.  2 

605 

6  05 

6  (M 

6  04 

608 

603 

6  02 

6  01 

6  01  1  6  00 

6  00 

5  59 

5  58 

5  58 

5  57 

556 

5 

23 

7 

6  07 

6  07 

6  07 

6  06 

6  06 

6  05 

6  04 

6  W 

604  1  6  03 

603 

6  03 

6  02 

6  02 

6  02 

6  01 

3 

2i> 

12 

6  09 

609 

609 

6  08 

6  08 

6  08 

6  08 

607 

6  07  6  07 

6  07 

606 

606 

6  Ot) 

6  06 

6  06 

1 

27  S 

17 

6  11 

6  11 

6  11 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10  6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

0 

32  N 

22 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  13 

6  13 

6  13  6  13 

6  13 

6  14 

6  14 

6  14 

6  14 

6  14 

2 

30  N 

27 

6  14 

6  14 

6  14 

6  14 

6  15 

6  15 

6  15 

6  16 

6  16  '  6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  18 

4 

26  N 

Apr.  1 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  19  6  19 

6  20 

6  20 

6  21 

6  21 

6  22 

6  22 

6 

21 

6 

6  17 

6  17 

6  18 

6  18 

6  19 

6  20 

6  20 

6  21 

6  22  6  22 

6  2:3 

6  24 

6  24 

6  25 

6  26 

627 

8 

13 

11 

6  18 

6  19 

6  20 

6  20 

6  21 

6  -22 

6  23 

6  24 

6  24  6  25 

6  26 

6  27 

628 

629 

6  30 

6  31 

10 

01 

16 

6  20 

6  21 

6  22 

6  22 

623 

6  24 

6  25 

6  26 

6  27  6  28 

6  29 

6  30 

6  81 

6  33 

6  84 

6  a5 

11 

46 

21 

6  21 

6  22 

6  24 

6  24 

6  26 

6  27 

6  28 

6  29 

6  30  6  31 

6  32 

6  ai 

6  &5 

6  36 

6  38 

6  39 

13 

25  N 

26 

6  23 

6  24 

6  26 

6  27 

6  28 

6  29 

6  80 

6  82 

6  33  6  ai 

6  36 

6  37 

6  39 

6  40 

6  42 

6  43 

14 

59  N 

May  1 

6  25 

6  26 

6  28 

6  29 

6  30 

6  32 

6  33 

6  35 

6  36  1  6  38 

6  39 

6  41 

6  43 

6  44 

6  46 

6  48 

10 

27 

6 

6  27 

6  28 

6  30 

6  31 

633 

6  34 

6  36 

6  38 

6  39  6  41 

6  43 

()  44 

6  4t\ 

6  48 

6  50 

6  52 

17 

48 

11 

0  29 

6  31 

6  32 

6  :34 

6  36 

6  37 

6  39 

6  41 

6  42  6  44 

6  46 

6  48 

6  50 

6  52 

6  54 

6  56 

19 

02 

16 

6  31 

6  83 

6  3.5 

6  36 

6  3X 

6  40 

6  42 

6  44 

6  46  6  47 

6  49 

6  51 

6  .^ 

6  56 

658 

7  00 

20 

(A 

21 

6  SS 

6  3.5 

6  87 

6  39 

6  41 

6  42 

6  44 

6  46 

6  48  1  6  .50 

6  53 

6  .55 

6  57 

6  ,59 

7  02 

•7  04 

21 

a5 

26 

6  36 

6  37 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  51  1  6  54 

6  M\ 

6  .58 

700 

7  03 

7  05 

7  08 

21 

53  N 

31 

6  38 

6  40 

6  42 

6  43 

6  46 

6  48 

6  50 

6  52 

6  54 

6  5<5 

6  58 

7  01 

7  03 

7  06 

7  09 

7  11 

22 

31  N 

June  5 

6  40 

6  42 

6  44 

6  46 

6  48 

6  50 

6  .52 

6  M 

6  .56 

6  59 

7  01 

7  04 

7  07 

7  09 

7  11 

7  14  1 

23 

00 

10 

6  41 

6  43 

6  45 

648 

6  50 

6  .52 

6  54 

6  .56 

6  .59 

7  01 

7  03 

7  06 

7  09 

7  11 

7  14 

7 17 ; 

■22 

18 

15 

6  43 

6  45 

6  47 

6  49 

6  52 

6  M 

6  5<i 

6  5.H 

7  00 

7  03 

7  a5 

7  08 

7  10 

7  13 

7  16 

7  19  1 

23 

26 

20 

6  44 

6  46 

6  48 

6  .50 

6  53 

6  55 

6  57 

6  .59 

7  02 

7  04 

7  07 

7  09 

7  12 

7  15 

7  17 

7  21  ' 

'22 

24 

25 

B  45 

6  47 

6  49 

6  51 

6.>4 

6  56 

6  .58 

7  00 

7  03 

7  05 

7  08 

7  10 

7  13 

7  16 

7  18 

7  21 

'23 

12  N 

80 

6  46 

6  48 

6  50 

6  52 

6  W 

6  56 

6  nS 

7  01 

7  03  i  7  05 

7  08 

7  10 

7  13 

7  16 

7  18 

7  21 

22 

m  X 

July  5 

6  46 

6  48 

6  .50 

6.52 

6  M 

6  .56 

6  .58 

7  01 

7  03  '  7  a5 

7  as 

7  10 

7  12 

7  15 

7  18 

7  21 

22 

17 

10 

6  46 

6  47 

6  49 

6  51 

6  .53 

6  55 

6  .57 

7  00 

7  02  7  04 

7  07 

7  09 

7  12 

7  14 

7  17 

7  19  . 

21 

35 

15 

6  45 

6  47 

6  48 

6  .50 

6  .52 

6  M 

6  56 

6  59 

7  01  '  7  03 

7  ft5 

7  07 

7  10 

7  12 

7  15 

7  17  ' 

•20 

4-1 

20 

6  43 

6  45 

6  47 

6  49 

6  51 

6  52 

6.^ 

6  57 

6  .59  7  01 

7  03 

7a5 

7  07 

7  10 

7  12 

7  14  i 

19 

44 

2.5 

6  42 

6  43 

6  45 

6  47 

6  49 

6  .50 

6  .52 

6  .54 

6  .5«)  »)  .58 

7  00 

7  02 

7  04 

7  07 

7  09 

7  11  , 

IS 

36  N 

30 

6  40 

6  41 

6  43 

6  44 

6  Mh 

6  48 

6  49 

6  .51 

6  5:3  6  .55 

6  57 

6  59 

7  01 

7  03 

7  a5 

707 

17 

20  N 

Aug.  4 

6  37 

6  38 

6  40 

0  41 

6  43 

6  45 

6  46 

648 

6  49  '  6  51 

6  63 

6  .54 

6  56 

6  .58 

7  00 

7  02 

15 

57 

9 

6  34 

6  3.5 

6  37 

6  38 

6  40 

6  41 

6  42 

6  44 

6  45  i  6  47 

6  48 

6  50 

6  52 

6  .>4 

6  .55 

6  57 

14 

28 

14 

6  31 

6  32 

6  3:3 

6  34 

6  36 

6  37 

6  38 

6  40 

6  41 

6  42 

6  44 

6  45 

6  47 

6  4H 

6  50 

6  51 

12 

53 

19 

6  27 

6  28 

6  29 

6  30 

6  31 

6  32 

6  34 

6  a5 

6  % 

()  37 

6  as 

6  40 

6  41 

6  42 

6  44 

6  45 

11 

13 

24 

6  23 

6  24 

6  25 

6  2r» 

6  27 

6  28 

6  '29 

6  30 

6  31 

6  32 

6  33 

6  34 

6  a5 

6  36 

6  as 

6  39, 
6  32^ 

9 

29  N 

29 

,6  19 

6  19 

6  20 

6  21 

6  22 

6  23 

6  24 

6  24 

6  25 

6  26 

627 

6  28 

6  29 

6  30 

6  31 

7 

40  N 

Sept.  3 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

6  18 

6  19 

6  20 

6  20 

6  21 

6  22 

6  23 

6  24 

6  26 

6  27' 

5 

49 

8 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

6  19 

3 

55 

13 

6  05 

6  ft5 

6  0(> 

6  06 

6  (Ni 

6  06 

6  07 

6  07 

6  OS 

6  08 

6  as 

t)  09 

6  09 

6  09 

6  10 

6  11 

2 

00 

18 

6  00 

6  00 

6  00 

6  01 

6  01 

6  01 

6  01 

6  01 

6  02 

6  02 

6  02 

6  02 

6  02 

6  02 

6  03 

6  03 

0 

03  N 

23 

5  .56 

5  56 

5  .  w 

5  .55 

5  .5.5 

5  .5(5 

5  .55 

5  .V> 

5  .5.5 

5  .56 

5  .56 

5  .56 

5  .56 

5  .56 

5  .56 

5  .56 

1 

54  S 

28 

5  51 

5  51 

5  .50 

5  .5C) 

5  .50 

5  .50 

5  50 

5  .50 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  48 

6  48 

3 

51  S 

Oct.   3 

5  46 

5  46 

5  46 

5  45 

5  45 

0  4.5 

.5  44 

5  44 

5  44  I  5  43 

5  43 

5  43 

5  42 

5  42 

5  41 

6  41 

5 

46 

8 

5  42 

5  41 

5  41 

5  40 

5  40 

5  39 

5  39 

5  38 

5  38  1  5  37 

5  37 

5  3«i 

5  :3<5 

5  35 

5  34 

5  34 

7 

40 

13 

5  38 

5  87 

5  36 

5  3<i 

5  3.5 

5  'M 

5  34 

5  33 

5  32  5  32 

5  31 

5  30 

5  29 

5  29 

5  28 

5  27 

9 

31 

18 

5  34 

5  33 

5  32 

5  31 

5  30 

5  30 

5  29 

5  28 

5  27  5  26 

5  25 

5  24 

5  23 

5  22 

5  21 

5  20 

11 

18 

2:} 

5  30 

5  29 

5  28 

5  27 

5  26 

5  2o 

5  24 

5  23 

6  22 

5  21 

5  20 

5  19 

5  18 

5  17 

5  16 

5  14 

13 

02  8 

28 

5  27 

5  26 

5  25 

5  24 

5  22 

5  21 

.5  20 

5  19 

5  18 

5  17 

5  15 

5  14 

5  13 

5  11 

5  10 

5  09 

14 

40  S 

Nov.  2 

5  24 

5  23 

5  22 

5  20 

5  19 

5  18 

5  16 

5  15 

5  14  5  12 

5  10 

5  10 

5  08 

5  (Ki 

5  a5 

5  03 

16 

12 

7 

5  22 

5  20 

5  19 

5  18 

5  16 

5  15 

5  13 

5  12 

5  10 

5  09 

5  07 

5  oe, 

5  (V4 

5  02 

5  01 

4  59  , 

■  17 

38 

12 

520 

5  18 

5  17 

5  n; 

5  14 

5  12 

5  11 

5  09 

5  07 

5  0<i 

5  04 

5  02 

5  00 

4  .59 

4  57 

4  .5.5 

IH 

55 

17 

5  19 

5  17 

5  15 

5  14 

5  12 

5  10 

5  09 

5  07 

5  a5 

5  03 

5  01 

5  (X» 

4  ny> 

4  ,56 

4  54 

4  52 

i  20 

05 

22 

5  18 

5  16 

5  14 

5  13 

5  10 

5  09 

5  08 

5  06 

5  04 

5  02 

4  59 

4  .58 

4  rxj 

4  .53 

4  51 

4  49 

!  '^^ 

05  S 

27 

5  18 

5  16 

5  14 

5  12 

5  10 

5  09 

5  07 

5  05 

5  03  5  01 

4  58 

4  56 

4  54 

4  .52 

4  50 

4  47 

21 

55  S 

Dec.  2 

5  18 

5  16 

5  14 

5  13 

5  11 

5  09 

5  07 

5  06 

5  02  5  00 

4.>S 

4  .56 

4  .53 

4  51 

4  49 

4  46 

22 

35 

7 

5  19 

5  17 

5  15 

5  14 

5  11 

5  09 

5  08 

5  a5 

5  03  5  00 

4  .5.H 

4  .56 

4  .5:1 

4.51 

4  49 

4  46 

23 

01 

12 

5  21 

5  19 

5  17 

5  15 

5  13 

5  10 

5  08 

5  06 

5  04  5  02 

4  .59 

4  57 

4  .54 

4  .52 

4  .50 

447I 

■  Xi 

21 

17 

5  23 

5  21 

5  19 

5  17 

5  14 

5  12 

5  10 

5  08 

5  06  5  03 

5  01 

4  .59 

4  .56 

4  54 

4.51 

4  48  . 

'    23 

27 

22 

5  25 

5  23 

5  21 

5  19 

5  17 

5  15 

5  13 

5  10 

5  08  5  06 

5  (« 

5  01 

4  58 

4  .5<» 

4  :53 

4  51  , 

;  23 

i 

21  8 

27 

5  28 

5  26 

5  24 

5  22 

5  20 

5  18 

5  16 

5  13 

5  11  5  09 

5  06 

5  01 

5  01 

4  59 

4  .56 

4  .'>4 

'  23 

03  S 

Jan.  1 

5  31 

5  29 

5  27 

5  25 

5  2:3 

5  21 

5  19 

5  17 

5  14  i  5  12 

1 

5  10 

5  08 

5  a5 

5  03 

5  00 

457, 

488 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


North  Latitude. 

1 

Declina- 
tion. 

Approx. 
date. 

37<3 
h.  m. 

38° 

39° 

40° 

41° 

42° 

43° 

44° 

45° 

46°  !  47°   48° 

1 
h.m.    h.m.  ,  h.m. 

49° 
h.m. 

50°   51° 

1 

A.  m.  h.  m. 

52^ 

O    ' 

h.  m. 

h.  m. 

A.  m. 

h.  m. 

h.m. 

h.  m. 

h.   711. 

h.  m. 

h.m. 

23  05  S 

Jan.  1 

7  13 

7  16 

7  19 

7  22 

7  25 

7  28 

7  31 

7  35 

7  39 

7  42  1  7  46  7  50 

7  54 

7  69  8  03 

8  OS 

22  37 

6 

7  13 

7  16 

7  19 

7  22 

7  25 

7  28 

7  31 

7  34 

7  38 

7  41  '  7  45  7  49 

753 

7  58  8  02 

S  07 

21  58 

11 

7  13 

7  16 

7  19 

7  21 

7  24 

7  27 

7  30 

7  33 

7  37 

7  40  1  7  44  7  47 

7  61 

7  65  8  00  '  .s  W 

21  08 

16 

7  12 

7  14 

7  17 

7  20 

7  23 

7  26 

7  29 

7  32 

7  A5 

7  38  '  7  41   7  45 

7  49 

7  53  7  57  8  OK 

20  07 

21 

7  10 

7  12 

7  14 

7  17 

7  19 

7  22 

7  25 

7  28 

7  31 

7  34  7  88  I  7  41 

7  45 

7  49  7  53 

7  57 

18  58 

26 

7  06 

7  09 

7  11 

7  14 

7  16 

7  19 

7  22 

7  24 

7  27 

7  31  ;  7  34  7  37 

7  40 

7  43  7  46 

7  50 

17  39  S 

31 

7  04 

7  06 

7  OH 

7  10 

7  12 

7  15 

7  17 

7  19 

7  22 

7  -25  7  28  '  7  31 

7  33 

7  87  7  40 

7  43 

16  13  S 

Feb.  5 

6  .59 

7  01 

7  03 

7  a5 

7  07 

7  09 

7  11 

7  13 

7  16 

7  19  7  21  7  24 

7  26 

7  29  .  7  82 

7  35 

14  10 

I? 

6  54 

6  56 

6  58 

700 

7  01 

7  03 

7  06 

7  07 

709 

7  12  7  14  7  16 

7  18 

7  21  7  24 

7  27 

13  01 

15 

G  48 

6  50 

6  52 

6  54 

656 

6  .58 

6  59 

7  01 

7  02 

7  04  7  06  708 

7  10  1  7  12  ,  7  14  '  7  16 

11  16 

'^ 

6  43 

6  44 

6  46 

6  47 

6  48 

6  49 

6  .51 

6  52 

654 

6  56  6  68  6  59 

7  01  7  03  7  ft5  7  07 

9  28  S 

25 

6  37 

6  38 

6  40 

6  41 

6  42 

6  48 

6  44 

645 

6  46 

6  47  6  49  6  50 

6  51  6  .53  6  55  6  56 

7  30S 

Mar.  2 

6  30 

6  31 

6  32 

6  33 

6  M 

6  a5 

686 

6  37 

6  38 

6  39  6  40  6  40 

6  42  6  43  6  44  6  45 

5  34 

7 

6  22 

6  23 

6  24 

6  "25 

6  '25 

6  26 

6  27 

627 

6  28 

628  6  29  6  30 

6  81  '  6  32  6  33  6  34 

3  37 

12 

6  15 

6  16 

6  16 

6  17 

6  17 

6  17 

6  18 

6  18 

6  19 

6  20  6  20  1  6  21 

6  21  6  22  6  22  6  22 

1  39  S 

17 

608 

6  as 

6  09 

6  09 

6  09 

6  09 

6  09 

609 

6  09 

6  09  6  10  6  10 

6  10  6  11  6  11  6  11 

0  20  N 

22 

6  01 

6  01 

6  01 

6  01 

6  00 

6  00 

600 

6  00 

6  00 

6  00  6  00  1  6  00 

6  00  6  00  6  00  5-59 

2  18  N 

27 

5  52 

5  52 

5  53 

6.53 

5  52 

5  52 

5  51 

5  51 

5  .50 

5  50  5  50  ,  5  50 

5  49  5  49  5  48  5  4.s 

4  15  N 

Apr.  1 

5  45 

5  45 

6  45 

5  45 

5  45 

5  44 

5  43 

5  43 

5  42 

5  41  5  40  5  40 

5  39  5  38  5  37  5  3»5 

6  09 

6 

5  37 

5  37 

5  37 

5  37 

536 

5  S5 

bM 

633 

5  32 

5  31  6  31  5  30 

5  28  5  27  5  26  1  5  24 

8  02 

11 

5  80 

5  29 

5  29 

5  29 

5  27 

5  26 

6  25 

5  24 

5 '23 

5  21  6  20  5  19 

5  18  '  5  16  6  15  5  13 

9  51 

16 

5  23 

5  22 

5  22 

5  22 

5  21 

5  19 

5  18 

5  16 

6  15 

5  13  5  12  5  10 

5  08  6  06  5  (»  5  03 

11  35 

'\l 

5  17 

5  16 

6  15 

5  14 

5  12 

5  10 

609 

5  07 

5  04 

5  03  5  01  1  4  59 

4  67  4  55  '  4  53  4  5(» 

13  15  X 

26 

5  10 

5  09 

5  08 

5  07 

5  05 

5  03 

6  01 

4  59 

4  57 

4  55  4  5:3  ,  4  .51 

4  49  '  4  46  4  44  4  41 

14  50  X 

May  1 

5  04 

5  02 

5  01 

500 

4  58 

4  .56 

4  51 

4  52 

4  49 

4  47  ,  4  45  ,  4  43 

4  40  ,  4  37  4  a4  4  31 

16  19 

6 

4  59 

4  57 

4  55 

4  54 

4  52 

4  .50 

4  47 

4  45 

4  42 

4  40  !  4  37  4  34 

4  32  :  4  29  4  25 

4  22 

17  42 

11 

4  54 

4  52 

4  50 

4  49 

4  46 

4  41 

4  41 

4  39 

4  36 

4  33  4  80  4  27 

4  23  4  20  4  16 

4  12 

18  55 

16 

450 

4  48 

4  46 

4  44 

4  41 

4  SS 

4  3.5 

4  32 

4  30 

4  27  4  23  4  20 

4  16  4  13  4  10 

4  W 

19  58 

21 

4  46 

4  44 

4  42 

4  40 

4  37 

4  34 

4  31 

4  28 

4  25 

4  21  4  18  ■  4  14 

4  10  4  07  4  03 

3  58 

21  00 

26 

4  43 

4  41 

4  38 

4  36 

4  82 

4  29 

4  2<i 

4  23 

4  20 

4  17  4  13  4  09 

4  a5  4  01  3  56  3  51 

21  48  N 

81 

4  41 

4  38 

436 

4  S3 

4  30 

4  26 

4  23 

4  19 

4  16 

4  12  4  08  ,  4  04 

4  00  ,  3  55  3  51  3  47 

22  28  X 

June  5 

4  40 

4  37 

434 

4  31 

4  28 

4  24 

4  21 

4  17 

4  14 

4  10  4  06  4  01 

3  57  3  52  8  48  3  43 

22  57 

10 

4  89 

4  36 

4  33 

4  30 

4  26 

4  -23 

4  20 

4  16 

4  12 

4  08  4  04  .  3  59 

3  55  1  3  50  3  46  8  40 

23  17 

15 

4  39 

4  86 

4  m 

4  30 

4  26 

4  23 

4  19 

4  15 

4  12 

4  08  4  03  3  .59 

3  M  '  3  49  3  46  3  39 

23  26 

20 

4  40 

4  3(> 

4  33 

4  30 

4  27 

4  23 

4  20 

4  16 

4  12 

4  08  1  4  04  3  .59 

3  64  3  49  •  3  45  1  3  39 

23  25 

25 

4  40 

4  37 

4  34 

4  31 

4  27 

4  24 

4  20 

4  16 

4  13 

4  09  4  04  3  59 

8  55  8  50  3  44  3  39 

23  14  N 

30 

4  43 

4  40 

4  37 

4  33 

4  29 

4  26 

4  23 

4  18 

4  15 

4  11  4  06  4  02 

3  67  3  62  3  47  3  42 

22  52  N 

July  5 

4  45 

4  42 

4  39 

4  36 

4  33 

4  30 

4  26 

4  22 

4  19 

4  15  4  10  4  06 

4  02  1  3  57  3  62  3  46 

22  21 

10 

4  48 

4  45 

4  42 

4  39 

4  86 

4  33 

430 

4  26 

4  22 

4  19  4  14  ,  4  10 

4  06  1  4  01  3  66  .  3  51 

21  40 

15 

4  51 

4  48 

4  45 

4  42 

4  39 

4  36 

4  33 

4  29 

4  26 

4  22  4  18  1  4  14 

4  10  1  4  05  4  01  .  3  5tl 

20  50 

20 

4  .5.5 

4  .52 

4  49 

4  46 

4  43 

4  40 

4  37 

4  34 

4  31 

4  27  4  23  1  4  19 

4  16  1  4  11  ,  4  07 

4  03 

19  50 

25 

4  59 

4  56 

4  63 

4  .50 

4  48 

4  45 

4  42 

4  39 

4  36 

4  33  4  29  '  4  25 

4  22  '  4  18  4  13 

409 

18  43  X 

30 

5  03 

5  00 

4  57 

4  55 

4  52 

4  50 

4  47 

4  44 

4  41 

4  38  4  35  4  32 

4  29 

4  25  4  2] 

4  16 

17  28  X 

Aug.  4 

5  07 

5  04 

5  01 

4  59 

4  .56 

4  64 

4  51 

4  49 

4  46 

4  43  4  40  4  87 

4  » 

4  81  4  27 

4  24 

16  06 

9 

5  10 

5  08 

5  06 

5  04 

5  02 

5  00 

4  58 

4  55 

4  53 

4  51   4  48  4  45 

4  41 

4  38  :  4  36 

4  32 

14  37 

14 

5  15 

5  13 

5  11 

509 

5  07 

5  05 

5  03 

5  01 

4  59 

4  57  4  .54  4  .52 

4  48 

4  46  4  43 

4  40 

IS  03 

19 

5  19 

6  17 

5  15 

5  14 

5  12 

5  10 

5  09 

6  07 

5a5 

5  08  5  01  4  59 

4  55  4  63  4  50  4  48 

11  23 

24 

5  24 

5  22 

5  20 

5  18 

5  16 

5  15 

5  13 

5  12 

5  10 

6  08  6  06  5  04 

5  02  1  5  00  4  68  4  56  . 

9  39  X 

29 

5  28 

5  27 

5  '2.5 

523 

5  22 

5  21 

620 

5  18 

6  17 

5  16  5  14 

6  12 

5  10  1  5  08  5  06  5  04 

7  51  N 

Bept.  3 

5  31 

5  30 

5  29 

5  28 

5  27 

6  26 

5  26 

5  24 

5  23 

5  22  5  '20 

5  18 

5  17  '  5  16  5  14  5  13 

6  00 

8 

5  36 

5  35 

5  34 

6  33 

5  32 

5  31 

6  31 

5  30 

529 

6  28  ,  5  27 

5  25 

6  24  5  23  5  22  5  21 

4  07 

13 

5  40 

5  39 

5  38 

5  37 

5  36 

5  36 

6  35 

5S4 

5  34 

5  83  5  32  1  5  32 

5  31  '  5  29  5  29  ;  5  28 

2  11 

18 

5  45 

5  44 

5  43 

6  42 

5  42 

5  42 

6  41 

6  41 

5  41 

6  40  '  5  40 

5  40 

5  39  5  39  5  88  1  5  37 

0  15  X 

23 

5  49 

5  48 

5  47 

6  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47  5  47 

5  47 

5  47  5  47  5  46  1  5  45 

1  42  S 

28 

5  .53 

5  53 

5  52 

5  52 

5  .52 

6  52 

5  63 

5  5:3 

6  53 

5  53  5  53  1  5  54 

5  54  5  58  6  53  5  W 

3  39  8 

Oct.   3 

5  57 

5  57 

5  57 

5  57 

5  57 

658 

5  58 

559 

5  59 

6  00  600  6  00 

6  00  6  01  6  01  !  6  02 

5  36 

8 

6  02 

6  02 

6  02 

6  02 

6  03 

603 

604 

6a5 

6  05 

6  06  6  07  (I  08 

6  08  6  09  6  10  6  10 

7  28 

13 

6ai 

6  07 

6  07 

6  07 

6  08 

609 

6  10 

6  Jl 

6  12 

6  13  i  6  14 

6  15 

6  16  6  16  6  18  1  6  19 

9  20 

18 

6  11 

6  12 

6  12 

6  12 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19  6  20 

6  22 

6  23  6  25  6  26  6  "27 

11  08 

23 

6  15 

6  16 

6  17 

6  18 

6  19 

6  21 

6  22 

6  24 

6  25 

6  27  6  28 

630 

6  31  6  83  6  36 

6  37 

12  51  S 

28 

6  20 

6  21 

6-^> 

6  23 

6  25 

6  27 

6  28 

6  30 

6  32 

6  34  6  m  .  6  38 

6  89  6  41  6  43 

6  46 

14  30  S 

Xov.  2 

6  26 

6  27 

6  28 

6  29 

6  31 

6  33 

6  35 

6  37 

6  39 

6  41  ;  6  43 

6  45 

6  47 

6  49  6  62 

6  65 

16  03 

7 

6  31 

6  32 

6  32 

6  34 

6  36 

6  38 

6  40 

6  42 

6  46 

6  47  '  6  50 

6  62 

6  65 

6  61 

700 

703 

17  29 

12 

6  36 

6  38 

6  38 

6  40 

6  42 

6  44 

6  47 

6  49 

6  52 

6  54  6  57 

7  00 

7  02 

706 

708 

7  11 

18  48 

17 

6  41 

6  43 

6  44 

6  46 

6  49 

6  51 

664 

6  57 

6  69 

7  02  7  05 

708 

7  11 

7  14 

7  18 

7  21 

19  58 

22 

6  46 

6  48 

6  .50 

6  52 

655 

6  57 

7  00 

708 

706 

7  09  7  12 

7  16 

7  19 

7  22 

726 

730 

20  59  S 

27 

6  51 

6  .53 

6  55 

6  57 

7  00 

708 

7  06 

7  09 

7  12 

7  15  7  19  7  23 

7  26 

7  29 

784 

7S8l 

21  51  S 

Dec.  2 

6  56 

6  58 

7  00 

7  02 

705 

7  08 

7  11 

7  14 

7  17 

7  20  7  24  i  7  28 

7  32 

7  36 

7  41  1  7  44  II 

22  82 

7 

7  00 

7  03 

7ft5 

7  07 

7  10 

7  13 

7  17 

7  20 

7  23 

7  27  7  81 

785 

7  39 

743-748 

762 

23  02 

12 

7  04 

7  07 

7  10 

7  11 

7  15 

7  18 

7  21 

7  25 

7  28 

7  32  7  86 

7  40 

7  44 

7  49  i  7  58 

758 

23  20 

17 

7  07 

7  10 

7  13 

7  15 

7  18 

7  21 

7  26 

7  28 

7  32 

736  740 

7  44 

7  48  7  68  !  7  57 

8  02 

23  27 

22 

7  10 

7  13 

7  16 

7  18 

7  21 

7  24 

7  27 

7  81 

785 

7  38  1  7  42 

7  47 

7  51  7  55  1  8  00 

805 

28  22  S 

27 

7  12 

7  15 

7  18 

7  20 

7  23 

7  26 

729 

738 

7  37 

7  40 

7  44 

7  48 

7  62  !  7  56  1  8  02 

807, 

23  05  S 

Jan.  1 

7  13 

7  16 

7  19 

7  -22 

7  25 

7  28 

7  31 

7  85 

7  39 

7  42 

746 

7  50 

7  M  7  59  ,  8  03  j  8  08  1 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 
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1 

Xarth  Latitude. 

DeclinA- 
tion. 

^iSt^- 



-  -1 

37° 
h.  m. 

38° 
h.  m. 

39° 

40° 

41° 

42° 

43° 

44° 

45° 

46° 

47° 

48° 
h.  m. 

49°  ■  50° 

51°  1  52° 

o 

/ 

h.  m. 

h.  m. 

Ji,  7/1. 

h.  m. 

h.  m. 

k.  W. 

h.m. 

h.  in. 

h.  m. 

A.  in.    h.  m. 

h.  m.   h.  m. 

23 

03  S 

Jan.  1 

4  cA 

4  51 

4  48 

4  45 

4  42 

4  89 

436 

438 

4  29 

4  25 

4  21 

4  17 

4  13  .  4  09 

4  04  1  8  59 

22 

34 

6 

4  .58 

4  55 

4  53 

450 

4  47 

4  45 

4  42 

438 

434 

4  31 

4  27 

4  23 

4  19  4  15 

4  10  1  4  a5 

21 

53 

11 

5  04 

5  01 

4  58 

4  5.5 

4  52 

4  49 

4  46 

4  43 

4  89 

4  3(> 

4  33 

429 

4  25  4  21 

4  17  1  4  12 

21 

02 

16 

5  09 

5  06 

5  03 

500 

4  57 

4  65 

4  52 

4  49 

4  46 

4  43 

4  89 

4  36 

4  32  4  '28 

4  '24  .  4  20 

;  20 

01 

21 

5  14 

5  12 

5  09 

5  06 

5  03 

6  01 

458 

4  55 

4  52 

4  49 

4  46 

4  43 

4  40  4  86 

4  32  4  '29 

1  18 

50 

26 

5  18 

5  16 

5  14 

5  11 

508 

6  06 

5  04 

5  01 

4  58 

4  56 

4  .53 

4  50 

4  47  4  43 

4  40  ,  4  36 

1  ^' 

31  S 

31 

5  24 

5  21 

5  19 

5  17 

5  15 

5  12 

5  11 

5  09 

506 

5  W 

5  01 

4  .59 

4  56  4  52 

4  48  4  46 

Iti 

04  S 

Feb.  5 

5  29 

5  27 

5  25 

5  23 

5  -21 

5  19 

5  17 

5  15 

5  12 

5  10 

5  08 

6  06 

5  08  5  00 

4  58  i  4  55 

14 

30 

10 

5  35 

5  33 

5  31 

5  -29 

5  27 

5  25 

5  24 

5  22 

520 

5  18 

5  16 

5  13 

6  11  5  09 

5  0<)  5  04 

12 

51 

15 

5  41 

6  89 

5  37 

535 

5  33 

5  32 

530 

5  28 

5  27 

5  25 

5  '23 

6  21 

6  20  5  17 

5  15  ,  5  13 

11 

06 

20 

5  46 

5  45 

5  43 

5  41 

5  40 

5  39 

5  38 

6  36 

5  35 

5  33 

5  32 

530 

5  28  5  26 

6  25  5  22 

9 

16  S 

25 

5  51 

5  50 

5  48 

5  47 

5  46 

5  45 

5  44 

5  43 

5  42 

5  41 

5  39 

5  38 

5  37  5  3.5 

5  34  5  33 

7 

18  S 

Mar.  2 

5  otJ 

5  55 

5  54 

5  5;^ 

5  52 

5  51 

5  50 

5  49 

5  49 

5  48 

5  47 

5  46- 

5  45  1  5  44 

5  43  '  5  42 

5 

•23 

7 

6  00 

6  00 

5  59 

5  58 

5  59 

5  68 

6  57 

6  56 

5  56 

5  56 

5^ 

553 

5  53  5  .52 

5  51  5  60  1 

3 

25 

12 

6  05 

6  a5 

6  05 

6  04 

6  04 

604 

6  04 

6  03 

6  03 

6  02 

6  02 

6  01 

6  00  6  00 

6  00  659  i 

1 

27  S 

17 

6  10 

6  W 

6  09 

6  09 

6  09 

6  09 

6  08 

6  as 

6  08 

6  08 

6  08 

6  08 

6  07  6  07 

6  07  6  07  , 

0 

32  N 

22 

6  14 

6  14 

6  14 

6  14 

6  14 

6  14 

6  14 

6  15 

6  15 

6  15 

6  15 

6  15 

6  15  6  15 

6  15  6  16 

2 

30  N 

27 

6  19 

6  19 

6  19 

6  19 

6  19 

6  20 

6  20 

6  21 

6  21 

6  '22 

6 '22 

6  23 

6  '28  6  24 

6  '24  6  -24 

4 

26  N 

Apr.  1 

6  '23 

6  24 

6  24 

6  '24 

6  25 

6  '26 

6  27 

6  27 

6  28 

6  '28 

6  '29 

6  80 

6  81  i  6  32 

638  633 

6 

21 

6 

6  27 

6  2S 

6  29 

6  29 

6  30 

6  31 

6  32 

6  33 

6  U 

6  35 

6  36 

6  37 

6  38  1  6  38 

6  40  6  41 

8 

13 

11 

6  32 

6  33 

6  34 

6  34 

6  35 

6  3t) 

6  37 

6  39 

6  40  1  6  41 

6  43 

6  44 

6  46  i  6  46 

6  48  6  50 

10 

01 

16 

6  36 

6  37 

6  39 

6  39 

6  40 

6  42 

6  43 

6  45 

6  46 

6  48 

6  50 

6  51 

6  63 

6  .55 

6  56  6  58 

11 

46 

21 

6  41 

(i  42 

6  43 

644 

6  46 

6  47 

6  49 

6  51 

6  53 

6  55 

6  57 

6  59 

7  01 

7  03 

7  a5  '  7  07 

,  13 

'25  N 

26 

6  45 

6  46 

6  47 

6  49 

6  51 

6  53 

6  55 

«;  57 

6  59 

7  01 

7  03 

7  06 

7  08 

7  10 

7  12  7  15  ; 

U 

59  N 

May  I 

6  49 

6  51 

6  53 

6  54 

6  56 

6  58 

7  00 

7  03 

7  05 

7  07 

7  10 

7  13 

7  15 

7  18 

7  20  7  24  ' 

16 

27 

6 

6W 

6  5(> 

6  57 

6  59 

7  01 

7  W 

7  Oli 

709 

7  11 

7  14 

7  17 

7  20 

7  23  ,  7  25 

7  28  7  32 

17 

48. 

11 

6  58 

7  00 

7  02 

7  04 

7  07 

7  09 

7  12 

7  15 

7  17 

7  20 

7  -23 

7  27 

7  80  7  32 

7  36  7  40 

19 

02 

16 

7  02 

7(M 

7  06 

7  09 

7  11 

7  14 

7  17 

7  20 

7  23 

7  '26 

7  30 

7  33 

7  37  7  40 

7  44  7  48 

20 

01 

21 

7  06 

7  09 

7  11 

7  13 

7  16 

7  19 

7  22 

7  25 

7  28 

7  32 

7  35 

7  89 

7  43  7  46 

7  61  7  65 

21 

05 

26 

7  10 

7  13 

7  15 

7  18 

7  21 

7  24 

7  26 

7  81 

7  34 

7  37 

7  41 

7  45 

7  49  7  53 

7  57  8  02 

21 

53  N 

31 

7  14 

7  17 

7  20 

7  -22 

7  26 

7  29 

7  32 

7  36 

7  39 

7  43 

7  47 

7  51 

7  55  7  .59 

8  04  8  09 

22 

31  N 

June  5 

7  17 

7  20 

7  22 

7  25 

7  "28 

7  81 

7  35 

7  38 

7  42 

7  46 

7  .50 

7  .55 

7  59  8  08 

8  08  8  12 

23 

00 

10 

7  20 

7  '23 

7  '25 

7  2x 

7  31 

7  34 

7  37 

7  41 

7  45 

7  49 

7.'>4 

7  58 

808  8  07 

8  12  8  17 

'Zi 

18 

15 

7  22 

7  25 

7  28 

7  31 

7  U 

7  38 

7  41 

7  4.5 

7  49 

7  53 

7  57 

8  02 

8  06  8  11 

8  16  8  -21 

23 

•26 

20 

7  23 

7  26 

7  29 

7  32 

7  36 

7  39 

7  43 

7  47 

7  51 

7  54 

7  59 

8  04 

8  08  ,  8  13 

8  18  8  23 

2:3 

24 

25 

7  24 

7  27 

7  ;w 

7  33 

7  37 

7  40 

7  44 

7  47 

7  51 

755 

800 

8  04 

8  09  8  14 

8  "20  8  24 

•  23 

12  N 

30 

7  24 

7  27 

7  30 

7  33 

7  37 

7  40 

7  43 

7  47 

7  51 

7  55 

7  59 

804 

8  08  8  14 

8  19  '  8  25 

.  22 

50  N 

July  5 

7  24 

7  27 

7  30 

7  33 

7  37 

7  40 

7  43 

7  47 

7  51 

7  5.5 

7  59 

803 

8  08  8  18 

8  18  i  8  23 

22 

17 

10 

7  22 

7  25 

7  '28 

7  31 

7  34 

7  38 

7  41 

7  45 

7  49 

7  .52 

7  56 

8  01 

8  ft5  1  8  10 

8  15  i  8  19  1 

21 

35 

15 

7  20 

7  23 

7  26 

7-29 

7  32 

7  3.5 

7  39 

7  42 

7  4,5 

7  49 

7  53 

7  57 

8  01  8  a5 

8  10  1  8  15  I 

1  20 

44 

20 

7  17 

7  20 

7  28 

7  26 

7-29 

7  32 

7  35 

7  38 

7  41 

7  45 

7  48 

7  52 

7  .5(i  1  8  01 

8  06  !  8  10 

,  19 

44 

25 

7  13 

7  16 

7  19 

7  22 

7  "25 

7  27 

7  30 

7  33 

7  86 

7  89 

743 

7  47 

7  .50  1  7  54 

7  58  1  8  02 

18 

36  N 

30 

7  09 

7  12 

7  15 

7  17 

7  '20 

722 

7  25 

7  '28 

7  81 

7  83 

7  37 

7  40 

7  43  i  7  48 

7  52  7  56 

'  17 

20  N 

Aug.  4 

7  (M 

7  07 

7  09 

7  12 

7  14 

7  16 

7  19 

7  21 

7  24 

7  '27 

7  30 

7  83 

7  36  7  40 

7  44  7  47 

15 

57 

9 

6  59 

7  02 

704 

7  06 

7  08 

7  10 

7  12 

7  15 

7  17 

7  19 

7  *22 

725 

7  27  7  82 

7  35  ;  7  38 

14 

28 

14 

6  53 

6  55 

6  57 

700 

7  02 

7  04 

7  06 

7  0« 

7  10 

7  12 

7  15 

7  16 

7  20  .  7  -23 

7  25  •  7  28 

'  12 

53 

19 

6  47 

6  49 

6  51 

653 

6  55 

6  57 

6  58 

7  00 

7  02 

7  (M 

7  06 

7  07 

7  10  1  7  13 

7  15  :  7  18 

11 

13 

24 

6  40 

6  42 

6  44 

6  46 

6  48 

6  49 

6  50 

6  52 

6  54 

6  55 

6  57 

658 

7  01  7  08 

7  05  '  7  07 

9 

29  N 

29 

6  33 

6  35 

636 

6  38 

6  40 

6  41 

6  42 

6  43 

6  45 

6  46 

6  48 

6  49 

6  51   6  52  1  6  64  i  6  56  , 1 

1     1 1 

7 

40  N 

Sept.  3 

6  28 

6  29 

6  30 

6  30 

6  32 

6  32 

638 

6  a5 

6  36 

6  37 

6  38 

6  39 

6  40  6  42 

6  43  6  46 

1   5 

49 

8 

6  20 

6  21 

6 '22 

6  *22 

6  23 

6  '24 

6  25 

6  26 

6  26 

6  27 

6  -28 

6 '29 

6  30  «  31 

6  32  6  33 

1   3 

65 

13 

6  12 

6  13 

6  14 

6  14 

6  15 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

6  19  6  20 

6  21  6  22 

2 

00 

18 

6  03 

6  0-1 

6  05 

606 

6  06 

6  06 

6  07 

6  07 

6  07 

608 

6  08 

6  08 

6  09  :  6  09 

6  09  6  10 

0 

03  N 

23 

5  56 

5  57 

5  57 

5.58 

5  58 

5  58 

5  58 

5  68 

5  58 

6  58 

5  .58 

5  .58 

5  58  1  5  58 

6  58  5  58 

1 

54  S 

28 

5  48 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  48 

5  48 

6  48 

548 

5  48 

5  47  1  5  47 

5  47  5  46 

1 

3 

51  8 

Oct.   3 

5  41 

5  41 

6  41 

5  41 

5  41 

5  40 

5  40 

5  39 

5  39 

6  38 

5  38 

5  37 

5  37  5  36 

6  86  5  35 

5 

46 

8 

5  33 

5  33 

533 

533 

533 

5  32 

5  31 

5  30 

5  30 

5  '29 

5  28 

5  '27 

5  26  5  '25 

5*24 

5  24 

7 

40 

13 

5  26 

5  2('> 

5  25 

5  25 

5  '24 

5  23 

5  22 

5  21 

5  20 

6  19 

5  17 

5  16 

5  15  5  15 

5  14 

5  12 

9 

31 

18 

5  19 

5  19 

5  19 

5  18 

5  17 

5  16 

5  15 

5  13 

5  12 

6  11 

5  09 

5  08 

5  06  5  a5 

503 

5  01  1 

11 

18 

23 

5  13 

5  12 

5  11 

5  11 

5  10 

5  07 

506 

5  04 

5  08 

5  01 

5  00 

4  .58 

4  .56  '  4  55 

4  .58  4  51 

18 

02  8 

28 

5  07 

5  06 

505 

5  W 

5  02 

5  00 

4  59 

4  57 

4  55 

4  53 

4  51 

4  49 

4  47  4  46 

4  44  :  4  41 

14 

40  S 

Nov.  2 

5  02 

500 

459 

4  58 

4  56 

4  54 

4  52 

4  50 

'4  48 

4  46 

4  43 

4  41 

439  4  36 

4  33  4  81 

16 

12 

7 

4  57 

4  55 

4  54 

4  63 

4  51 

4  48 

4  46 

4  44 

4  41 

4  39 

4  37 

4  84 

4  31  ,  4  29 

4  26  428 

17 

38 

12 

4  53 

4  51 

4  49 

4  48 

4  45 

4  43 

4  41 

4  38 

4  as 

433 

4  80 

4  27 

4  24  !  4  22 

4  19  4  15 

18 

65 

17 

4  49 

4  48 

4  46 

4  44 

4  42 

4  38 

436 

4  33 

4  30 

4  27 

4  24 

4*21 

4  18  1  4  16 

4  12  4  08  1 

20 

05 

22 

4  47 

4  45 

4  43 

4  40 

4  38 

4  35 

4  32 

4  29 

4  26 

4  '23 

420 

4  17 

4  13  1  4  09 

4  05  4  01 

21 

058 

27 

4  44 

4  42 

4  40 

4  37 

4  34 

4  31 

4  -28 

4  25 

4  22 

4  19 

4  15 

4  12 

4  09  1  4  05 

4  01  3  57 

21 

558 

Dec.  2 

4  44 

4  41 

438 

4  86 

4  33 

4  30 

4  27 

4  23 

4  20 

4  17 

4  13 

409 

4  06  4  02 

3  57  1  3  63 

22 

35 

7 

4  44 

4  41 

4  38 

4  35 

4  32 

4  29 

4  26 

4  22 

4  19 

4  15 

4  11 

4  08 

4  04  3  .59 

8  54  8  51 

23 

Oi 

12 

4  44 

4  41 

438 

4  :«) 

4  32 

4  29 

4  26 

423 

4  19 

4  15 

4  11 

4  07 

4  03  '  3  .58 

3  64  '  8  ,50  ' 

23 

21 

17 

4  46 

4  43 

4  40 

4  37 

4:33 

4  30 

4  27 

4  24 

4  20 

4  16 

4  12 

408 

4  04  ,  3  .59 

854  :  350 

23 

27 

22 

4  48 

4  45 

4  42 

4  39 

4  36 

4  33 

4  30 

4  26 

4  22 

4  19 

4  15 

4  10 

4  06  1  4  02 

3  57  ;  8  53 

23 

21. S 

27 

4  51 

4  48 

4  45 

4  42 

4  39 

4  36 

4  83 

4  29 

426 

422 

4  18 

4  14 

4  10 

4  05 

4  00  3  54 

23 

03  8. 

Jan.  1 

4  W 

4  51 

4  48 

446 

4  42 

4  39 

4  86 

4  32 

4  29 

4  2.5 

4  21 

4,7 

4  13 

4  09 

4  04  869 

490 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


NoHk  Latitude. 

Declina- 
tion. 

^s?tr 

.53° 

54° 

55° 

56° 

57° 

58° 

59° 

60° 

61° 

62° 

63° 
A.  m. 

64° 

66° 

66° 

67° 
h.m. 

68°    ; 

o     / 

A.  m. 

A.m. 

h.  VI. 

h.  m. 

h.  m. 

k.m. 

h.  m. 

h.  m. 

h.  m. 

h.m. 

h,  m. 

h.m. 

h.m. 

h.m. 

23  06S 
22  37 

Jan.    1 
6 

8  13 

8  12 

8  19 

8  17 

8  24 
8  23 

8  31 
8  29 

8  87 
8  35 

845 
8  42 

853 
8  50 

902 

8  59 

9  11 
907 

923 

9  18 

9  84  i  9  49 
9  29     9  43 

10  05 
9  57 

10  27 
10  18 

10  57 
10  48 

*  *ii'6A" 

21  58 

11 

809 

8  14 

8  19 

8  25 

8  31 

8  38 

8  45 

854 

902 

9  11 

9  22     9  84 

9  47 

10  06 

10  26 

11  24 

21  08 

16 

805 

8  11 

8  16 

8  22 

8  27 

8  33 

8  40 

8  47 

8  55 

9  03 

9  11     9  22 

9  34 

9  62 

10  08 

10  56 

20  07 

21 

8  01 

807 

8  11 

8  16 

8  21 

8  27 

833 

8  39 

8  47 

8  56 

9  05     9  16 

927 

9  40 

9  56 

10  32 

18  58 

26 

7  54 

7  58 

8  03 

8  07 

8  13 

8  18 

823 

8  29 

8  37 

8  44 

8  51     9  01 

9  11 

9  21 

933 

9  4J^ 

17  89  S 

31 

7  46 

7  60 

7  55 

7  59 

8  0:5 

8  08 

8  12 

8  18 

8  25 

8  31 

8  38  '  8  46 

854 

9  04 

9  14 

9  25 

'  16  13  S 

Feb.  5 

7  38 

7  41 

7  46 

7  49 

7  bii 

7  57 

8  01 

8  06 

8  11 

8  18 

8  '23  '  8  30 

8  87 

845 

865 

9  04 

14  40 

10 

7  30 

7  33 

7  35 

7  40 

7  43 

7  47 

7  50 

7  54 

7  59 

8  03 

8  08     8  15 

8  21 

8  27 

8  35 

8  43 

13  01 

15 

7  19 

7  22 

7  25 

7  27 

730 

7  33 

7  86 

7  40 

7  44 

7  49 

7  53     7  58 

808 

809 

8  16 

8  22 

11  16 

20 

7  09 

7  U 

7  13 

7  17 

7  19 

7-22 

7  24 

7  -27 

7  30 

734 

7  37     7  42 

746 

7  50 

7  56 

8  01 

928S 

25 

6  57 

659 

7  02 

7  a5 

7  06 

708 

7  11 

7  13 

7  15 

7  18 

7  21     7  24 

728 

7  81 

735 

7  40 

7  SOS 

Mar.  2 

6  46 

•  6  48 

6  50 

6  61 

6  5;j 

6  54 

6  56 

6  57 

6  59 

7  01 

7  04     7  07 

7  09 

7  12 

7  14 

7  19  ' 

5  34 

7 

6  35 

6  36 

.6  37 

6  38 

6  39 

6  40 

6  41 

6  43 

6  48 

6  45 

6  47     6  48 

6  80 

6  62 

6  55 

6  57 

8  37 

12 

623 

6  23 

6  24 

6  25 

6  26 

6  26 

6  27 

628 

6-28 

6  80 

6  31     6  82 

6  38 

6  84 

686 

6  37 

1  39S 

17 

6  11 

6  12 

6  12 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  14 

6  16     6  15 

6  14 

6  14 

6  15 

6   16  ; 

0  20  N 

22 

5  59 

5  59 

5  69 

5  .59 

6  59 

5  58 

5  58 

5  57 

5  57 

5  57 

5  56     5  55 

6  55 

5  54 

554 

6  .55 

;    2  18  N 

27 

5  47 

5  47 

5  46 

5  46 

5  45 
1 

5  44 

5  48 

5  42 

5  41 

5  40 

5  39     5  38 

5  36 

585 

5  34 

6  33 

4  15  N 

Apr.  1 

5  35 

5&5 

5  34 

5  33 

5  31 

5  30 

5  29 

5  27 

5  25 

5  24 

5  23     5  21 

5  19 

5  17 

6  16 

5  13 

609 

6 

523 

5  22 

5  20 

5  19 

5  18 

5  16 

5  14 

5  12 

5  10 

5  07 

5  05     5  02 

4  59 

4  57 

4.>4 

4.51 

,    8  02 

11 

5  11 

5  10 

609 

5  07 

5a5 

5  02 

5  00 

4  57 

4  54 

4  51 

4  48     4  45 

4  42 

4  38 

4^ 

430 

1    9  51 

16 

5  01 

459 

4  5«> 

4  54 

4  51 

4  48 

445 

4  42 

4  39 

4  35 

4  32     4  28 

4  23 

4  18 

4  14 

4  08 

11  Zo 

21 

4  49 

4  46 

4  43 

4  40 

4  37 

4  34 

4  30 

4  27 

4  24 

4  19 

4  15  ,  4  10 

4  05 

3  59 

3  52 

3  44 

13  15  X 

1 

26 

4  39 

4  36 

4  33 

4  -29 

4  2(> 

4  22 

4  18 

4  18 

4  09 

4  03 

8  58     3  53 

3  47 

3  89 

3  31 

3  22 

14  50  N 

May  1 

4  28 

4  25 

4  22 

4  18 

4  14 

409 

405 

3  59 

3  54 

3  48 

8  43     3  35 

3  28 

3  20 

3  10 

8  00 

16  19 

6 

4  18 

4  15 

4  11 

4  07 

402 

3  57 

3  52 

8  46 

3  40 

3  33 

3  27     3  18 

3  10 

2  69 

2  48 

3t> 

17  42 

11 

409 

4  05 

4  00 

3  55 

3  51 

845 

3  39 

8  32 

3  27 

3  19 

3  12     8  02 

2  52 

2  40 

2  26 

2  11 

18  55 

16 

4  01 

3  5<> 

8  51 

3  47 

3  42 

335 

8-29 

8  21 

3  14 

3  06 

2  57     2  45 

2  34 

220 

203 

1  43 

19  58 

21 

3  53 

3  49 

3  44 

3  38 

3  32 

325 

3  19 

3  10 

3  02 

2  53 

2  42     2  29 

2  16 

1  59 

1  38 

1  12 

21  00 

26 

3  46 

3  42 

3  36 

8  30 

323 

8  16 

309 

2  59 

2  50 

2  39 

2  '29     2  13 

1  58 

1  37 

1  10 

0  15 

21  48  N 

22  28  N 

22  57 

23  17 

31 

June  5 
10 
15 

3  41 

3  37 
334 

3:« 

3  IV* 

3  31 
3  2.S 
3  27 

3  29 

3  25 
3  21 
3  '20 

8  22 

3  18 
3  14 
3  13 

3  16 

3  11 
8  07 
ZOsy 

808 

8  02 

258 
256 

3  01 

2  54 
2  49 
2  47 

2  60 

2  43 
2  38 
2  35 

2  40 

2  32 
2  27 
2  '23 

2  28 

2  19 
2  12 
2  08 

2  16     1  58 

2  06     1  45 
1  58     1  35 
1  'iS     1  27 

1  41 

1  25 
1  12 
1  02 

1  16 

0  52 

0  23 

Does  m 

0  34 

1 

)t*set  between—  1 

2:^  26 

20 

3;« 

3  27 

3  20 

3  12 

304 

2  55 

246 

2  34 

2  23 

2  07 

1  51      1  24 

0  57 

June  11  June  2 

May -26 

23  25 

25 

3  33 

3  26 

3  20 

3  12 

804 

2  65 

2  46 

2a5 

23 

2  07 

1  51     1  25 

0  5S 

and 

and 

and 

•23  14  N 

30 

3  35 

3  29 

3  23 

3  15 

8  07 

2  58 

2  49 

2  38 

2  27 

2  12 

1  57     1  32 

1  08 

Julyl  |Julyll  July  18   | 

'  22  52  N 

July  5 

3  40 

3  34 

3  2>< 

3  21 

3  13 

804 

2  56 

2  44 

2  ;i3 

2  19 

2  06     1  43 

1  21 

0  35 

days 

days 

22  21 
21  40 
20  50 

10 
15 
20 

8  46 
3  50 
3  56 

3  40 
3  44 
8  51 

3  M 

3  38 
3  46 

3  27 
3  32 
3  39 

3  19 
3  25 
3  33 

3  11 
8  17 
3  26 

808 
3  09 
3  19 

2  52 

3  00 
3  10 

2  41 

2  51 

3  02 

2  -28 
2  39 
2  .52 

2  14     1  ,55 
2  -26     2  10 
2  41     2  -27 

1  37 

1  54 

2  12 

1  04 
1  28 
1  50 

"'6*66* 
125 

""*'6*4i* 

'  19  50 

25 

4  04 

3  59 

3  54 

3  48 

3  42 

3  36 

3  29 

3  21 

3  13 

3  05 

2  55     2  43 

2  29 

2  11 

152 

1  -24 

18  43  N 

30 

4  12 

4  07 

4  03 

8  57 

3  52 

3  46 

3  40 

3  83 

3  26 

8  17 

3  07  1  2  57 

) 

2  45 

2  31 

2  15 

1  55 

17  28  X 

Aug.  4 

4  20 

4  15 

4  11 

4  06 

4  01 

3  55 

3  60 

3  44 

3  37 

3  29 

3  21 

3  11 

3  02 

3  50 

2  37 

2  22 

16  06 

9 

4  28 

4  24 

4  20 

4  15 

4  11 

406 

4  01 

3  56 

3  50 

8  44 

3  37 

3  29 

3  21 

3  12 

800 

2  48 

14  37 

14 

4  37 

4  33 

4  29 

4  25 

4  21 

4  17 

4  13 

4  08 

4  03 

3  57 

8  51 

3  45 

3  38 

329 

823 

8  10 

i  13  03 

19 

4  45 

4  42 

4  ;J8 

4  So 

4  32 

4  28 

4  24 

4  '20 

4  16 

4  11 

4  05 

3  .59 

3  53 

3  47 

338 

3  30 

11  23 

24 

4  54 

4  51 

4  49 

4  46 

4  43 

4  40 

4  37 

4  :» 

4  '30 

4  2i 

4  20 

4  15 

4  10 

404 

8  58 

3  51 

9  39N 

29 

5  02 

5  00 

4  57 

4  5.5 

4  52 

4  50 

4  47 

4  44 

4  41 

4  38 

4  34     4  30 

4  25 

4  21 

4  16 

4  10 

7  51N 

Sept.  3 

5  11 

5  09 

5  07 

5  05 

503 

5  00 

4  58 

4  56 

4  .53 

4  51 

4  48     4  44 

4  41 

4  37 

438 

4  29 

600 

8 

5  20 

5  18 

5  16 

5  14 

6  18 

5  11 

5  10 

5  08 

5  06 

5  04 

5  02  1  4  58 

4  56 

453 

4  61 

4  47 

■    4  07 

18 

5  27 

5  26 

5  25 

5  24 

523 

5  22 

5  21 

5  20 

5  18 

5  17 

5  15     5  14 

5  12 

6  10 

5  07 

5  05 

2  11 

18 

6  36 

5  S() 

5  36 

6  35 

534 

5  34 

5  33 

6  32 

5  32 

5  31     5  30     5  28 

5  27 

5    6 

6  24 

52:3 

0  15  N 

23 

5  45 

5  45 

5  44 

5  U 

5  44 

5  44 

6  43 

5  43 

5  43 

5  43 

5  43     5  43 

6  42 

6  41 

5  41 

5  40 

1  42  8 

28 

5  W 

5  53 

5  53 

5  54 

5M 

5  54 

5  55 

5  55 

5  55 

5  .56 

6  5*>     5  56 

6  56 

5  57 

5  57 

5  68 

8  39S 

Oct.    3 

6  03 

6  03 

6  03 

6  04 

6  05 

6  05 

606 

6  07 

6  08 

6  09 

6  10     6  10 

6  12 

6  13 

6  14 

6  16  ' 

,    5  35 

8 

6  12 

6  12 

6  13 

6  14 

6  15 

6  16 

6  18 

6  19 

6  21 

6  22 

6  24     6  25 

6  27 

6  -29 

6  81 

6  34 

7  28 

13 

6  20 

6  22 

6  22 

6  24 

6  26 

6  28 

6  29 

6  31 

6  33 

6  36 

6  38     6  41 

6  42 

6  46 

6  49  < 

6  52 

!    9  20 

18 

6  29 

6  31 

6  32 

6  34 

6  37 

6  39 

6  41 

6  44 

6  47 

6  49 

6  52     6  55 

6.58 

7  02 

7  06 

7  11 

j  11  08 

23 

6  39 

6  41 

6  42 

6  45 

6  48 

6  50 

6  53 

6  56 

7  00 

7  03 

7  07     7  10 

7  14 

7  19 

7  25 

7  30 

1  12  51  S 

28 

6  4« 

6  51 

6  52 

6  5() 

6  59 

7  02 

7  05 

709 

7  13 

7  17 

7  '22     7  '26 

7  30 

7  87 

743 

7  50 

14  30  S 

Nov.  2 

6  5.S 

7  01 

7  03 

7  06 

7  10 

7  14 

7  18 

7  22 

7  27 

7  32 

7  36  :  7  42 

7  48 

7  55 

8  02 

8  10 

16  03 

7 

7  W 

7  09 

7  12 

7  16 

7  20 

7  24 

7  29 

7  84 

7  39 

7  45 

7  50     7  .57 

8  03 

8  12 

8  20 

8  30 

,  17  29 

12 

7  15 

7  19 

7  22 

7  20 

7  31 

7  36 

7  41 

7  47 

7  52 

7  59 

8  06  '  8  13 

8  21 

8  31 

8  41 

8  53 

18  48 

17 

7  25 

7  80 

7:33 

7  38 

7  43 

7  48 

7  54 

8  00 

8  07 

8  13 

8  20     8  '29 

838 

8  48 

900 

9  13 

'  19  58 

h 

7  34 

7  39 

7  42 

7  48 

7  53 

7  59 

8  05 

8  12 

8  19 

8  28 

8  36     8  4<> 

8  55 

9  09 

9  24 

9  40 

20  59  S 

27 

7  43 

7  48 

7  51 

7  57 

8  08 

8  10 

8  16 

8  24 

8  31 

8  41 

8  .50     9  02 

9  13 

9  27 

9  44 

10  06 

21  51  S 

Dec.  2 

7  49 

7  5-t 

7  59 

8  06 

8  12 

8  19 

8  26 

8  34 

8  43 

8  53 

9  02     9  16 

9  28 

9  45 

10  06 

10  33 

22  32 

7 

7  57 

8  02 

8  as 

8  14 

8  20 

8  28 

8  35 

8  44 

8  53 

9  03 

9  13     9  '28 

9  42 

10  02 

10  26 

11  35 

23  02 

12 

8  02 

8  08 

8  14 

8  20 

8  27 

8  35 

8  42 

8  52 

9  01 

9  12 

9  '22     9  38 

9  63 

10  16 

10  44 

Does 

23  20 

17 

8  07 

8  13 

8  l.S 

8  25 

8  32 

8  40 

8  48 

8  57 

9  07 

9  18 

9  '29 

9  45 

10  01 

10  24 

11  00 

not 

23  27 

22 

8  10 

8  16 

8  21 

8  28 

8  35 

8  43 

8  51 

9  01 

9  10 

9  21 

9  32 

9  49 

10  05 

10  29 

11  04 

rise 

23  22S 

27 

8  12 

8  18 

8  24 

8  30 

8  37 

8  45 

8  53 

9  03 

9  12 

9  22 

9  33 

9  49 

10  05 

10  27 

11  02 

Dec.  11 

to 
Jan.  2 

,  23  (X^  S 

Jan.    1 

8  13 

8  19 

8  24 

8  31 

8  37 

8  45 

8  53 

9  02 

9  11 

9  23 

9  34 

9  49 

10  05 

10  27 

10  57 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 
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j 

North  Ixititude. 

Decli- 
nation. 

Approx. 
date. 



o     / 

53° 

MO 

560 

56° 

87° 

58P 

590 

60° 

61° 

62° 

63° 

64° 

66° 

66° 

67° 

68° 

h.  m. 

h.  m. 

h.m. 

h.Vl. 

h.m. 

h.  m. 

h.  m. 

h.  in. 

*... 

h.m. 

h.  m. 

h.m. 

h.  m. 

h.m. 

h.  m. 

23  (WS 

Jan.  1 

3  M 

3  49 

3  43 

336 

830 

822 

3  14 

306 

2  56 

2  44 

2  82 

2  17 

2  02 

1  40 

1  11 

22  !U 

6 

4  00 

8M 

3  48 

8  42 

3  36 

3  29 

3  21 

3  13 

3  04 

2  52 

2  41 

2  27 

2  13 

1  64 

1  30 

"'6*56" 

21  53 

-11 

4  07 

4  01 

856 

350 

344 

3  87 

380 

3  22 

3  14 

304 

2  54 

2  41 

2  27 

2  11 

1.57 

1  23 

21  02 

16 

4  15 

4  10 

406 

8  59 

354 

8  47 

8  41 

3  33 

3  26 

3  17 

308 

2  66 

2  46 

2  30 

2  13 

1  50 

20  01 

21 

4  24 

4  19 

4  14 

409 

404 

3  68 

8  52 

3  45 

3  38 

3  29 

322 

3  10 

3  00 

2  47 

2  32 

2  16 

18  50 

26 

4  32 

4  27 

4  23 

4  18 

4  14 

4  08 

4  03 

3  67 

3  51 

3  44 

385 

3  26 

3  18 

307 

2  55 

2  41 

,  17  31  S 

SI 

4  42 

4  37 

434 

4  29 

4  25 

4  20 

4  15 

4  10 

4  a5 

3  58 

3  52 

3  43 

3  35 

3  26 

3  16 

3  04 

16  04S 

Feb.  5 

4  52 

4  47 

4  44 

4  40 

4  36 

4  82 

4  28 

4  23 

4  18 

4  13 

4  07 

4  00 

353 

8  45 

386 

827 

14  30 

10 

5  01 

4  67 

455 

4  51 

4  48 

4  44 

4  41 

4  36 

4  32 

4  27 

423 

4  17 

4  10 

4  04 

3  57 

3  49 

12  51 

15 

5  11 

508 

506 

603 

500 

4  57 

4M 

4  50 

4  4(> 

4  42 

4  38 

4  83 

427 

4  22 

4  16 

4  09 

11  06 

20 

5  20 

5  17 

5  15 

6  13 

6  11 

5  08 

505 

6  03 

500 

456 

4  53 

4  48 

4  44 

4  40 

4  35 

4  30  j 

9  16  S 

25 

5  31 

529 

6  27 

5  26 

5  23 

5  21 

5  19 

5  16 

5  14 

5  12 

5  08 

505 

5  02 

4  58 

4  54 

4  60 

7  ISS 

Mar.  2 

5  40 

588 

5  37 

6  36 

5  34 

5  32 

5  31 

5  29 

5  28 

5  26 

5  24 

620 

6  18 

5  16 

5  12 

5  09 

5  -23 

7 

5  49 

548 

5  47 

546 

6  44 

6  43 

5  42 

5  41 

6  41 

5  39 

5  37 

6  36 

5  34 

5  32 

5  29 

627 

3  25 

12 

558 

5  57 

6  57 

556 

556 

5  55 

6  55 

554 

6  53  1  5  52 

5  52 

5  60 

5  50 

5  49 

5  47 

5  46 

1  27  S 

17 

6  07 

606 

606 

6  06 

6  06 

6  06 

6  06 

606 

6  05 

6  05 

6  05 

6  05 

6  a5 

6  05 

6  04 

604 

0  91K' 

22 

6  16 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  IS 

6  19 

6  19 

6  20 

6  21 

6  21 

6  21 

6  21 

2  SON 

27 

625 

6  26 

6  26 

627 

628 

6  29 

6  30 

6  31 

6  32 

6  33 

6  34 

6  35 

6  86 

6  38 

6  38 

640 

4  26  N 

Apr.   1 

634 

685 

6  36 

687 

6  39 

6  40 

6  42 

6  43 

6  45 

6  46 

6  48 

6  50 

6  52 

6  .54 

6  57 

6  69 

6  21     : 

6 

6  43 

6  43 

645 

6  47 

6  48 

6  60 

6  52 

6  55 

6  57 

6  59 

7  02 

7  04 

7  06 

7  10 

7  13 

7 17 : 

'    8  13    ' 

11 

6  52 

653 

6  55 

6  67 

6  59 

7  01 

7  04 

7  07 

7  09 

7  13 

7  16  :  7  20 

723 

7  26 

7  81 

786 

10  01 

16 

7  00 

7  02 

704 

7  07 

7  10 

7  13 

7  16 

7  19 

7  22 

7  26 

7  30  1  7  35 

7  39 

7  43 

7  49 

7  55 

11 46  ; 

21 

709 

7  12 

7  15 

7  18 

7  21 

7  25 

7  28 

7  32 

7  3t'. 

7  40 

7  45  ,  7  50 

755 

8  00 

8  07 

8  14 

13  25  n; 

26 

7  18 

7  20 

7  24 

7  27 

7  31 

7  35 

7  39 

7  44 

7  49 

7.M 

7  59 

8  05 

8  11 

8  19 

8  26 

8  36 

14  59  N 

May   1 

7  27 

730 

783 

7  37 

7  41 

7  46 

7  51 

7  56 

8  02 

8  07 

8  13 

8  20 

8  27 

8  36 

8  45 

8  56 

16  27     . 

6 

7  36 

7  89 

7  43 

7  47 

7  52 

7  57 

803 

8  09 

8  15 

8  22 

8  '2S 

8  37 

8  46 

8  56 

9  07 

9  20 

17  48 

11 

?44 

7  48 

7  52 

7  57 

8  02 

8  OS 

8  14 

8  21 

8  28 

8  35 

8  43 

8  53 

9  04 

9  15 

9  29 

9  45 

19  02 

16 

7  62 

756 

8  01 

8  07 

8  12 

8  19 

8  25 

8  33 

8  41 

8  50 

8  59 

9  10 

9  22 

9  36 

9  53 

10  15 

20  01 

21 

800 

804 

8  09 

8  16 

8  22 

8  29 

8  36 

8  44 

8  53 

9  03 

9  13 

9  26 

9  40 

9  .36 

10  16 

10  44 

21  05 

26 

8  07 

8  12 

8  17 

8  25 

8  31 

8  38 

8  46 

S  55 

9  04 

9  16 

9  27 

9  42 

9  58 

10  18 

10  46 

21  53X 

31 

8  15 

8  20 

8  25 

8  33 

840 

8  47 

8  55 

9  05 

9  16 

9  27 

9  40     9  57 

10  16 

10  42 

11  27 

22  31 N 

June  5 

8  19 

8  25 

8  31 

8  39 

8  46 

8  54 

9  03 

9  14 

9  24 

9  37 

9  51    10  11 

10  82 

11  56 

23  00 

10 

8  24 

8  30 

8  36 

8  44 

8  51 

9  00 

9  10 

9  *>! 

9  32 

9  46 

10  01   10  2:? 

10  47 

11  41 

23  IS 

15 

8  28 

8  34 

8  40 

8  47 

8  55 

904 

9  14 

9  26 

9  36 

9  51 

10  07  ilO  31 

10  57 

Doe.'j  not  set  bet 

ween— 

23  26 

20 

8  30 

8  :« 

8  42 

8  49 

8  57 

9  06 

9  16 

9  28 

9  39 

9  54 

10  10 

10  35 

11  03 

June  11 

June  2 

May  26 

£i  24 

25 

8  30 

8  37 

8  43 

8  51 

8  58 

9  OS 

9  17 

9  29 

9  40 

9  54 

10  09 

10  34 

11  02 

and 

and 

and 

•23  12  N 

30 

8  31 

8  38 

8  44 

8  51 

8  59 

9  OS 

9  17 

9  2S 

9  39 

9  54 

10  09 

10  33 

10  57 

July  1. 

days. 

July  18, 
days. 

22  50N 

July  5 

8  29 

8  35 

8  41 

8  48 

8  56 

9  ai 

9  13 

9  24 

9  24 

9  48 

10  02 

10  24 

10  43 

11  31 

.22  17 

10 

8  a; 

8  32 

8  38 

8  45 

8  52 

9  00 

9  08 

9  18 

9  2S 

9  40 

9  54 

10  12 

10  31 

11  03 

21  35 

15 

8  21 

8  27 

8  33 

8  39 

8  46 

8  53 

9  01 

9  10 

9  20 

9  31 

9  43 

9  59 

10  15 

10  37 

"ii'iti" 

20  44 

20 

8  15 

8  21 

8  27 

8  33 

8  39 

8  46 

8  53 

9  01 

9  10 

9  20 

9  31 

9  46 

10  01 

10  IS 

10  44 

"ii'24" 

19  44 

25 

8  08 

8  13 

8  18 

8  22 

8  29 

8  35 

8  42 

8  50 

S  .58 

9  OS 

9  17  1  9  30 

9  43 

9  57 

10  15 

10  38 

1^  3()N 

30 

8  00 

8  05 

8  10 

8  15 

8  20 

8  26 

8  32 

8  39 

8  46 

8  54 

9  04     9  14 

9  24 

9  3S 

y  53 

10  12 

17  20X 

AUK.  4 

7  51 

7  56 

8  00 

805 

8  09 

8  15 

8  20 

8  2«) 

8  .33 

S  41 

8  48  '  8  57 

9  07 

9  18 

9  31 

9  46 

15  57 

9 

7  42 

7  46 

7  50 

7  M 

7  58 

8  03 

8  07 

H  13 

8  19 

8  25 

8  32 

8  40 

8  49 

8  .58 

9  09 

9  22 

14  28 

14 

7  32 

7  36 

7  39 

7  42 

7  46 

7  50 

7  54 

7  59 

S  04 

8  10 

8  16 

8  23 

S  31 

8  38 

8  4S 

8  ;V< 

12  nii 

19 

7  22 

7  24 

7  27 

730 

7  3;? 

7  37 

7  41 

7  45 

7  49 

7  54 

7  59 

8  a5 

8  11 

8  18 

8  26 

8  :« 

11  13 

24 

7  10 

7  13 

7  15 

7  19 

7  21 

7  25 

7  2S 

7  31 

7  35 

7  39 

7  43 

7  48 

7  53 

7  .58 

8  04 

8  11 

9  29N 

29 

6  59 

7  01 

7  03 

7  05 

7  07 

7  10 

7  13 

7  16 

7  19 

7  22 

7  25 

7  :%) 

7  34 

7  38 

7  43 

7  19 

7  40  N 

Sept.  3 

6  47 

6  49 

6  51 

6  52 

6  54 

6  56 

6  'yS 

7  01 

7  03 

7  06 

7  08 

7  12 

7  16 

7  19 

7  2:5 

7  2s' 

5  19 

8 

6  35 

6  37 

6  liH 

i\  39 

6  41 

6  42 

6  44 

6  46 

6  47 

6  49 

6  51 

6  55 

6  57 

700 

7  03 

7  07  ] 

3  5=) 

13 

6  23 

6  24 

6  25 

6  26 

6  27 

6  29 

6  30 

6  31 

()  :« 

634 

6  :i=s 

6  37 

6  38 

6  41 

6  43 

6  55 

2  00 

18 

6  11 

6  12 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

6  20 

6  21 

6  23 

6  24 

0  («N 

2:^ 

5  59 

5  59 

5  59 

5  59 

5  59 

6  00 

6  00 

6  00 

6  00 

6  00 

6  00 

6  01 

6  02 

•     6  02 

6  02 

6  03 

1  MS 

28 

5  47 

5  47 

5  46 

5  46 

5  46 

5  45 

5  45 

5  45 

5  44 

5  44 

5  43 

6  43 

5  43 

5  42 

5  42 

5  41  , 

3  51  S 

Oct.    3 

5  35 

6  35 

5  34 

5  3:^ 

5  32 

5  31 

5  31 

5  30 

5  29 

5  28 

5  26 

6  25 

5  26 

5  23 

5  22 

5  20  , 

5  46 

8 

5  23 

5  22 

5  21 

5  20 

6  19 

5  17 

5  16 

5  15 

5  13 

oil 

5  10 

5  OS 

5  06 

5  04 

5  02 

4  .59 

7  40 

13 

5  11 

5  10 

5  09 

5  07 

5  06 

5  04 

5  02 

600 

4  58 

4  55 

4  53 

4  .TO 

4  48 

4  46 

4  42 

4  39 

9  31 

18 

5  01 

4  59 

4  57 

4  55 

4  53 

4  ;V) 

4  48 

4  46 

4  43 

4  40 

4  37 

4  33 

4  31 

4  27 

4  22 

4  IS 

11  IH 

23 

4  49 

4  48 

4  45 

4  44 

4  41 

4  ;w 

4  36 

4  32 

4  28 

4  24 

4  21 

4  16 

4  13 

4  08 

4  m 

3  57  1 

13  02  S 

2S 

4  3S 

4  37 

4  34 

4  31 

4  28 

4  25 

4  22 

4  18 

4  14 

4  09 

4  05 

4  00 

3  55 

3  50 

3  43 

3  36 

14  40S 

Nov.  2 

4  29 

4  26 

4  23 

4  19 

4  16 

4  11 

4  08 

404 

3  59 

3  55 

8  49 

3  44 

3  37 

3  31 

8  25 

3  16 

16  12 

7 

4  20 

4  17 

4  14 

4  10 

4a5 

4  02 

3  57 

3  52 

3  47 

3  41 

3  Zd 

3  28 

3  22 

3  13 

3  0) 

2  .55 

17  38 

12 

4  12 

4  09 

4  05 

4  01 

3  56 

3  51 

3  4(; 

3  40 

8  35 

328 

322 

3  14 

3  05 

2  m 

2  46 

2  34 

1«.>5 

17 

4  04 

4  01 

3  57 

3  52 

3  47 

3  41 

3  3*5 

3  29 

323 

3  16 

308 

2  59 

2  51 

2  39 

2  27 

2  12 

20  0=) 

22 

3  58 

3  53 

3  49 

3  43 

3  38 

3  32 

3  26 

3  19 

3  13 

304 

2  56  .  2  46 

2  3(> 

2  Si 

2  09 

1  50  1 

21  03  S 

27 

3  52 

3  48 

3  43 

387 

332 

3  25 

3  18 

3  10 

3  04 

255 

2  46  i  2  34 

2  2:3 

2  08 

1  49 

1  27  , 

21  55  S 

Dec.  2 

3  48 

3  44 

338 

882 

327 

8  19 

3  12 

3  04 

2  67 

2  47 

2  37     2  24 

2  11 

1  52 

1  31 

1  03  ! 

22  3t 

7 

3  45 

3  40 

325 

8  28 

3  22 

3  14 

3  07 

2  5S 

2  49 

2  38 

2  27     2  12 

1  57 

1  40 

1  12 

0  35  1 

,23  01 

12 

3  44 

8  39 

383 

827 

320 

3  12 

3  05 

2  55 

2  46 

2  34 

2  23  i  2  07 

151 

1  29 

0  58 

Dws 

23  21 

17 

3  44 

3  38 

3  82 

826 

3  19 

3  11 

3  03 

2  54 

2  44 

2  32 

2  20     2  (M 

1  47 

1  24 

0  49 

not 

23  27 

22 

3  47 

3  41 

836 

329 

822 

3  14 

3  06 

2  56 

2  47 

2  35 

2  23  '  2  06 

1  49 

1  25 

0  49 

rise 

23  21  .S 

27 

3  49 

3  43 

8  87 

8  31 

3  24 

3  16 

308 

2  .59 

2  49 

2  87 

2  25     2  09 

152 

1  30 

0  56 

Deo.  11 

to 
Jan.  2. 

23  038 



Jan.    1 

3  M 

3  49 

343 

886 

3  80 

3  22 

3  14 

8a5 

2  66 

244 

2  82  !  2  17 

i 

2  02 

140 

111 

492 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


DecU- 
na- 

Approx. 

71° 

1 

ytyrth  JxUUuffe. 

tlon:     <•«'«• 

O        1 

23  05S  Jan.   1 
22  37    .            6 
21 68              11 
2108               16 

20  07    1           21 
1«58    1           '2& 
17  89S             31 

16  13S'Feb.  5 
14  40               10 
13  01     1           15 
1116    1           20 
9  28S    .         25 

7  30S   Mar.  2 

5  34                7 

3  87    ,           12 

1  39S          •  17 
0  20N,           22 

2  18N'           27 
1              1 

4  15X  Apr.    1 

6  09                 6 
H02    '            11 
9  51                16 

11  35               21 

13  15X            26 

14  50X  May   1 

16  19    1            6 

17  42    '           11 

15  55               16 
19  58               21 
21 00               26 

,  21  48N            31 

1 22  28X  June  5 

22  57    ,           10 

23  17    !           15 
23  26               -20 
23  25               25 
23  14X            30 

22  52X  July    5 
22  21    .           10 

21  40               1") 

69° 

70° 

72^ 

73^    :    71° 

75"^         76'=' 

77° 

78° 

h.  m. 
Ise  bet> 
Oct.  23 

and 
Feb.-20: 

121 
days. 

i 

.    82° 

84°         86°     .     8h^ 

;        90° 

h.  m. 

Rises 
Jan.  11 
11  06 
10  35 
10  05 
9  39 

9  15 
8  53 

8  29 
8  07 
7  45 

7  22 
6  59 
6  38 
6  16 
5  W 
5  31 

5  09 
4  47 
4  24 
4  01 
3  37 
3  13 

2  47 
2  i>0 
1  50 
1  13 

h.m. 

Sund 

Xov.r 

to 

Jan.  16 

11  03 

10  26 

956 

9  28 
903 
8  38 
8  14 
7  30 

7  26 
7  52 
6  39 
6  16 
5  53 
5  29 

5  06 
4  42 
4  18 
3  53 
3  28 
3  01 

2  33 
2  02 
1  24 
0  25 

1  /i.  m,  1  h.  m. 
oes  not  rl8e— 
Xov.22Xov.l8 

to     .     to 
Jan.  21  Jan.  2.^ 

1 

/).  ni.     h.  m.  '   h.  m.  .  h.  m. 

Sun  doe>i  not  ri.«*e  belwi-en— 

Xov.l4Xov.lOXov.  6Xov.  4 

and      and       and      and 

Jan.24:  Feb.  2;  Ft-b.  6:  Feb.  9: 

77           85     ,     93          98 
davs.    days.    davs.    dav-. 
11*18    - 

A.  IN.  '   h.  m. 
Sun  does  not  i 
Xov.  1  Oct.  28 

and      and 
Feh.ll:  Feb.l4: 

103         110 
(lays,    day.s. 

h.  M.     h.  m.  '   h.  m.  •  h.  m.  |   h,  m. 
*'een—  sun  does  not  rise  between— 

Oct.  17  Oct.  12  Oct.   7  Oct.    1  Sept^»7 
1   and      and      and   '  and   |  and 
'Feb.26:  Mar.  3;  Mar.  8:  Mar.  13:  Mar.  18: 
1    138         143         153         164         173 

days.    days.    days.  |  days.    dav*. 

_. 

10  56 
10  16 

9  43 
9  14 
.     8  48 
8  22 
7  .% 

7  31 
1     7  06 
1     6  41 
1     6  16 
'     5  .52 

6  26 

5  03 
4  37 
4  12 
3  45 
3  17 
,    2  48 

2  15 
1  37 
0  43 

11  88 
10  44 

10  03 

9  28 
8  58 
8  SO 
8  02 

7  85 
7  09 
6  43 
6  18 
5  52 
5  25 

5  00 
4  32 

4  a5 
3  ;i5 

3  0.5 
2  3:J 

1  55 
1  05 

10  23     11  03 
9  44  1  10  08 
9  11  1    9  25 
8  39       8  51 
8  09       8  18 

7  40       7  47 
7  13       7  17 
6  45       6  48 
6  18       6  19 
5  50       5  49 
5  22       5  20 

4  .55       5  01 
4  26       4  19 
3  58  .     3  49 
3  2.5       3  12 
2  .52  ,     2  31 
2  13       1  4s 

1  25       0  37 

1  11  5:j 

10  31      11  2S 
9  43     10  11 

9  03       9  18 
.H  -ys       H  40 

7  55       s  03 
7  22        7  2X 
(i  51       {)  M 
6  ly       6  21 
5  AS       5  47 
5  17       :.  14 

4   »5         I   40 

4  12      ;?  -<i 
3  3j      ;;  26 

2  5S       -2  40 
2  i:5        1  47 

1  OS 

io:iti 
9  ;^H 

8  54 

s  13 
7  31 
6  57 
6  21 
5  45 
5  '  «l 

1  :.2 
.1  53 
:i  10 

2  15 
0  M\ 

10  10 
,    9  12 

8  25 
7  41 
7  02 
(J  22 
5  43 
5  06 

4  24 
3  40 
2  51 
1  45 

10  06 

8  .56 
8  00 
7  11 
6  '2ry 
5  :i8 
4  51 

4  00 
3  o:^ 
1  47 

1  

9  52 

8  32 

9  33 



7  28 
6  29 
6  31 
4  31 

3  23 
1  54 

7  56 

9  22 

1 

6  86 

5  18 
8  55 

2  05 

6  50 
4  .5:^ 
2  30 



7  32    

3  :»  , 

.......1....... 

.;..:::;. i 

1 

1 

i , , 

1 ' 

1 

1 

1 

8un  d(. 
May  21 

and   , 

Iulv'23; 

64 

days. 

es  not  sc't  »>et\ 
May  16  May  12 

and    1  and 

July27;Julv31; 

73          81 

days.    days. 

veen— 
May  9 

and 
AUR.4; 

88 

days. 

Sun  does  not 
May  5  May  2 

and   !   and 

AUK.8:  AuK.12: 

96         la? 

days.    day.«. 

-•et  between — 
Apr.  28  Apr.  25 

an<l       and 

Autf.1.5:  Auu.18 

110         116 

days.    days. 

Sun  does  not 
Apr.  22  Apr.  19 

and       and 

Au«.-22;  AUK.24: 

123         128 

days.    days. 

Mft  bet\ 

Apr.  14 

and 

AUK.29; 

138 

days. 

veen— 
Apr.  8 
1  and 
Sept.4: 

days. 

Sun  does  not  set  between— 
Apr.  3  Mar.-29  Mar.24  Mar.l9, 

and      and      and   « and 
-ept.9:  Sept.l5:  SttU-'-^^^'K-'-i^J^ 

160    ,    171        ISl        W2 
days,    days,    days.    (lay*. 

1 

20  50 

1           '^ 

19  50 

1           25 

0  44 

1  29 

.2  04 

2  35 

2  .58 

3  20  1 

3  43 

4  03 

4  23 

4  43 

5  02 
5  20 
5  39 

5  59 

6  17 
6  35 

6  .55 

7  15 

7  36  ' 
7.S7| 

8  19  1 

8  42  1 

9  06  1 
9  31  , 
9  58  1 

10  34  1 

Sun  do 
Dec.  3 

and   ' 
Jan.  10; 

39  ; 

days. 



18  43X            30 

17  28X  Aug.  4 
16tX5    !             9 
, 14  37                14 

113  08    1           19 
1123                24 

9  39  X            29 

'   7  51X  Sept,  3 

600    1             8 

,   4  07    '           13 

2  11     ,            18 
'  0  15X            23 

1  42 S             2H 
1 

3  39S  Oct.    3 
5  35                 8 
7  28    .            13 
9  20    i           IS 

11  08    1           23 

12  518             28 

1 14  308  1  Nov.  2 
16  03    '             7 

0  51 

1  41 

2  16 

2  45 

3  10 
3  31 

3  57 

4  18 

4  .59 
4.59 

5  19 
5  89 

5  59 

6  18 
6  3t4 

6  .59 

7  20 

7  42 

8  a5 

8  29 

8  .5,5 

9  23 
9  64 

10  31 

1 

1 

1  09 
'     1  57 

2  20 

2  .56 

3  25 

3  49 

4  12 

4  3:^ 

4  .56 

5  17 
5  38 

5  .59 

6  21 

6  42 

7  04 

7  26 
7.50 

8  14 

8  40 

9  10 
9  42 

10  22 

1 

1  2;? 

2  10 

2  44 

3  13 

3  40 

4  06 
4  29 

4  53 

5  15 

5  38 

6  00 

6  22 

6  45 

7  OS 
7  32 

7  5S 

8  25 

8  .51 

9  28 

10  09 

11  16 

0  40   ' 

1 

1  44       1  (K) 

2  2ti  1     2  05 

3  00       2  44 
3  80       3  18 

3  57       3  18 

4  22  i     4  16 

4  48       4  44 

5  12       5  10 

5  3<>       5  2r) 

6  00       6  01 

6  23       6  26 
6'4.s       6  52 

7  13       7  19 

7  39       7  47 

8  07        8  18 

8  :i8        8  .52 

9  11       9  3:^ 
9  .54      10  25 

11  10    ..   . 

' 

1  3.5  '    0  44 

2  26       2  01 

3  05       2  45 

3  37       3  24 

4  08       4  00 

4  3H       4  :« 

5  (Hi       5  (tt 

5  31       5  33 

6  01       '■,  (J3 

6  26       r.  31 

6  .52        7  02 

7  19       7  31 

7  47       .*»  07 
H  l.s        S  4  1 

8  .5-J       0  :\5 

10  04      10  45 

' 

1  27 

2  87 

3  08 

3  48 

4  25 

4  .57 

5  31 

6  03 

6  M 

7  08 

7  43 

8  20 

9  08 
1')  15 

1  55 

2  49 

3  86 

4  17 
454 
529 
604 

6  38 

7  15 

7  55 

8  41 

9  ;S6 

1 

1  54 
3  03 

3  56 

4  42 

5  25 

6  08 

6.51 
787 

8  28 

9  32 

' 

158 
320 
428 

5  18 

6  12 

708 
809 
9  24 

2  08 

3  50 

:::;.:...: i 

2  30 

5  07 

6  20 

7  36 
9  10 

4  44 
6  86 

8  40 

3  -29    

7  21    

.......... 

'17  29 

'  18  48 
,19  58 

12 
17 
22 

1 

' 

1 

[20  598,           27l 

!  21  518 

22  32 
i28  02 

•23  20 
,23  27 

23  228 
1 

23  05S 

Dec.   2 

7 

12 
17 
22 
27 

Jan.    1 

es  not  1 
Nov.27 

and 
Jan.l6: 

61 
days. 

•isebot\ 
Nov.22 

and 
Jan.21; 

61 
days. 

veen— 
Xov.18 

and 
Jan.2o; 

69 
days. 

Sun  does  not  ri.xe  between— 
Xov.14  Xov.lOXov    I  Nov.  4 

and   *   and   i   and   |   and 
Jan.29:  Feb.  2:  Feb.  6;  Feb.  9: 

77           8.5     ,      93     1      98 
dayn.    days,    day^.    days. 

1 
■Sun  do 
Xov.  1 

nnd   1 
Feb.  11: 

103 

t 

es  not  r 

Oct.  28 

and   1 

Feb.l4:' 

110 

days. 

1 

ise  beti 
Oct.  23 

and 

Feb.20; 

121 

days. 

veen— 
Oct.  17 

and 

Feb.'26 

133 

days. 

Sun  does  not  i 
Oct.  12  Oct.    7 

and      and 
Mar.  3;  Mar.  8; 

148        163 
days.    days. 

isebet\ 
Oct.    1 

and 
Mar.13: 

164 
days. 

reen— 
Sept.27 

and 

Mar.lS: 

173 

day  8. 

- 

!      1 1 

_.       

■•;"*: 1 

! 1 

1 1 



TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 
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Decli- 
na- 
tion. 

XT- 

North  Latitude. 

69° 

70° 

71° 

72° 

73° 

74°    !    75^         76° 

1             1 

77° 

™o 

80° 

h.  m 
Ise  bet> 
Oct.  23 

and 
Feb.20; 

121 

days. 

82° 

84° 

86° 

88° 

90° 

0    / 

23  038 
'2'2  84 

2153 
,2102 

20  01 

]S50 

17  31S 

16  048 
14  80 

12  51 
1106 

916S 

7  18S 
,  5  23 
.  3  2.5 

1  278 
0  32N 

2  30N 

4  26X 

6  21 
1  813 

10  01 
1146 

13  25N 

14  59N 

16  27 

17  48 

19  02 

20  04 
2105 

21  53N 

2-2  SIX 
23  00 
2318 
'2S  26 
23  24 
•23  12N 

22  SON 
•22  17 
2135 
•20  44 
19  44 
IK  3t'.X 

17  20X 

15  57 
14  28 
12.53 

11  13 

9  29X 

7  40X 

5  49 

2WJ 

Jan.   1 
6 
11 
16 
21 
26 
81 

Feb.  5 
10 
15 
20 
25 

Mar.  2 

7 
12 
17 
22 
27 

Apr.   1 
6 
11 
16 
21 
26 

May  1 
6 
11 
16 
21 
26 
31 

June  5 
10 
15 

20 
2.5 
30 

July  5 
10 
15 
20 
2.5 
30 

Aug.  4 
9 
14 
19 
24 
29 

Sept.  3 

8 
13 

IH 

1 

A.  m.     h.  m. 

Rises    Sun  d 

Jan.  11  Nov  .27 

0  34        to 

1  24  Jan.  16 
1  52       1  25 

h.  m.     h.  m. 
oes  not  rise— 
Nov.22  Nov.18 

to         to 
Jan.  21  Jan.  25 

h.  m.     h.  m.     h.  m.  \    h.  wi. 
Sun  does  not  rise  between— 
Nov.14  Nov.lO  Nov.  6  Nov.  4 

and      and      and  i   and 
Jan.24;  Feb.  2:  Feb.  6;  Feb.  9: 

77           85      1      98      1      98 

h.m.     h.  m. 
Sun  does  not  r 
Nov.  1  Oct.  28 

and      and 
Feb.ll:  Febl4: 

108        110 
days.    days. 

h.m, 
reen— 
Oct.  17 

and 
Feb.26; 

133 
days. 

h.  m.     h.  m. 
Sun  does  not  r 
Oct.  12  Oct.    7 

and   1  and 
Mar.  3;  Mar.  8: 

143        1.53 
days.    days. 

A.  m. 
Isebetv 
Oct.    1 

and 
Mar.l3: 

164 

reen— 

Sept.27i 

and 
Mar.l8; 

17a 

2  24 
260 

3  16 

3  40 
402 

4  23 

203 

2  34 

303 

3  29 
363 

4  ^(i 

1  84  1    0  38 

2  14  '    1  48 

da  vs. 

1  03 

2  06  i 

days. '  days.    days. 

d&ys.    days. 

2  47 

3  16 
8  44 

2  29 

3  02 
3  33 

1  32  '    0  38 

1 

1 

2  45 
8  19 
8  50 
4  18 

4  46 

5  12 

5  37 

6  02 
6  26 
6  50 

2  26       2  00 

3  08  1     2  47 

1  13 

2  23 
8  10 
8  50 

4  26 

::::::::::::::::::::::::::;: 

1  37       0  42 

2  .50       2  24 

3  37  '    3  31 

4  16  1     4  06 

:::::::i::::::: 

409       4  00 
4  S3       4  26 

8  39 
4  10 

4  41 

5  08 

326 

4  01 

433 

5  03 

4  44  '     4  38 

1 

5  06  '    5  02 
5  25       5  28 

5  44       5  43 

6  34  L    6  04 
6  28  "^    6  24 
6  42  1    A  44 

2  29 

3  36 

4  27 

5  14 

5  67 

6  41 

7  26 

8  13 

9  09 
10  25 

4  57 

5  19 

5  41 

6  03 
6  24 

6  46 

7  08 

4  52 

5  16 

5  40 
603 

6  25 

6  48 

7  T> 

2  42 

3  57 

4  68 
6  54 

6  50 

7  47 

8  52 
10  24 

' 

4  58       4  52  1    4  45 

5  29        5  26       5  22 

8  66 
433 
5  49 

7  06 

8  25 

10  18 

i 

5  35  '    5  32 

3  37 
539 
7  33 
10  02 

1 

6  01 
6  27 
6  .54 

6  00 

6  28 
6  57 

600 

6  80 

7  01 

5  .59  i    5  69 

6  32  ;    6  34 

7  05  j    7  11 

7  40       7  48 

8  18  '     8  28 

9  00  :    9  14 
9  46     10  22 

5  09  i  Rises 

9  10  ,Mar.l9 

...  .1 

7  02 

7  06 

7  16       7  21 

7  42       7  49 

8  08       8  17 

726       738 

7  .57  •    8  07 

8  29  1    8  43 

i 

7  21 

7  40 

8  01 
823 

8  44 

907 

9  36 
10  02 
10  40 

7  26 

7  47 
809 

8  32 

8  57 

9  24 
9  .54 

10  31 

11  43 

7  30       7  36 

7  52       8  00 

8  17  1    8  27 

8  43  '    8  55 

9  11       9  26 

9  40     10  03 
10  14     10  55 

1 1 

8  36       8  49 

9  05       9  '25 

1 ' 

9  08       9  25  1    9  49  1  10  18 

1                          1 

9  45     10  12     n  02 

' 

10  32     11  34 

1              ' 

•  !       ; 

1              1 

1 

11  17 

1              i 

'.'////.  XV '/'///".'/////.'.] 

1 1 

:::::::'::::::::::::::i::::::: 

1 

1 

i 

.................... 

1 

1 

Sun  d( 
May  21 

and 

July23: 

64 

days. 

)e9not 
May  16 

and 
Jul>'27: 

daj-s. 

«et  bet\ 
May  12 

and 

July31: 

81 

days. 

4-een— 
May  9 

and 

Aug.  4; 

88 

days. 

8un  df 
May  5 

and 

Aug.  8; 

96 

days. 

>es  not 
May  2 

and 

Aug.l2: 

103 

days. 

^      1 
set  between— 
Apr.  28  Apr.  25 

and    ,  and 

Aug.l5;  AUKi8: 

110    '    116 

days.  '  days. 

Sun  does  not 
Apr.  22  Apr.  19 

and      and 
Aug.22;  Aug.24; 

123         128 
days.    days. 

1 

set  between— 
Apr.  14  Apr.  8 

and    1  and 
Aag.29;  8ept.4; 

138    1    150 
days.  !  day.-*. 

1      1 

Sun  does  not  set  between— 
Apr.  3  Mar. 29  Mar. 24  Mar.  19 

and    {  and    1  and    i  and    , 
Sept.9;  Sept.l5:  Sept.20:  .•?ept.26;i 

160    1    171     1     181     .    192    1 
days.    days.  '  day.s.    days. 

i 

1 

1 

1 

' 

::::::::::::::  :::::::!:::::::i 

■ : : : 

1 

11  16 

10  a5 

1 

1 

1 

11  lis 

1            1 

1 

10  a5     10  27 
9  35  ,    9  52 
9  09       9  •22 

8  43  1     S  54 
8  19       8  '2S 
7  55       s  03 

7  32       7  3S 
7  09       7  14 
6  48       6  51 

10  55 
10  12 

1           1 

1 

10  31 

11  19 
10  19 
9  37 
9  02 
8  29 

7  59 
7  30 

7  02 
6  32 
6  07 
5  40 

5  12 
4  45 
4  17 
3  49 

8  18 
2  47 

2  13 
134 

1 

:::::::r:::::: 

9  37       9  .V> 
9  06       9  20 

8  37  !     8  47 
8  10  j     8  18 

7  44  !     7  51 
7  19       7  25 
6  .54       6  58 
6  29       6  32 

11  00 
11  02 
9  18 
8  40 

8  as 

7  37 
705 
6  37 

6  as 

5  39 

5  10 
4  41 
4  11 
3  40 
3  07 
2  41 

1 

j            1            1 

10  28 
9  37 
8  55 

8  19 

11  26 
10  02 
9  12 

8  31 

1 1 

10  34 
9  34 

10  01 

8  45       9  04 
8  08       8  14 
7  25       7  31 
6  49       6  51 
6  18       6  13 
5  37  1    5  31 

5  06  '    4  .56 
4  25       4  18 
3  46  ,     3  34 
3  04  1    2  45 
2  13  1     1  47 

.  .. 

9  .5() 
8  47 
7.52 
7  02 
6  15 
5  29 

4  42 
3.54 
2  .59 
1  50 

7  45  1     7  .54 
7  13       7  18 
6  42       6  44 
6  11       6  11 
6  40       5  38 

5  09  '    5  06 
4  38       4  31 
4  a5       3  56 
3  31  '     3  18 

9  48 
8  '25 
7  '20 
6  21 
5  24 

4  24 
3  20 

1  .58 

9  31 

7  .57 
6  30 
5  14 

3  54 
2  14 

; 

6  25 
6  03 
5  41 

5  19 

6  27 
6  04 
5  41 

5  IK 

9  03 
6  .50 
4  5.5 

2*42 

0  (.>3X             23 

154.^1            28 

:  3  51S   Oct.    3 

6  05 
5  41 

5  16 

()  06 
5  41 

5  15 

7  51 
3  .5«> 

Sets   I 
Sept.'26! 

1 

;  5  46 

.s 

4  58       4  .55 
4  36       4  31 
4  14       4  .58 
3  .51  '     3  44 
3  29       3  20 

3  06  1     2  .V) 
2  44  '    2  30 
2  20  ;    2  03 
1  54  ,     1  33 
1  30  1    0  56 
0  58  ' 

4  51 
4  26 
4  02 
8  37 
3  10 

2  45 
2  15 
1  42 
1  03 

4  47 
4  23 
3  .56 
3  29 
3  00 

2  30 
1  .5<i 
1  15 

7  40 
.  9  31 

■U  18 

13 

IH 
23 



2  54 
2  12 

2  36 
1  47 

0  30 

;  13  0^28  ■           28 

1  04 

1 

1 

14  408 
1612 

17  38 

18  55 
20  a5 

,21  0.58 

215.58 
•22  35 
23  04 
23  21 
23  27 
23  218 

23  038 

Nov.  2 

7 
12 
17 
22 
27 

Dee.  2 
7 
12 
17 
22 
27 

Jan.   1 

1  50 
0  56 

1  18 

1              1 



...1 i 

1 

Sun  d 
Dec.  3 

and 

Jan.lO; 

39 

days. 

DCS  not 
,Xov.27 
1  and 
Jan.l6: 

51 
days. 

rl.se  bet 
Xov.22 

and 
Jan.21; 

61 
days. 

ween— 
Nov. 18 

and 

Jan.25: 

69 

days. 

Sun  d( 
Nov. 14 

and 

Jan.29; 

77 

days. 

ws  not 
Nov.lO 

and 

Feb.  2: 

k5 

days. 

1 
rise  between— 
Nov.  6  Nov.  4 

and   1  and 
Feb.  6;  Feb.  9: 

93          98 
days.    days. 

Sun  d< 
Nov.  1 

and 

Febll: 

103 

days. 

Tes  not 
Oct.  28 

and 

Feb.l4; 

110 

days. 

"l 

rise  between— 
Oct.  23  Oct.  17 

and   1   and 

Feb.20:  Feb.26; 

121    j     133 

days.  1  days. 

Sun  d< 
Oct.  12 

and 

Mar.  3; 

143 

days. 

^.s  not 
Oct.    7 

and 

Mar.  8; 

153 

days. 

'1         : 

rise  l)etween— 
Oct.    1  Sept  .27 

and   1   and   1 

Mar.l3;  Mar.lS;; 

164    1    173    1 

days.    days. 

1 

. 

1 

1 ' :----'i 

494 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


Declina-     Approx. 
tion.       '     date. 


23  06S 

22  37 

21  58 

21  08 

20  07 

18  58 

17  39  S 

16  13  S 

14  40 

13  01 

11  16 

9  28  S 


7  808 

5  34 

3  37 

1  39  S 
0  20  N 

2  18  N 


4  15  N 

6  09 

8  02 

9  51 
11  35 

13  15  N 

14  50  N 

16  19 

17  42 

18  55 

19  58 
21  00 

21  48  N 

22  28  N 

22  57 
28  17 

23  26 
23  25 
23  14  N 

22  52  N 

22  21 

21  40 

20  50 
19  50 
18  43  N 

17  28  N 

16  06 

14  37 

13  03 

11  28 

9  39  N 


61  N 
00 
07 
11 

15  N 
42  S 


I  S 


11  08 

12  51  S 

14  30  S 

16  03 

17  29 

18  48 

19  58 

20  59  S 

21  518 

22  32 

23  02 
23  20 
23  27 
23  22  S 

28  05  S 


Jan.  1 
6 
11 
16 
21 
26 
31 

Feb.  5 
10 
15 
20 
25 

Mar.  2 

7 

12 
17 
22 
27 

Apr.  1 
6 
11 
16 
21 
26 

May  1 

6 
11 
16 
21 
26 
31 

June  5 
10 
15 
20 
25 
30 

July  5 
10 
15 
20 
26 
30 

Aug.  4 
9 
14 
19 
24 
29 

Sept.  3 
8 
13 
18 
23 
28 

Oct.  .3 

8 
13 
18 
23 
28 

Nov.  2 
7 
12 
17 
22 
27 

Dec.  2 

7 

12 
17 
22 
27 

Jan.  1 


SoiUh  Latitude. 


(P 


h.  m. 

5  59 

6  02 
6  04 
606 
6  07 
6  09 
6  10 

6  10 
6  11 
6  11 
6  10 
6  10 

609 
607 
606 
6  06 
608 
6  02 

6  00 
5  59 
5  57 
5  66 
555 
654 

653 
563 
5  52 
5  62 
5  52 
5  53 
5  53 

5  M 

5  55 

6  56 

5  57 

6  58 

5  59 

6  00 
6  01 
6  02 
6  02 
6  02 
6  02 

6  02 
6  02 
6  01 
6  00 
5  50 
5  57 

5  56 
554 

5  52 

6  51 
5  49 
5  47 

5  45 
5  44 
5  43 
5  42 
5  41 
5  40 

5  40 
5  40 

5  40 

6  41 
542 
6  44 

5  45 

6  47 
660 
562 
564 
5  67 

659 


2°  t  4° 


6° 


h.  m.     h.  m.     k.  m. 


5  55 

5  59 

6  01 

6  08  ; 
6  04 
6  06  , 
6  07  I 

6  08 
6  09  I 
6  09  > 
6  09  ' 
6  09 

6  08 
6  07 
6  06 
6  04 
603 
6  02 

6  01 
6  00 
5  59 
5  58 
5  57 
5  ti6 

5  56 

5  56 

6  65 
5  56 
556 
5  66 
5  57 

668 

5  69 

6  00 
6  01 
6  02 
603 

6  04 
6  Oi 
6  05 
6  05 
605 
6  05 

6  05 
6  04 
6  03 
602 
6  01 
558 

5  57 
565 
663 

6  51 
6  49  I 

5  47 

6  46 
6  43 
6  41 
6  40 
5  39 
538 

5  38 
638 
.5  38 
5  38 
639 
5  40 

5  42 

6  43 
5  46 
5  49 
5  61 
564 

665 


5  52 
5  56 

5  58 

6  00 
6  01 
6  04 
6  05 

6  06 
6  07 
6  07 
6  07 
6  07 

6  07  I 
606 
605  ' 
6  04  I 
6  03 
6  02  ] 

6  01 
600 
6  00 
5  59 
5  58 
5  68 

5  58  I 
558  1 
558  I 

5  58 
658 
559 

6  00 

6  01 
6  02 
603 

604  I 

605  I 
6  06 

6  07 
608 
608 
608  I 
6  08 
6  08 

6  07 
6  06 
6  05 
6  04 
603 
600 

658 
566 
653 
6  61 
6  49 

5  46 

6  44 

5  42 

6  40 
538 
5  37 

5  36 

536 

6  35 
536 
636 
6  36 

5  37 

539 

6  40 
6  43 

5  45 

6  48 
550 


6  49 
5  62 
555 
5  57 

5  58 

6  01 
6  02 

604 
6  05 
6  06 
6  06 
6  06 

6  06 
606 
605 
6  04 
604 


6  02 
6  02 
6  01 
6  00 
6  00 
6  00 

6  00 
600 
6  00 
6  01 
6  01 
602 
603 

605 
6  06 
6  07 
6  08 
6  09 
6  10 

6  11 
6  11 
6  11 
6  11 
6  11 
6  11 

6  10 
6  08 
6  07 
606 
6  04 
6  01 

5  59 
556 
5  54 

5  51 

6  49 

5  46 

6  44 
541 

5  39 
637 

6  36 
6  34 

533 
6  33 
6  33 
633 
534 
636 

686 
6  37 
540 
5  42 
5  44 
5  47 


5  52   5  49 


8° 


h.  m. 
6  45 
5  49 
5  51 

5  64 

6  65 

5  58 

6  00 

6  01 
602 
6  03 
6  04 
6  04 

604 
604 
604 
604 
6  04 
6  03 

608 
6  02 
6  02 
6  02 
602 
6  02 

602 
6  02 
603 
603 
6  (M 

6  a5 

6  06 

6  08 
6  09 
6  10 
6  11 
6  12 
6  18 

6  11 
6  14 
6  14 
6  14 
6  14 
6  13 

6  12 
6  11 
6  09 
607 
606 
6  02 

6  00 

5  57 

6  64 
5  51 
5  49 

5  46 

543 

6  40 
538 

5  36 
534 

6  32 

5  31 
580 
530 

5  80 
630 

6  31 

6  82 
533 
5  36 
5  38 
5  41 
5  43 


10°    11° 


h.  m. 
5  42 
5  45 
5  47 

5  50 

6  52 
5  55 
5  57 

5  58 
600 

6  01 
602 
6  0:J  I 

6  03 
6  04 
6  04 
6  04 
6  04 
6  04 

603 
603 
603 
603 
603 
6  03 

6  01 
6  Oh 
6  05 
6  06 
6  07 
6  08 
6  10 

6  11  i 
6  12  I 
6  13  I 
6  15  I 
6  16  I 
6  16  I 

G  17 
6  18 
6  18 
6  17 
6  17 
6  16 

6  15 
6  13 
6  11 
6  09 
6  07 
6  04 

6  01 
5  58 
566 
652 

5  49 

6  46 

543 
540 
537 
536 
6  33 
6  81 

629 
528 
6  27 
5-27 
627 
528 

529 
5  30 
5  32 
534 
5  37 
539 


h.  m. 
5  40 
5  14 
545 

5  48 

6  51 
5  54 
5  56 

5  57 

6  00 
6  01 
6  02 
6  02 

6  02 
603 
604 
604 
604 
6  04 

6  03 
601 
6  04 
6  04 
604 
6  01 

6  a5 
6  06 
6  07 
6  08 
609 
fi  10 
6  12 

6  13 
6  14 
6  14 
6  17 
6  18 
6  17 


6  18  ' 

6  19 

6  19 

6  19 

6  18 

6  17 

6  17 

6  14 

6  12 

6  10 

608 

604 

6  01 

5  58 

556 

6  62 

6  49 

5  46 

643 

5  39 

536 

5  36 

533 

5  81 

528 

627 

526 

526 

626 

5  27 

528 

528 

530 

5  32 

5  85 

6  37 

h.  m. 
688 
6  42 
5  44 
5  47 
5  49 
5  52 
5  55 

5  56 

5  58 

6  00 
6  01 
6  02 

6  02 
6  03 
6  04 
6  04 
6  04 
6  04 

6  03 
6  04 
6  04 
605 
6  05 
605 

6  06 
6  07 
608 
609 
6  10 
6  12 
6  13 

6  14 
6  16 
6  16 
6  18 
6  19 
6  19 

6  20 
6  21 
6  21 
6  21 
6  20 
6  19 

6  18 
6  15 
6  18 
6  10 
6  09 
605 

6  02 
559 
6  55 

5  62 

6  49 
5  46 

543 
539 
536 
534 
532 
530 

527 
5  26 
525 
524 

5  24 

6  25 

526 
526 
628 
530 
584 
585 


6  45  I  5  42   5  40   5  i 


13° 


h.  m. 
586 
640 
542 
545 
5  47 
5  61 
5  53 

5  54 

6  57 
569 
600 
6  01 

6  01 
608 
6  08 
6  04 
6  04 
6  04 


14° 


h,  m. 
5  34 
5  38 
5  40 
5  43 
5  46 
660 

5  52 

6  63 
556 
558 

5  59 

6  00 

6  00 
6  02 
6  03 
6  04 
6  04 
6  04 


6  03  6  04 

605  6  05 

6  06  I  6  06 

6  06  6  06 


606 
6  06 

608 
6  09 
6  10 
6  11 
6  12 
6  13 
6  15 

•6  16 
6  18 
6  18 
6  20 
6  21 
6  21 

6  21 
6  23 
6  23 
6  22 
6  21 
6  20 

6  19 
6  16 
6  14 
6  12 
6  10 
606 

6  02 
569 
655 
562 
5  49 
546 

5  42 
538 
586 

6  38 
5  31 
529 

526 
5  24 
523 
523 
523 
5  23 

624 
526 
5  26 
528 
582 
538 

686 


607 
607 

609 
6  10 
6  11 
6  12 
6  14 
6  15 
6  16 

618 
620 
620 
622 
623 
623 

6  23 
6  24 
6  24 
6  24 
6  23 
6  21 

6  21 
6  18 
6  15 
6  12 
6  11 
606 

603 
6  69 
556 
5  52 

5  49 

6  46 

542 
588 
536 
533 

5  30 

6  27 

5  24 

5  23 
522 

6  21 
6  21 
6  22 

6  22 
528 
5  24 
526 
580 
5  81 

534 


15°   16° 


h.  m. 
533 
537 
589 
542 
6  44 
5  48 
5  61 

5  62 
5  55 
5  67 

5  58 

6  00 

6  00 
6  02 
603 
6  08 
604 
605 

604 
606 
606 
607 
6  OR 
6  08 

6  10 
6  11 
6  12 
6  14 
6  15 
6  17 
6  18 

620 
6  21 
622 
624 
625 
625 

6  25 
626 
626 
6  25 
6  24 
6  23 

6  22 
6  19 
6  16 
6  13 
6  11 
6  07 

6  03 
600 

5  56 
652 

6  49 
6  46 

5  42 
537 
534 
5  82 
629 
627 

524 
522 

5  21 
520 
520 
520 

521 

6  21 
528 
525 
528 
580 

583 


k.  m. 
5  81 
635 

5  37 

6  40 
5  43 

5  46 

6  49 

5  51 

6  54 
566 
5  57 
5  59 

5  59 

6  01 
602 
60S 
6  04 
6  06 

6  04 
6  06 
6  07 
6  08 
6  09 
6  09 

6  11 
6  12 
6  14 
6  15 
6  17 
6  18 
6  20 

6  22 
623 
623 
6  26 
627 
6  27 

6  27 
6  28 
6  28 
6  27 
6  26 
6  24 

6  28 
620 
6  17 
6  14 
6  12 
6  08 

604 
6  00 
566 
5  62 

5  49 

6  45 

6  41 
587 
6  33 
6  31 
6  28 
5  25 

522 
5  20 
5  19 
5  18 
5  18 
5  18 

5  19 
5  19 
5  21 
523 
526 
528 

5  81 


17°   18°  ,  19°   20° 


h.  m.  I  h.  m. 
5  29  I  5  27 
5  33  5  81 


536 
5  38 

5  41 

6  45 

5  48 

5  50  I 
553 

6  65 
6  57 

5  59 

559 

6  01 
6  02 
6  03 
6  04 
6  05 

6  Wy 
6  07 
6  08 
609 
6  10 
6  10 

6  12 
6  14 
6  15 
6  17 
6  18 
6  20 
6  22 

6  23 
6  25 
6  25 
6  28 
6  29 
6  29 

6  29 
680 
629 
6  28 
6  27 
6  26 

6  25 
6  21 
6  18 
6  15 
6  13 
6  08 

6  04 
6  00 
6  56 

5  52 

6  49 
6  45 

5  41 
536 
5  83 
5  30 
5  27 
5  24 

5  21 

6  19 
6  18 
5  17 

5  16 

6  16 

5  17 
5  17 
5  19 
5  21 
524 
526 


5 
536 
6  39 
5  43 
5  46 

5  48 
5  52 
5  54 
5  56 
5  .58 


h.  m. 
525 
5  29 
5  81 
5  35 
5  38 


h.  m. 
5  23 
5  27 
5  30  . 
5  33 
5  36 


5  42  I  5  40 
5  45  I  5  44 


5  47 
5  50 
5  53 
5  55 
5  57 


5  58  5  58 

6  00  6  00 
6  02  ,  6  02 
6  03  ,  6  03 
604  !  604 
6  05  6  05 


6  05 
6  07 
6  08 
6  09 
6  11 
6  11 

6  13 
6  15 
6  16 
6  18 
6  20 
6  21 
628 

6  25 
627 
6  27 
630 
631 
6  31 

6  31 
6  32 
6  81 
630 
629 
6  27 

6  26 
622 
620 
6  16 
6  14 
609 

6  (X> 
6  01 
5  57 
562 
5  49 
545 

5  41 
636 
532 
529 
526 
528 


5  20  5  19 

5  18  5  16 

6  16  5  15 
5  15  I  5  14 


5  15 
5  16 

5  15 
5  15 
5  17 
5  19 
5  22 
524 


5  29  ,  527 


5  IS 
5  13 

5  18 
5  18 

5  16 

6  17 
620 
622 


605 
608 
609 
6  10 
6  12 
6  12 

6  14 
6  16 
6  18 
6  20 
6  22 
6  23 
6  25 

627 
629 
6  29 
6  82 
6  32 
6  32  , 

6  X2 
6  33 
6  S3 
6  82 
6  30 
6  28 

6  27 
6  24 
6  21 
6  17 
6  15 
6  10 

606 
6  02 
5  57 
553 
5  49 
545 

5  40 
535 
5  81 
529 
5  25 
5  22 


5  46  i 
5  50 
5  52  I 
5  5l' 

5  56 

•S  57 

6  00 
6  01 
6  03  , 
6  04  I 
6  06  . 

6  06 
6  08 
6  09 
6  11 
6  12 
6  13 

'  6  16 
6  17 
6  19  ' 
6  21 
6  2:^ 
6  25  1 
627, 

6  29 
6  31 
6  31 
6  33 
6  34  < 
6  34 

6  34 
6  85 
6  34 
633, 
6  32 
680 

6  29 
6  25 
6  22  I 

6  IK  I 
6  15  1 

6 10 ; 

6  06' 
6  02: 
5  57 

5  53  I 
5  49 
5  45 

5  40 
535 
5  31 
528 
5  24. 
521 

5  18' 
5  15 
5  18f 
5  12 
5  11 
5  11 


5  11 

6  11 
6  13 
5  15 
5  18 
520 


5  26     623 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


495 


'' 

South  Latitude. 

1 

Declina- 
tion. 

Approx. 
date. 



- 

I 

(fi 

29 

4° 
h.vi. 

6° 

80 

10° 

11° 

12°  ' 

13° 

14°       15° 

16° 
h.  m. 

17° 

18° 

19° 

20° 
h.m. 

o         / 

k.  m. 

h.m. 

h.  m. 

h.  m. 

h.  m. 

h.m. 

h.  7n. 

h.m. 

k.  m.    h.m. 

h.  m. 

h.  m. 

h.  m. 

■    23    03S 

Jan.     1 

608 

6  12 

6  15 

6  18 

6  22 

6  26 

6  27 

629 

6  31 

G  32  i  6  34 

6  36 

6  38 

6  40 

6  42 

6  44 

22    »4 

6 

6  10 

6  14 

6  17 

6  20 

6  24 

6  27 

629 

6  31 

6  82 

6  34     6  36 

6  38 

6  40 

6  41 

6  43 

6  45  < 

21    58 

11 

6  12 

6  16 

6  18 

6  22 

6  25 

6  28 

629 

6  31 

6  33 

6  34     6  86 

6  38 

6  40 

6  41 

6  43 

6  46 

21    02 

16 

6  14 

6  17 

620 

6  23 

6  26 

629 

6  80 

6  32 

6  33 

6  34     6  37 

6  38 

6  40 

6  42 

6  43 

6  46 

20    01 

21 

6  15 

6  18 

6  21 

6  24 

627 

680 

6  32 

6  33 

6  85 

6  36     6  88 

6  39 

6  41 

6  43 

6  44 

6  46 

18    50 

26 

6  17 

6  20 

6  22 

6  '25 

6  28 

6  30 

6  32 

6  33 

6  85 

6  36     6  38 

6  39 

6  40 

642 

6  44 

6  45 

17    31  8 

31 

6  17 

6  20 

6  23 

6  25 

6  28 

6  30 

6  81 

6  33 

634 

6  35     6  37 

6  38 

6  40 

6  41 

6  42 

6  44 

1    16    04  S 

Feb.     5 

6  18 

620 

6  23 

0  25 

6  27 

6  30 

6  81 

6  32 

6  33 

634 

6  86 

6  37 

6  38 

6  89 

6  40 

6  42 

14    30 

10 

6  18 

620 

6  22 

624 

6  26 

629 

6  31 

6  32 

6  33 

6  34 

6  35 

6  36 

6  37 

638 

6  39 

640 

12    51 

15 

6  18 

6  20 

6  22 

6  23 

6  26 

627 

6  28 

6  29 

6  30 

6  31 

6  32 

6  88 

6  ai 

6  35 

6  36 

636 

11    06 

20 

6  18 

6  19 

6  21 

6  22 

6  24 

6  26 

6-27 

6  28 

629 

6  29 

G  :«) 

6  31 

6  32 

6  33 

6  34 

6  34 

9    16  S 

25 

6  17 

6  18 

6  19 

6  21 

622 

6  24 

6  25 

6  25 

6  26 

6  27  I  6  27 

628 

6  29 

6  29 

6  30 

6  81  ' 

7    18  S 

Mar.    2 

6  16 

6  17 

6  18 

6  19 

6  20 

6  21 

6  21 

6  22 

622 

623     6  23 

6  24 

6  24 

626 

6  26 

6  26 ; 

5    23 

7 

6  16 

6  16 

6  16 

6  17 

6  18 

6  19 

620 

6  20 

6  20 

6  21     6  21 

6  22 

6  22 

622 

628 

6  28  ' 

3    25 

12 

6  14 

6  14 

6  14 

6  15 

6  15 

6  16 

6  16 

6  16 

6  16 

6  16     6  17 

6  17 

6  17 

6  17 

6  18 

6  18 

1    27  8 

17 

6  12 

6  12 

6  12 

6  12 

6  12 

6  18 

6  13 

6  13 

6  13 

6  13     6  13 

6  13 

6  13 

6  13 

6  14 

6  14 

0    32  N 

22 

6  11 

6  10 

6  10 

6  10 

6  10 

6  11 

6  11 

6  11 

6  11 

6  11  ;  6  11 

6  10 

6  11 

6  10 

6  10 

6  10 

2    30  N 

27 

6  09 

6  08 

6  08 

6  06 

6  07 

608 

608 

6  07 

607 

6  07     6  07 

6  07 

6  07 

606 

6  06     6  06 

4    26  N 

Apr.     1 

6  08 

607 

606 

6  05 

6  06 

6  05 

6  05 

6  (M 

6  04 

6  04  '  603 

6  03 

6  03 

6  02 

6  02     6  01 

.     6    21 

6 

6  06 

6  06 

604 

603 

6  02 

6  02 

6  02 

6  01 

6  01 

600 

6  00 

5  59 

5  59 

5  58 

5  58     5  67 

1     8    18 

11 

605 

6  03 

6  02 

6  01 

6  00 

5  59 

5  59 

5  68 

558 

5  57 

5  57 

5  55 

5  55 

5  55 

554     563 

10    01 

16 

604 

6  02 

600 

5  59 

5  57 

5  67 

556 

5  65 

555 

5  54 

5  58 

5  52 

5  52 

5  51 

5  50     5  49 

I    11    46 

21 

608 

600 

5  59 

5  57 

5  65 

5  54 

5  53 

5  62 

5  51 

5  60 

5  49 

548 

5  47 

5  46 

5  45     5  44 

•    13    25  N 

26 

6  02 

6  69 

5  67 

5  56 

654 

5  52 

5  50 

550 

5  48 

5  47 

5  46 

545 

5  44 

5  43 

5  42     5  41 

14    59  N 

May     1 

6  01 

5  58 

656 

554 

552 

650 

5  48 

5  47 

5  46 

5  45 

5  44 

5  43 

5  42 

640 

5  89  1  5  38 

•    16    27 

6 

600 

5  58 

5  55 

5  53 

5  50 

5  49 

648 

6  47 

545 

544 

5  43 

5  41 

5  40 

5  39 

5  38  :  5  86 

17    48 

11 

6  00 

5  57 

655 

5  52 

560 

5  47 

546 

544 

5  43 

542 

5  40 

539 

5  87 

5  36 

5  84  1  5  83 

19    02 

16 

6  00 

5  57 

5  54 

5  52 

5  49 

5  46 

5  44 

643 

642 

5  41 

5  39 

5  87 

5  86 

5  34 

5  32  '  5  81 

20    04 

21 

600 

6  57 

5  54 

5  51 

5  48 

5  46 

5  45 

643 

6  42 

5  41 

5  89 

5  37 

686 

5  33 

5  82     5  81 

21    06 

26 

6  01 

6  58 

5  54 

5  51 

5  48 

5  46 

5  44 

542 

540 

5  39 

5  37 

536 

5  34 

532 

5  80     529 

21    53  N 

81 

6  01 

558 

5  55 

6  52 

548 

5  45 

6  43 

5  42 

5  40 

5  38 

5  37 

5  85 

5  33 

5  31 

5  30     5  28 

22    31  N 

June    5 

602 

5  59 

566 

5  52 

5  49 

5  45 

544 

5  42 

640 

538 

5  37 

5  85 

5  8;^ 

5  31 

5  29     5  28  1 

23    00 

10 

6  03 

6  00 

666 

5  58 

5  50 

5  46 

544 

5  42 

6  41 

5  39     5  37 

5  35 

5  83 

532 

5  30  1  5  28 

23    18 

16 

6  04 

6  01 

5  57 

554 

650 

5  47 

6  45 

6  48 

6  42 

540 

588 

6  36 

584 

5  32 

5  30  1  5  28 

•23    26 

20 

6  06 

6  02 

558 

5  56 

5  51 

648 

646 

5  44 

543 

5  41 

5  39 

5  37 

5  85 

5.S8 

5  31  !  5  29 

23    24 

25 

6  06 

6  03 

600 

5  66 

558 

5  49 

5  47 

546 

544 

5  42 

5  40 

5  88 

5  36 

5  34 

5  32     5  30  1 

Z^    12  N 

30 

6  07 

604 

6  01 

6  57 

554 

550 

6  48 

6  47 

545 

5  43 

5  41 

5  39 

5  88 

536 

5  34     5  82  j 

22    50  N 

July     5 

608 

605 

6  02 

5  58 

5  55 

6  51 

6  49 

5  47 

5  46 

5  43 

5  42 

5  40 

588 

536 

534     533 

22    17 

10 

609 

606 

6  08 

5  59 

5  56 

558 

6  51 

6  49 

5  48 

5M6 

544 

542 

6  41 

5  39 

5  87     5  85 

21    35 

15 

6  10 

606 

604 

6  00 

6  57 

664 

6  52 

6  51 

5  49 

5  47 

5  46 

544 

542 

5  41 

589 

5  87  ; 

20    44 

20 

6  10 

607 

604 

6  01 

558 

6  55 

6  53 

5  52 

550 

5  49 

5  47 

5  46 

6  44 

542 

5  41 

5  39 

19    44 

25 

6  10 

6  07 

6  01 

602 

5  59 

556 

6  54 

653 

552 

5  50 

5  48 

5  47 

5  45 

544 

5  42 

5  41 

18    36  N 

80 

6  10 

6  07 

6  05 

6  02 

559 

5  57 

5  55 

554 

5  53 

5  51 

5  50 

548 

6  47 

5  46 

5  44 

648 

17    20  N 

Aug.    4 

6  10 

6  07 

606 

6  02 

6  00 

5  57 

556 

6  55 

564 

5  52  1  5  51 

5  50 

5  48 

5  47 

5  46 

5  44 

15    57 

9 

6  09 

6  07 

6  04 

6  02 

6  00 

5  58 

556 

555 

5M 

563 

5  52 

5  51 

5  50 

648 

5  47 

546 

14    28 

14 

6  08 

6  06 

604 

6  02 

6  00 

5  58 

5  57 

5  56 

5  56 

554 

5  53 

5  52 

5  51 

5  50 

5  48 

6  47 

12    53 

19 

6  07 

6  05 

6  08 

6  02 

600 

5  58 

5  57 

556 

655 

554 

564 

5  53 

6  52 

5  51 

5  50     6  49    1 

11    13 

24 

6  06 

6  04 

603 

6  01 

600 

5  58 

5  57 

5  56 

556 

555 

5  54 

554 

5  52 

5  52 

5  61 

5  50 

9    29N 

29 

6  05 

6  08 

6  02 

6  00 

5  59 

5  58 

5  57 

5  56 

556 

556 

555 

5  54 

5  53 

5  58 

5  52 

5  51 

1      7    40N 

8ept.    3 

603 

6  02 

6  01 

6  00 

569 

5  58 

6  67 

6  57 

556 

556 

5  66 

5  65 

654 

564 

668 

5  52 

5    49 

8 

6  02 

600 

6  00 

6  59 

558 

5  57 

5  57 

556 

5  56 

556 

565 

566 

5  66 

554 

5  54 

5  68 

'     3    55 

13 

600 

5  59 

5  68 

658 

6  57 

5  57 

5  67 

566 

556 

566 

5  56 

555 

5  55 

566  1  555 

5  64 

2    00 

18 

558 

5  57 

6  57 

5  57 

6  67 

5  67 

6  67 

5  57 

6  57 

5  67 

6  57 

6  57 

5  67 

5  57 

6  57 

5  57  ' 

0    03  N 

23 

5  56 

556 

556 

5  56 

5  56 

5  56 

556 

556 

656 

556 

656 

6  56 

556 

5  56 

5  57 

5  67  , 

1    548 

28 

6  56 

5  54 

5  56 

555 

556 

5  56 

5  56 

6  56 

5  56 

5  56     5  57 

5  67 

5  57 

5  57 

5  68     5  68  i 

3    51  8 

Oct.     3 

553 

5  53 

5  54 

6  54 

5  55 

5  56 

5  56 

5  56 

5  57 

5  67     6  67 

668 

568 

5  58 

559     569 

5    46 

8 

5  52 

6  52 

658 

554 

5  66 

556 

656 

5  66 

5  67 

5  57     6  58 

5  58 

559 

559 

600 

6  00  1 

7    40     . 

13 

550 

6  61 

5  52 

553 

5  54 

556 

5  56 

5  57 

6  57 

568     559 

659 

600 

6  00 

6  01 

6  02  1 

9    31 

18 

5  49 

5  50 

5  51 

558 

5  54 

556 

5  57 

5  57 

558 

559 

600 

600 

6  01 

6  02 

608 

604  i 

11    18 

28 

5  48 

6  50 

5  51 

653 

5  55 

5  56 

6  67 

668 

5  59 

600 

6  01 

6  02 

608 

604 

6  06 

6  06 

1    13    02  8 

28 

5  48 

5  49 

5  51 

553 

565 

5  57 

658 

559 

6  00 

6  01 

602 

604 

604 

6  06 

607 

6  08 

14    40  8 

Nov.    2 

6  48 

5  49 

552 

654 

556 

658 

600 

6  01 

6  02 

6  03 

6  04 

606 

606 

608 

609 

6  10 

16    12 

7 

5  48 

5  50 

6  52 

556 

6  57 

600 

6  01 

602 

604 

6  05 

6  06 

607 

6  09 

6  10 

6  11 

6  13 

17    88 

12 

548 

5  51 

658 

656 

569 

6  01 

60S 

604 

606 

6  07 

608 

6  10 

6  11 

6  18 

6  14 

6  16 

18    55 

17 

5  49 

6  62 

6  55 

6  58 

6  00 

608 

606 

6  06 

608 

609 

6  11 

6  12 

6  14 

6  15 

6  17 

6  19 

20    05 

22 

660 

653 

656 

600 

6  02 

6  05 

6  06 

608 

609 

6  11     6  12 

6  14 

6  16 

6  17 

6  19 

6  21  I 

21    05  8 

27 

5  52 

5  56 

658 

602 

6  05 

607 

6  08 

6  10 

6  12 

6  13     6  16 

6  17 

6  19 

620 

6  22     6  24 

21    55  8 

Dec.     2 

5  58 

6  57 

6  00 

604 

6  07 

6  10 

6  12 

6  14 

6  16 

6  17 

6  19 

621 

628 

6  24 

6  26  1  6  28 

22    36 

7 

666 

659 

602 

606 

6  10 

6  12 

6  13 

6  15 

6  17 

6  19 

621 

623 

6  25 

6  27 

628 

6  30 

23    04 

12 

5  58 

6  02 

6  06 

609 

6  12 

6  15 

6  14 

6  18 

620 

622 

624 

626 

627 

629 

6  31 

683  i 

28    21 

17 

600 

604 

6  06 

6  11 

6  15 

6  18 

620 

622 

624 

626 

627 

6  29 

6  31 

688 

636 

6  37 

23    27 

22 

603 

6  07 

6  10 

6  14 

6  17 

6  20 

622 

6  23 

6  25 

6  27 

629 

6  81 

633 

6  85 

6  37 

689 

23    21  8 

27 

606 

609 

6  13 

6  16 

620 

623 

626 

627 

629 

6  80 

6  32 

6  34 

6  36 

638 

6  40 

6  42 

28    OSS 

Jan.     1 

608 

6  12 

6  15 

6  18 

622 

625 

627 

629 

6  31 

632 

684 

6  36 

6  38 

6  40 

6  42 

6  44 

496 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


SoiUh  Latitude.. 

Declina- 
tion. 

^SStT- 

II 

1 

\ 

1 

1 

21° 

220 

23° 

24° 
h.m. 

25° 

26° 

270  . 

28° 

29°  1 

30°  ' 

1 

81° 

32° 

33°   34° 

36°   36°  1 

o   / 

h.m. 

h.  m. 

h.  m. 

h.  m. 

h.m. 

A.  m. 

A.m. 

h.m. 

h.m. 

h.  m. 

h.  m. 

h.m. 

h.  m. 

h.  m.   h.  TO. 

28  05  S 

Jan.  1 

5  21 

5  19 

5  17 

5  16 

5  13 

5  11 

608 

506 

504 

5  01 

469  1 

4  67 

4  64 

4  61 

4  49 

4  46  1 

22  87 

6 

5  24 

5  22 

5  20  , 

6  18 

5  16 

6  14 

6  12  1 

5  10 

5  07 

5  05 

5  03 

5  01 

458 

4  65 

463 

450' 

21  58 

11 

5  28 

5  26 

5  24 

5  22 

520 

5  18 

5  16 

5  14 

6  11 

5  09 

607 

605 

602 

600 

4  57 

4  55 

21  08 

16 

5  31 

6  29 

5  27  1 

5  26 

5  24 

5  22 

6  20  1 

6  18 

5  16 

5  13 

6  11 

509 

6  07 

605 

5  02 

500 

20  07 

21 

5  35 

5  33 

6  31 

529 

6  27 

5  26 

5  24  • 

6  -22 

6  20  1  5  18 

5  16 

5  14 

5  12 

509  507 

5  05 

18  68 

26 

538 

5  36 

5  35  1 

5  88 

5  31  , 

5  30 

6  28  , 

6  26 

524 

5  22 

520 

6  19 

5  16 

5  14  5  12  I  5  10 

17  39  S 

31 

5  41 

5  40 

5  38 

1 

5  37 

5  35 

5  33 

5  32  ' 

1 

5  30 

5  29 

5  27 

5  25 

5  23 

6  21 

5  19  5  17  5  15 

16  13  S 

Feb.  5 

5  44 

543 

5  41  ' 

6  40 

5  39 

5  37 

5  36 

6  34 

583 

636 

680 

6  28 

5  26 

6  24  5  22  5  20  ' 

14  40 

10 

6  47 

6  46 

645  I 

5  43 

542 

5  41 

5  39  1 

638 

6  37 

5  35 

634 

583 

5  81 

529  528  j  626 

13  01 

15 

5  50 

5  49 

548  1 

5  46 

5  46  1 

5  44 

543  ' 

5  42 

5  41 

5  39 

5  38 

6  37 

6  35  5  34  '  5  33  >  5  81 

11  16 

20 

5  52 

5  51 

5  50 

5  49 

5  48 

5  47 

5  46 

5  45 

5  44 

5  48 

5  42 

5  41 

5  40  5  39  1  6  87  6  86  , 

9  28  S 

25 

5  54 

5  b\ 

5  5:^ 

5  52 

5  51 

5  .50 

5  50  I 

6  49 

5  48 

6  47 

5  46 

5  45 

6  44  5  43  5  42  5  41 

7  80S 

Mar.  2 

5  56 

5  66 

5  55 

5  .55 

5  54 

5  68 

5  .53 

5  52 

5  51 

5  51 

5  50 

6  49 

5  48  5  48  5  47   5  46  ; 

5  34 

7 

5  58 

6  58 

5  57  1 

6  57 

5  56 

5  .56 

5  55 

5  55 

5  64 

564 

6  53  1  5  63 

5  52  5  62  1  5  51  5  51  , 

3  37 

12 

6  00 

6  00 

5  59 

5  59 

5  59 

6  59 

5  .58 

5  58 

658 

5  57 

5  57 

6  57 

5  56  5  66  5  55 

5  55  ' 

1  39  S 

17 

6  02 

6  02 

6  01 

6  01 

6  01  : 

6  01 

6  01 

6  01 

6  01 

600 

600 

6  00 

6  00 

600  i  600 

6  59 

0  20  N 

22 

603 

603 

6  03  1 

6  a3 

603 

6  03 

6  03  , 

6  Qti 

6  03 

6  03 

6  03 

6  08 

6  as 

6  03  '  604 

6  04 

2  18  X 

27 

6  05 

6  05 

6  05  1 

6  05 

6  05 

6  06 

6  06 

606 

606 

6  06 

607 

6  07 

6  07 

6  07  6  08 

6  08 

4  15  X 

Apr.  1 

6  06 

607 

6  07  1 

6  07 

6  06 

6  08 

6  08 

6  09 

6  09 

6  09 

6  10 

6  10 

6  11 

6  U  6  12 

6  12 

6  09 

0 

6  08 

6  08 

609 

609 

6  10  : 

6  10 

6  11 

6  11 

6  12 

6  12 

6  18 

6  13 

6  14 

6  16 

6  15 

6  16 

8  02 

11 

609 

6  10 

6  10  , 

6  11 

6  12 

6  13 

6  13 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

6  19 

6  19 

6  -20 

9  51 

16 

6  11 

6  12 

6  12  ; 

6  13 

6  14 

6  16 

6  16  1 

6  17 

6  17 

6  18 

6  19 

6  20 

6  21 

6  22 

623 

6  24 

11  36 

21 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  19 

6  20 

6  21 

6  23 

6  24 

6  25 

6  26 

6  27 

6  28 

13  15  N 

26 

6  14 

6  15 

6  16 

6  17 

6  19 

6  20 

6  21 

6  22 

6  23 

6  25 

6  26 

627 

6  28 

6  30 

6  31 

6  33 

14  50  N 

May  1 

6  17 

6  18 

6  19  ' 

6  21 

622  ' 

6  23 

6  25 

6  26 

6  27 

6  28 

629 

6  31 

6  32 

684 

6  35 

6  37 

16  19 

6 

6  19 

620 

6  22 

6  23 

6  24 

6  26 

6  27  1 

6  29 

6  30 

6  31 

683 

6  34 

6  36 

6  37 

639 

6  41 

17  42 

11 

6  21 

6  22 

6  24  1 

6  25 

6  27 

6  28 

630  1 

6  82 

6  33 

6  84  1  6  36 

6  37 

6  39 

6  41 

6  43 

6  45 

18  55 

16 

6  23 

6  24 

6  26 

6  '28 

6  29 

6  31 

6  83 

6  34 

6  36 

6  37 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

19  58 

21 

6  25 

626 

6  28 

6  :30 

6  32 

6  W 

635 

6  37 

6  39 

6  40 

6  42 

6  44 

6  46 

6  48 

6  50 

6  58 

21  00 

26 

6  27 

6  29 

6  80  1 

6  32 

6  34  ' 

6  36 

6  38 

6  40 

6  42 

6  43 

6  44 

6  47 

6  49 

6  52 

6  54 

6  5c; 

21  48  N 

31 

6  29 

6  31 

6  32 

6  34 

6  36  1 

6  38 

6  40  1 

6  42 

645 

6  46 

6  48 

6  50 

6  52 

6  55  '  6  57 

6  59 

22  28  N 

June  5 

6  31 

633 

6  34 

6  37 

6  39  , 

6  41 

643 

6  45 

6  47 

6  49 

6  52 

6.M 

6  ?Hj 

6  59  7  01 

7  03 

22  57 

10 

6  33 

6  35 

6  36 

6  38 

6  41 

6  43 

6  45  1 

6  47 

6  49 

0  52 

6  51 

6  56 

6  59 

7  01  7  04 

7  06 

23  17 

15 

6  dS 

6  35 

6  37 

6  39 

6  41  ' 

6  44 

6  46  ; 

6  48 

6  !)0 

6  52 

6  55 

6  57 

6  69 

7  02  705 

7  07 

23  26 

20 

()  .35 

6  38 

6  40  1 

6  42 

6  44  , 

6  46 

6  48 

6  ^ 

6  52 

6  55 

6  57 

6  59 

7  02 

7  (M  1  7  07 

7  10 

23  25 

25 

6  36 

6  39 

6  40  ' 

6  42 

6  45  1 

6  47 

6  49 

6  51 

6  53 

6  56 

6  58 

7  00 

7  03 

7  06  1  7  08 

7  11 

23  14  X 

30 

6  37 

6  39 

6  41  1 

6  43 

6  45 

6  47 

6  49 

1 

6  51 

6  54 

6  56 

6  58 

7  01 

7  03 

7  06  7  08 

7  11 

22  52  N 

July  5 

6  37 

6  39 

6  41 

6  43 

6  45  1 

6  47 

6  49 

6  51 

6  54 

656 

6  58 

700 

703 

7  06  7  08  :  7  10 

22  21 

10 

6  37 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49  1 

6  51 

6  53 

6  55 

6  57 

6  59 

7  02 

7  04  7  07  7  09 

21  40 

16 

6  36 

6  38 

6  40 

6  42 

6  44  1 

6  46 

6  48  ' 

6  50 

6  62 

6  54 

6  66 

6  58 

700 

7  03  7  05 

7  07 

20  50 

20 

6  .35 

6  37 

6  39  1 

6  40 

6  42  1 

6  44 

6  46 

6  48 

6  50 

6  52 

6  64 

6  56 

6  58 

7  00  1  7  02 

7  a> 

19  50 

25 

6  34 

6  35 

6  37  1 

6  38 

6  40 

6  42 

6  44  , 

6  46 

6  48 

6  49 

6  51 

6  .53 

6  65 

6  57  6  69 

7  02 

18  43  >' 

30 

6  32 

6  33 

6  35 

6  36 

6  38 

1 

6  39 

6  41  1 

6  43 

6  44 

6  4t) 

6  48 

6  50 

6  62 

6  54  6  56  6  .58  1 

17  28  N 

Aug.  4 

6  31 

6  32 

6  33  ' 

6  34 

6  36 

6  37 

6  39 

6  40 

6  42 

6  44 

6  46 

6  47 

6  49 

6  60  ,  6  62 

6  54  , 

16  06 

9 

6  26 

G  28 

6  29  , 

6  30 

632 

6  33 

6  34 

6  :J5 

6  37 

6  40 

6  41 

6  43 

6  44 

6  46  6  47 

6  49 

14  37 

14 

6  23 

6  24 

6  •i.T  1 

6  26 

6  28 

6*29 

6  30 

6  31 

6  33 

6  35 

6  36 

638 

6  39 

6  41  6  42 

6  43 

13  03 

19 

6  19 

6  20 

6  21 

6  22 

6  24 

6  25 

6  26  1 

6  27 

6  28 

6  30 

6  31 

6  32 

6  34 

6  35  6  36 

6  37 

11  23 

24 

G  16 

6  17 

6  IS 

6  19 

6  20  1 

6  21 

6  22 

6  23 

6  24 

6  25 

6  26 

6  27 

6  28 

6  29  ,  6  30 

6  31 

9  39  N 

29 

6  12 

6  13 

6 14 : 

6  14 

6  15  ' 

6  16 

6  17 

6  17 

6  18 

6  19 

6  20 

6  21 

6  22 

6  23  i  6  24 

6  25 

7  51  N 

Sept.  3 

6  07 

G  07 

6  08  1 

6  08 

6  09  1 

6  10 

6  10 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16  6  17 

6  17 

6  00 

8 

6  02 

6  03 

6  03 

6  04 

6  04 

6  04 

6  05 

6  05 

6  06 

6  07 

6  08 

608 

6  09 

6  09  ,  6  10 

6  11 

4  07 

13 

5  58 

5  .58 

5  58 

5  .S8 

5  59  1 

5  59 

5  59  1 

6  00 

6  00 

6  01 

6  01 

6  02 

6  02 

6  02  ,  6  03  6  OS 

2  11 

18 

5  53 

5.53 

5  53  1 

5  M 

5  .53 

5  53 

6M  ' 

5.54 

5  54 

5  55 

5  5.=> 

5  55 

6  65 

5  65  5  .55  1  5  5<^ 

0  15  X 

23 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  48  5  48 

5  48 

1  42  S 

28 

5  44 

5  44 

5  44  1 

5  44 

5  44 

5  43 

5  43  1 

5  43 

5  43 

5  42 

5  42 

5  42 

5  42 

5  41  5  41 

5  41 

3  39  S 

Oct.   3 

5  40 

5  39 

5  39  , 

5  39 

5  38 

6  38 

5  38  1 

5  37 

5  37 

5  36 

6  36 

5  35 

5  35 

5  35  6  84 

5  34 

5  a5 

8 

5  35 

5  35 

5  34 

5  34 

5  03  } 

5  33 

5  32  1 

5  31 

5  31 

530 

5  30 

5  29 

5  28 

5  28  5  27 

5  ai  , 

7  28 

13 

5  31 

5  30 

6  30 

5  29 

5  28  1 

5  28 

5  27  1 

5  26 

5  25 

5  25 

5  24 

5  23 

5  22 

5  21  5  20 

5  20  ' 

9  20 

IS 

5  27 

5  26 

5  25 

5  25 

5  24 

5  23 

5  22 

5  21 

5  20 

5  20 

5  18 

5  17 

5  16 

5  16  5  14  1  5  13 

11  08 

23 

5  23 

5  23 

5  22 

5  21 

5  19 

5  18 

5  17 

5  16 

5  15 

5  14 

5  13 

5  12 

5  11  5  09  5  08 

5  07 

12  518 

28 

5  20 

5  19 

5  18 

5  17 

5  16 

5  14 

5  13 

5  12 

5  11 

5  09 

5  08 

5  07 

5  05 

5  04  5  02 

5  01 

14  30  S 

Xov.  2 

5  16 

5  15 

5  14  1 

5  12 

5  11  1 

5  10 

5  08  1 

5  07 

5  05 

5  05 

503 

5  02 

500 

4  59  4  57 

4^^! 

16  03 

7 

5  14 

5  12 

5  11  : 

5  10 

5  08  ' 

5  06 

5  0')  ' 

5  04 

5  02 

5  01 

5  00 

4  58 

4  5«i 

4  54  4  63 

4  51 

17  29 

12 

5  12 

5  10 

5  09  ' 

5  07 

5  06 

5  04 

5  02 

5  01 

4  59 

4  58 

4  56 

4  .54 

4  52 

4  50  4  48 

4  47 

18  48 

17 

5  10 

5  09 

5  07 

5  05 

5  04  1 

5  02 

5  00 

4  58 

4  .56 

4  55 

4  53 

4  51 

4  49 

4  47  4  45 

4  43 

19  58 

22 

5  09 

5  08 

506 

5  04 

5  02 

5  00 

4  5H 

4  57 

4  54 

4  fa 

4  61 

4  49 

4  47 

4  45  ,  4  43 

4  40 

20  59  S 

27 

5  09 

5  OS 

5  06 

5  04 

5  02 

5  00 

4  5s 

4  56 

4  54 

4  52 

4  50 

4  18 

4  46  4  43  '  4  41 

4  38 

21  51  S 

Dec.  2 

5  09 

5  08 

5  06 

5  04 

5  02 

5  00 

4  5M 

4  56 

4  53 

4  51 

4  49 

4  46 

4  44  4  41  4  89  i  4  36  1 

22  32 

7 

5  10 

I  08 

5  06 

5  04 

5  02 

5  00 

4  58 

4  56 

4  54 

4  51 

4  49 

4  46 

4  44 

4  41  4  39  4  36 

23  02 

12 

5  12 

5  10 

5  08  1 

5  06 

5  04 

5  01 

4  59  ■ 

4  57 

4  54 

4  52 

4  50 

4  47 

4  45 

4  42  4  99  4  37 

23  20 

17 

5  13 

6  11 

5  09 

5  07 

5  04 

5  02 

5  00 

4  .58 

4  55 

4  53 

4  50 

4  48 

4  46 

4  42  4  40  1  4  37 

23  27 

22 

5  lb 

5  14 

5  12 

5  10 

5  08 

5  0^ 

5  03 

5  01 

4  58 

4  55 

4  53 

4  50 

4  47 

4  45  4  42  .  4  39 

23  22  S 

27 

5  18 

5  16 

5  14  1 

5  12 

5  09  ' 

5  07 

5  05 

5  03 

5  00 

4  58 

4  56 

4  58 

4  50 

448  4  45  1  442 

23  05  S 

Jan.  1 

5  21 

5  19 

5  17  j 

5  15 

5  13  , 

5  11 

5  08 

5  06 

5  04 

5  01 

4  59 

4  57 

4  54 

4  51  4  49  4  46 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 
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S&uOi  LatUude, 

Peclina- 
don. 

^?£r 

~ 

ao 

22® 

2SO 

240 

26^ 

260 

27° 

28° 

29° 

80O 

810 

82° 

88° 

84° 

86° 

36° 

o        / 

A.m. 

h.m. 

h.m. 

h.m. 

h  m 

Km, 

h.m. 

h.m. 

h.m. 

Km. 

h.m. 

Km, 

Km. 

Km. 

Km. 

Km. 

23    OSS 

Jan.     1 

6  46 

648 

650 

6  52 

664 

656 

658 

7  01 

7  03 

706 

708 

7  10 

7  18 

7  16 

7  18 

7  21 

22    34 

6 

6  47 

6  49 

6  51 

668 

656 

6  57 

700 

702 

704 

706 

709 

7  11 

7  14 

7  16 

7  19 

721 

21    63 

11 

648 

660 

652 

664 

656 

658 

700 

702 

7  04 

7  06 

709 

7  11 

7  14 

7  16 

7  18 

7  21 

21    02 

16 

648 

660 

6  62 

668 

665 

6  57 

660 

7  01 

703 

7  06 

708 

7  10 

712 

7  15 

7  17 

7  19 

20    01 

21 

648 

6  49 

6  51 

668 

665 

666 

6  68 

700 

702 

704 

706 

708 

7  10 

718 

7  15 

7  17 

18    60 

26 

6  47 

648 

6  60 

6  61 

663 

655 

6  57 

658 

700 

702 

704 

706 

708 

7  10 

7  12 

7  14 

17    31  8 

81 

646 

6  47 

648 

6  49 

6  61 

6  58 

664 

6  66 

668 

659 

7  01 

708 

706 

707 

709 

7  10 

16    04  8 

Feb.    5 

648 

644 

646 

6  47 

6  49 

660 

662 

668 

666 

656 

668 

669 

7  01 

703 

704 

706 

14    30 

10 

6  42 

6  48 

644 

646 

6  47 

648 

6  49 

6  61 

6  62 

668 

665 

666 

668 

669 

7  01 

702 

12    61 

16 

689 

640 

6  41 

6  42 

648 

644 

645 

646 

648 

6  49 

650 

6  61 

658 

654 

655 

6  67 

11    06 

20 

685 

686 

687 

688 

6  89 

640 

641 

642 

6  48 

6  44 

646 

646 

6  47 

648 

6  50 

6  51 

,     9    16  S 

25 

682 

682 

688 

684 

636 

6  36 

686 

687 

688 

6  89 

640 

6  41 

6  42 

648 

648 

6  44 

7    18  8 

Mar.    2 

628 

628 

629 

629 

6  80 

6  81 

6  81 

682 

688 

688 

684 

685 

686 

686 

687 

688 

6    28 

7 

628 

624 

624 

626 

625 

626 

626 

627 

627 

628 

628 

629 

6  29 

6  SO 

6  80 

6  81 

3    25 

12 

6  19 

6  19 

620 

620 

620 

6  21 

6  21 

621 

6  21 

622 

6  22 

623 

628 

628 

624 

624 

1    27  8 

17 

6  16 

6  15 

6  15 

6  15 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

0    32N 

22 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

609 

2    SON 

27 

606 

605 

606 

606 

606 

606 

604 

604 

604 

604 

606 

6  0S 

6  08 

608 

602 

602 

4    26  N 

Apr.     1 

6  01 

6  01 

600 

600 

600 

669 

660 

559 

568 

568 

5  57 

5  67 

556 

656 

565 

565 

6    21 

^       6 

5  57 

566 

656 

666 

565 

654 

664 

668 

6  52 

5  52 

5  51 

6  61 

560 

6  49 

6  49 

548 

8    13 

11 

652 

662 

5  51 

6  51 

660 

6  49 

648 

6  47 

5  47 

646 

546 

546 

5  44  ,  5  43 

642 

6  41 

10    01 

16 

548 

648 

5  47 

546 

545 

644 

648 

542 

641 

641 

540 

589 

5  88     5  87 

586 

585 

11    46 

21 

645 

544 

543 

642 

641 

640 

689 

587 

686 

686 

584 

588 

5  32     5  81 

629 

5  28 

18    25  N 

26 

5  41 

640 

539 

538 

586 

686 

584 

688 

682 

630 

529 

628 

527     526 

6  24 

522 

14    59  N 

May    1 

688 

586 

535 

534 

683 

5  81 

680 

629 

627 

628 

5  24 

528 

520     620 

5  18 

5  17 

16    27 

6 

686 

583 

532 

6  81 

629 

628 

626 

626 

528 

522 

520 

5  19 

5  16     5  15 

6  18 

6  12 

17    48 

11 

588 

5  31 

529 

628 

526 

525 

6  28 

622 

620 

5  18 

5  16 

5  15 

5  18  :  6  11 

509 

607 

19    02 

16 

680 

529 

627 

526 

6  24 

622 

520 

6  19 

5  17 

5  15 

6  18 

5  11 

509 

507 

5  06 

508 

1   20    04 

21 

529 

5  27 

b2S> 

6  24 

6  22 

520 

6  18 

6  16 

5  14 

5  18 

6  11 

509 

506 

504 

502 

600 

21    06 

26 

628 

526 

524 

622 

520 

5  19 

6  17 

6  14 

5  12 

5  11 

508 

606 

604 

502 

459 

4  57 

21    53  N 

81 

5  26 

524 

522 

620 

6  18 

5  16 

5  14 

612 

6  10 

508 

606 

604 

5  01 

459 

4  57 

454 

22    31  N 

June   5 

626 

524 

522 

5  20 

5  18 

5  16 

6  14 

5  12 

609 

507 

505 

508 

500 

4  58 

4  55 

458 

23    00 

10 

526 

624 

6  22 

520 

6  18 

5  16 

5  14 

612 

609 

507 

505 

602 

5  00     4  67 

455 

452 

23    18 

15 

526 

5  7A 

522 

520 

6  18 

5  16 

5  14 

612 

6  10 

507 

506 

602 

5  00     4  67 

465 

452 

23    26 

20 

627 

525 

523 

5  21 

5  19 

5  17 

5  15 

618 

5  10 

508 

606 

608 

5  01     4  68 

466 

458 

,    23    24 

25 

528 

526 

5  24 

622 

520 

5  18 

5  16 

6  14 

6  12 

509 

507 

605 

6  02     4  59 

4  67 

4  54 

1    23    12  N 

80 

530 

528 

526 

524 

522 

520 

5  18 

6  16 

5  18 

5  11 

509 

506 

5  04     5  01 

459 

466 

22    60N 

Jaly    5 

5  81 

5  29 

527 

525 

528 

5  21 

6  19 

6  17 

6  14 

5  12 

6  10 

507 

505     508 

500 

458 

22    17 

10 

683 

532 

630 

628 

526 

6  24 

622 

520 

5  18 

5  15 

6  18 

6  11 

5  09     5  06 

504 

502 

21    35 

15 

535 

584 

582 

5  SO 

528 

526 

524 

622 

520 

5  18 

5  16 

6  14 

5  12     5  09 

6  07 

604 

20    44 

20 

5  37 

586 

584 

5  82 

680 

528 

526 

625 

523 

5  21 

5  19 

6  17 

5  14     5  12 

6  10 

508 

19    44 

25 

589 

588 

5  36 

634 

638 

5  31 

629 

527 

625 

624 

622 

520 

5  18  :  5  16 

6  14 

5  12 

18    36  N 

30 

541 

540 

638 

536 

5  35 

638 

582 

5  30 

528 

526 

525 

5  28 

5  21     5  19 

5  17 

5  15 

17    20N 

Aug.    4 

548 

5  41 

540 

5  39 

587 

636 

584 

5  38 

6  81 

529 

528 

526 

5  24  1  6  23 

5  21 

5  19 

15    57 

^      9 

544 

543 

5  42 

5  41 

589 

638 

5  87 

686 

684 

582 

5  31 

629 

5  28     5  S 

524 

628 

14    28 

14 

546 

546 

6  44 

5  43 

5  42 

540 

639 

688 

5  87 

5  85 

534 

688 

5  31 

5  80 

528 

527 

12    53 

19 

548 

5  47 

546 

5  45 

544 

642 

541 

6  40 

6  89 

588 

587 

536 

535 

5  88 

582 

5  81 

11    13 

24 

5  49 

648 

5  47 

546 

6  46 

545 

544 

6  48 

542 

5  41 

5  40 

5  39 

638 

5  87 

686 

685 

9    29  N 

29 

560 

650 

5  49 

548 

548 

5  47 

646 

545 

544 

544 

5  48 

5  42 

5  41 

5  40 

589 

588 

'     7    40N 

8ept    8 

552 

5  51 

5  51 

550 

660 

5  49 

6  48 

548 

5  47 

5  46 

546 

6  45 

544 

5  44 

5  48 

5  42 

'     5    49 

8 

553 

558 

5  52 

5  62 

6  61 

5  61 

550 

560 

560 

5  49 

5  49 

648 

5  48 

5  47 

5  47 

5  46 

'     3    55 

18 

554 

564 

554 

553 

553 

553 

6  62 

562 

5  52 

5  52 

5  51 

5  51 

5  51 

5  51 

560 

550 

2    00 

18 

554 

554 

554 

654 

5  54 

554 

554 

554 

5  54 

553 

553 

5  53 

553 

5  58 

553 

553 

0    03N 

28 

5  57 

5  57 

5  67 

6  57 

5  57 

5  57 

5  67 

5  57 

5  57 

5  57 

5  57 

5  57 

5  57 

5  57 

558 

558 

1    54  8 

28 

5  58 

558 

5  58 

558 

559 

559 

669 

600 

600 

6  00 

600 

6  00 

6  01 

6  01 

6  01 

602 

3    518 

Oct     8 

559 

6  00 

600 

6  00 

6  01 

6  01 

602 

602 

602 

6  08 

603 

604 

6  04 

606 

6  a5 

6  06 

5    46 

8 

6  01 

6  01 

602 

6  02 

608 

604 

604 

605 

6a5 

606 

6  07 

607 

608     6  09 

609 

6  10 

7    40 

18 

602 

603 

604 

605 

6  05 

606 

607 

606 

608 

609 

6  10 

6  11 

6  12 

6  12 

6  13 

6  14 

9    31 

18 

6  W 

605 

606 

6  07 

6  08 

609 

6  10 

6  11 

6  12 

6  13     6  14 

6  14 

6  16 

6  17 

6  18 

6  19 

11    18 

23 

607 

6  08 

608 

609 

6  10 

6  12 

6  18 

6  14 

6  15 

6  16  ;  6  17 

6  18 

6  20 

6  21 

622 

624 

13    02  8 

28 

609 

6  10 

6  11 

6  12 

6  13 

6  15 

6  16 

6  17 

6  18 

620 

6  21 

6  22 

6  24 

6  25     6  27 

6  28 

14    40  8 

Not.    2 

6  11 

6  13 

6  14 

6  15 

6  17 

6  18 

6  19 

6  21 

622 

628 

6  24 

6  26 

6  27 

6  29  ;  6  31 

6  83 

16    12 

7 

6  14 

6  16 

6  17 

6  18 

620 

6  21 

623 

624 

626 

627 

628 

630 

632 

6  84     636 

6  87 

17    38 

12 

6  17 

6  19 

6  20 

622 

6  23 

6  25 

6  27 

628 

680 

6  31 

6  33 

685 

6  37 

6  39     6  41 

643 

18    55 

17 

620 

622 

628 

625 

6  27 

6  29 

680 

6  82 

634 

635 

6  37 

639 

6  41 

6  43  '  6  46 

6  48 

20    06 

22 

6  22 

6  24 

6  26 

628 

6  SO 

6  82 

6  83 

6  85 

6  37 

540 

6  42 

6  U 

6  46 

6  48     6  51 

653 

21    05  8 

27 

6  25 

6  28 

6  29 

6  31 

633 

635 

6  87 

689 

6  41 

6  44  i  6  46 

648 

6  51 

6  53  1  6  65 

6  68 

21    56  8 

Dec.     2 

6  80 

6  32 

6  34 

6  36 

638 

6  88 

6  42 

644 

6  47 

6  49  ,  6  51 

654 

666 

6  58     7  00 

708 

22    35 

7 

682 

634 

636 

638 

6  41 

6  48 

645 

6  47 

6  49 

6  52     6  54 

656 

659 

7  02  ,7  04 

707 

23    04 

12 

6  35 

637 

6  39 

6  41 

644 

6  46 

648 

6  50 

6  53 

6  55  .  6  58 

7  00 

703 

705  '  7  08 

7  11 

23    21 

17 

689 

6  41 

6  43 

6  45 

6  48 

650 

6  52 

654 

6  57 

6  59  1  7  02 

704 

707 

7  10     7  12 

7  15 

28    27 

22 

6  42 

644 

6  46 

648 

6  60 

6  53 

6  55 

6  57 

7  00 

7  02  ,  7  04 

7  07 

7  10 

7  12     7  15 

7  18 

28    218 

27 

6  44 

6  46 

6  48 

650 

6  52 

6  55 

6  57 

6  59 

7  02 

704  '  707 

709 

7  12 

7  14  1  7  17 

7  20 

23.088 

Jan.     1 

6  46 

6  48 

6  50 

6  62 

664 

6  56 

658 

7  01 

703 

7  06     7  08 

,7  10 

7  18 

7  16     7  18 

7  21 

24290—03- 


-32 


498 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


South  Latitude, 

Declina- 
tion. 

Approx. 
date. 

, 

37° 

38° 

390 

40° 

41° 

42«» 

iSP 

440 

450 

46° 

470 

480 

490 

50° 

6I0 

"°l 

O       / 

h.  m. 

h.  m. 

h.m. 

h.  TO. 

h.  m. 

h.m. 

k.m. 

k.  m. 

h.  m. 

h.m. 

h.m. 

h.nu 

h.m. 

h.m. 

h.m. 

h.m.\ 

28  05  S 

Jan.     1 

448 

4  40 

4  87 

484 

4  81 

427 

4  24 

420 

4  16 

4  12 

408 

408 

8  69 

364 

8  49 

344  1 

22  87 

6 

4  46 

4  43 

4  40 

438 

484 

4  31 

4  28 

4  23 

4  20 

4  16 

4  12 

408 

404 

3  69 

854 

3  49 

21  58 

11 

4  52 

4  49 

4  46 

4  43 

4  40 

4  37 

434 

430 

4  27 

423 

4  18 

4  14 

4  10 

406 

4  00 

356 

21  08 

16 

456 

4  53 

4  51 

4  49 

4  46 

4  42 

4  39 

4  36 

4  32 

429 

4  25 

4  21 

4  17 

4  18 

408 

4  04 

20  07 

21 

6  01 

469 

456 

4  54 

4  61 

448 

4  45 

442 

439 

436 

4  32 

4  29 

426 

4  21 

4  17 

4  12 

18  58 

26 

607 

504 

602 

600 

4  57 

4  64 

4  62 

4  49 

4  46 

4  43 

4  40 

486 

438 

4  29 

4  24 

4  21 

17  89  S 

31 

5  12 

5  10 

508 

5  06 

504 

6  01 

4  59 

4  56 

4  53 

4  51 

4  48 

446 

442 

488 

483 

4  30 

16  13  S 

Feb.     6 

6  18 

5  16 

5  14 

5  12 

6  10 

608 

5  06 

603 

5  01 

4  58 

4  56 

458 

4  60 

4  47 

448 

4  40 

14  40 

10 

5  24 

5  22 

520 

5  18 

6  16 

5  14 

6  12 

6  10 

508 

5  06 

504 

5  01 

4  59 

466 

4  52 

4  49 

•    13  01 

15 

6  29 

5  27 

626 

5  24 

523 

5  21 

5  19 

5  17 

5  15 

5  13 

5  11 

5  09 

5  07 

604 

6  01 

4  59 

11  16 

20 

684 

6  33 

5  31 

5  30 

529 

5  27 

5  26 

6  24 

622 

5  21 

5  19 

5  17 

5  15 

5  13 

5  10 

5  08 

9  28  S 

26 

5  39 

5  38 

5  37 

536 

536 

538 

5  82 

5  31 

680 

628 

627 

526 

524 

522 

6  19 

5  17 

7  306 

Mar.    2 

646 

5  44 

548 

5  42 

541 

6  40 

6  39 

688 

686 

535 

5  84 

538 

582 

580 

629 

528 

5  84 

7 

6  50 

5  49 

5  49 

548 

5  46 

5  46 

645 

6  44 

6  43 

6  42 

5  41 

6  41 

5  40 

639 

638 

5  37  1 

3  37 

12 

665 

554 

554 

5  63 

5  52 

6  52 

5  51 

650 

650 

5  49 

5  49 

5  48 

5  48 

6  47 

6  4« 

5  46 

1  39  S 

17 

668 

5  58 

5  58 

668 

6  67 

5  57 

5  57 

5  57 

656 

556 

5  56 

556 

5  55 

556 

565 

5  54 

0  20  N 

22 

603 

6  03 

603 

603 

603 

6  03 

603 

6  03 

6  03 

6  03 

6  03 

608 

608 

603 

608 

6  03 

2  18  N 

27 

607 

6  07 

608 

608 

608 

6  07 

6  09 

609 

609 

609 

6  10 

6  10 

6  10 

6  11 

6  11 

6  11 

4  15N 

Apr.     1 

6  12 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

6  19 

6  20  1 

6  09 

6 

6  16 

6  16 

6  17 

6  18 

6  18 

6  19 

6  20 

6  21 

6  22 

6-22 

6  23 

6  24 

625 

626 

627 

6  28 

8  02 

11 

620 

6  21 

6  22 

6  28 

6  24 

625 

6  26 

627 

628 

629 

6  80 

6  81 

633 

6  84 

635 

6  37 

9  51 

16 

624 

6  25 

627 

6  28 

629 

6  30 

6  81 

633 

6  34 

6Zb 

6  37 

688 

6  40 

6  42 

643 

6  45 

11  85 

21 

629 

6  30 

6  31 

6  33 

6  34 

6  86 

6  87 

639 

640 

6  42 

6  44 

6  46 

6  47 

6  49 

6  51 

6  53 

13  15  N 

26 

6  83 

6  35 

6  36 

638 

6  39 

6  41 

6  43 

6  44 

6  46 

6  48 

650 

6  52 

654 

6  57 

6  69 

7  02 

14  50  N 

May    1 

638 

6  40 

6  42 

643 

6  46 

6  47 

6  49 

6  61 

663 

666 

6  68 

7  00 

703 

704 

7  07 

7  10 

16  19 

6 

6  48 

6  46 

6  46 

6  48 

6  50 

6  53 

6  65 

6  57 

659 

7  02 

7  04 

7  07 

7  10 

7  12 

7  15 

7  18 

17  42 

11 

6  47 

6  49 

6  51 

653 

6  55 

6  68 

700 

703 

705 

7  08 

7  11 

7  14 

7  17 

7  19 

722 

7  25 

18  55 

16 

6  51 

663 

6  55 

6  58 

7  00 

7  08 

7  05 

7  OK 

7  11 

7  14 

7  17 

720 

7  -28 

726 

7  29 

733 

19  58 

21 

655 

6  57 

7  00 

7  02 

705 

7  08 

7  10 

7  13 

7  16 

7  19 

7  23 

726 

7  29 

7  32 

736 

7  40 

21  00 

26 

6  69 

7  01 

7  04 

7  06 

709 

7  12 

7  16 

7  18 

7  21 

7  24 

7  28 

7  81 

736 

738 

742 

7  46 

21  48  N 

81 

602 

7  05 

7  07 

7  10 

7  13 

7  16 

7  19 

7  22 

726 

729 

7  S3 

7  37 

740 

7  44 

748 

7  52 

22  28N 

June   6 

706 

709 

7  12 

7  14 

7  17 

7  21 

7  24 

7  27 

7  31 

734 

7  38 

7  42 

746 

760 

764 

7  691 

22  67 

10 

7  09 

7  12 

7  15 

7  17 

7  20 

7  24 

727 

7  30 

7  84 

738 

7  42 

7  46 

7  50 

764 

768 

803  ' 

23  17 

15 

7  10 

7  13 

7  16 

7  19 

722 

726 

7  28 

732 

7  36 

7  89 

7  43 

7  47 

7  61 

7  56 

8  01 

806 

23  26 

20 

7  12 

7  16 

7  18 

7  21 

7  24 

7  27 

7  31 

7  34 

738 

7  42 

7  46 

750 

7  54 

7  69 

8  04 

809 

23  '26 

26 

7  13 

7  16 

7  19 

7  22 

7  25 

7  28 

7  32 

7  35 

7  39 

7  48 

7  47 

7  51 

7  55 

8  00 

804 

809 

23  14  N 

30 

7  14 

7  16 

7  19 

7  22 

7  25 

7  28 

7  32 

7  85 

7  39 

7  42 

7  46 

760 

7  54 

7  59 

804 

809 

22  52  N 

July     6 

7  18 

7  16 

7  19 

7  21 

7  24 

7  27 

7  81 

7  84 

738 

7  41 

7  45 

7  49 

7  63 

758 

802 

8  07 

22  21 

10 

7  12 

7  14 

7  17 

7  20 

723 

726 

7  29 

7  32 

7  36 

7  39 

7  43 

7  47 

7  50 

756 

759 

804 

21  40 

16 

7  10 

7  12 

7  15 

7  18 

7  20 

7  23 

7  26 

7  30 

7  38 

736 

7  40 

7  43 

7  47 

7  61 

755 

800 

20  60 

'20 

7  08 

7  11 

7  13 

7  15 

7  18 

7  21 

724 

7  27 

7  30 

738 

7  36 

740 

7  43 

7  47 

7  51 

7  55 

19  50 

25 

704 

7  06 

708 

7  11 

7  13 

7  16 

7  18 

7  21 

7  24 

727 

7  30 

7  34 

7  37 

7  42 

746 

7  49 

18  48  N 

30 

7  01 

703 

7  05 

7  07 

7  09 

7  12 

7  14 

7  17 

720 

7 '22 

7  25 

728 

7  81 

7  86 

788 

7  42 

17  28  N 

Aug.    4 

6  56 

6  68 

7  00 

7  02 

7  04 

7  06 

7  09 

7  11 

7  13 

7  16 

7  19 

722 

726 

7  28 

7  81 

786 

16  06 

9 

6  61 

653 

6  54 

6  66 

658 

7  00 

7  02 

7  W 

7  07 

7  09 

7  11 

7  14 

7  16 

7  19 

7  22 

7  25 

14  37 

14 

6  46 

6  47 

6  48 

6  60 

6  52 

653 

6  65 

6  57 

6  59 

7  01 

7  03 

706 

708 

7  10 

7  13 

7  15 

13  03 

19 

6  89 

6  40 

6  42 

6  43 

6  45 

6  46 

6  48 

6  49 

6  51 

6  53 

6  55 

6  67 

6  59 

7  02 

704 

706 

11  28 

24 

6  32 

6  38 

6  35 

6  86 

6  87 

639 

6  40 

6  41 

643 

644 

6  46 

6  48 

6  49 

6  52 

654 

6  56 

9  39  N 

29 

626 

6  27 

628 

6  29 

630 

682 

683 

684 

6  85 

636 

688 

639 

6  40 

6  42 

6  44 

6  45 

7  51  N 

Sept.    3 

6  18 

6  19 

6  20 

6  21 

6  21 

622 

623 

624 

6  25 

6  26 

6  27 

628 

6  29 

6  31 

6  32 

6  34 

600 

8 

6  11 

6  12 

6  12 

6  13 

6  13 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

6  21 

622 

6  22 

4  07 

18 

60S 

604 

6  04 

606 

605 

605 

606 

606 

607 

6  07 

607 

608 

608 

6  10 

6  10 

6  11 

2  11 

18 

6  66 

666 

556 

5  57 

5  57 

5  67 

5  68 

668 

5  58 

5  58 

568 

568 

669 

5  69 

5  59 

5  59 

0  16  N 

28 

648 

6  48 

5  48 

5  49 

6  49 

6  49 

6  49 

6  48 

5  48 

648 

5  48 

648 

648 

648 

548 

5  47 

1  42  8 

28 

5  41 

6  40 

5  40 

5  40 

5  39 

6  39 

689 

638 

5  38 

5  37 

5  87 

5  87 

636 

687 

686 

5  86| 

339S 

Oct.     8 

5  88 

533 

632 

532 

5  81 

680 

6  80 

629 

5  28 

6  28 

627 

5  26 

626 

526 

5  25 

5  24 

6  35 

8 

5  26 

5  25 

5  24 

524 

523 

622 

6  21 

520 

5  19 

5  18 

6  17 

5  10 

616 

6  15 

5  14 

6  18 

728 

13 

5  19 

5  18 

5  17 

5  16 

6  15 

6  14 

6  13 

5  11 

^  10 

509 

508 

606 

506 

5M 

5  08 

5  01 

920 

18 

5  12 

6  11 

5  09 

609 

5  08 

606 

605 

504 

5  02 

5  01 

459 

468 

466 

464 

452 

450, 

11  08 

23 

5  05 

504 

5  02 

5  01 

469 

468 

4  56 

4  65 

4  63 

4  51 

4  49 

4  47 

445 

444 

442 

440 

12  51  S 

28 

459 

458 

4  56 

4  55 

4  53 

4  61 

4  49 

4  47 

4  45 

443 

4  41 

439 

436 

485 

432 

43O1 

14  30  S 

Nov.    2 

454 

4  62 

4  50 

448 

4  46 

4  44 

4  42 

440 

488 

435 

483 

480 

428 

4  25 

422 

4  19, 

16  08 

7 

4  49 

4  47 

4  45 

4  48 

440 

438 

4  86 

4  82 

4  31 

4  28 

4  25 

422 

4  19 

4  16 

4  18 

4  10 

17  29 

12 

444 

4  42 

4  40 

4  38 

435 

4  33 

480 

427 

425 

4  22 

4  19 

4  15 

4  12 

4  09 

4  05  1  4  01  1 

18  48 

17 

4  41 

4  38 

436 

483 

4  81 

428 

425 

4  22 

4  19 

4  17 

4  13 

409 

406 

402 

S  68 

3  54 

19  68 

22 

438 

4  35 

433 

4  80 

427 

4  24 

4  21 

4  18 

4  15 

4  12 

408 

404 

400 

356 

8  52 

3  48 

20  698 

27 

4  36 

;  33 

4  30 

4  27 

424 

4  21 

4  18 

4  15 

4  11 

408 

404 

400 

356 

362 

3  47 

3  43  ; 

21  51  S 

Dec.     2 

4  83 

4  31 

428 

4  25 

4  22 

4  18 

4  15 

4  12 

4  08 

4  04 

4  00 

8  67 

363 

848 

343 

339- 

22  32 

7 

4  33 

430 

4  27 

4  24 

4  21 

4  18 

4  14 

4  10 

4  07 

408 

8  69 

3  65 

3  51 

3  46 

3  41 

3  36, 

28  02 

12 

4  34 

4  31 

4  28 

4  24 

4  21 

4  18 

4  14 

4  10 

406 

4  OS 

868 

864 

8  49 

844 

8  39 

334  j 

23  20 

17 

4  34 

4  81 

428 

425 

4  21 

4  18 

4  14 

4  11 

4  07 

4  04 

368 

364 

3  49 

844 

8  89 

334 

28  27 

22 

4  36 

433 

4  30 

4  27 

4  28 

420 

4  17 

4  18 

409 

4  05 

400 

356 

3  51 

3  47 

8  41 

386, 

23  22  S 

27 

4  39 

436 

4  33 

4  80 

427 

428 

4  20 

4  16 

4  12 

408 

403 

859 

856 

860 

844 

3  39I 

23  05  8 

Jan.     1 

4  48 

4  40 

4  87 

4  84 

4  81 

.27 

4  24 

420 

4  16 

.„ 

4  08 

408 

869 

364 

8  49 

3  44  ' 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 
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S^juth  Latitude. 

Declina- 
tion. 

Approx. 
date. 

1 

1 

37°  1 

38° 

89° 

40° 

41° 

429 

43P 

440 

450   46° 

47° 

48° 

49°   50° 

51° 

52° 

o 

, 

h.  m. 

h.m. 

h.   TO. 

h.   TO. 

h.   TO. 

h.m. 

h.  m. 

h.  m. 

h.  m. 

h.m. 

h.  TO. 

ft.  TO. 

h.   TO.  A.  TO. 

h.  in. 

h.m. 

23 

08  S 

Jan.  1 

7  24 

7  27 

730 

7  33 

7  36 

7  40 

7  43 

7  47 

7  51 

7  55 

7  59 

8  03 

8  08  i  8  13 

8  18 

823 

1  22 

34 

6 

7  24 

7  -27 

7  30 

7  33 

7  36 

7  39 

7  43 

7  46 

7  50 

7  54 

7  58 

802 

8  07  8  12 

8  16 

8  22 

21 

53 

11 

7  24 

7  27 

7  29 

7  32 

7  35 

788 

7  42 

7  45 

7  49 

7  52 

7  56 

8  00 

8  04  1  8  09 

8  14 

8  19 

21 

02 

16 

7  *22 

7  25 

7  27 

730 

7  33 

7  36 

7  39 

7  42 

7  46  7  49 

7  53 

7  ,57 

8  00  8  05 

8  11 

8  16  1 

20 

01 

21 

7  21 

7  23 

7  25 

7  28 

7  31 

7  84 

7  37 

7  40 

7  43  ,  7  46 

7  49 

7  .53 

7  57  8  02 

806 

8  09! 

18 

50 

26 

7  17 

720 

7  22 

7  24 

7  27 

7  80 

7  32 

7  35 

7  38  7  41 

7  44 

7  48 

7  51  7  56 

8  00 

8O3! 

17 

31  S 

31 

7  14 

7  16 

7  18 

7  20 

7  22 

7  25 

7  27 

7  30 

7  32  ;  7  35 

7  38 

7  42 

7  45  7  49 

7  52 

7  66 

16 

04  S 

Feb.  5 

7  09 

7  11 

7  13 

7  15 

7  17 

7  19 

7  21 

7  24 

7  26 

7  29 

732 

7  35 

7  38  7  41 

7  44 

7  47 

14 

30 

10 

7  Ob 

7  07 

7  09 

7  10 

7  12 

7  14 

7  16 

7  18 

7-20 

7  22 

7  '25 

7  27 

7  30  7  32 

7  36 

7  89 

12 

51 

15 

6  59 

7  01 

7  02 

7  04 

705 

7  07 

7  09 

7  11 

7  13 

7  14 

7  17 

7  19 

7  21  i  7  '2:3 

7  '27 

729 

11 

06 

20 

6  53 

6  54 

6  56 

6  57 

6  58 

7  00 

7  01 

7  03 

7  04 

7  06 

7  08 

7  10 

7  11  !  7  14 

7  17 

7  19 

1   9 

16  8 

25 

6  46 

6  48 

6  49 

6  50 

6  51 

6  52 

6  53 

6.55 

6  56 

6  57 

6  59 

700 

7  02  1  7  04 

705 

7  07 

7 

18  S 

Mar.  2 

6  40 

6  41 

6  41 

6  42 

6  43 

6  44 

6  45 

6  46 

6  47 

6  48 

6  49 

6  51 

6  52  ,  6  63 

664 

6  56 

5 

23 

7 

633 

6  33 

633 

6  34 

6  35 

6  36 

6  37 

6  37 

6  38 

6  39 

6  40 

6  41 

6  42  1  6  42 

6  43 

644 

3 

25 

12 

6  25 

6  26 

6  -26 

6  26 

6  ^27 

6  27 

6  '2i^ 

628 

6  '29 

6 '29 

6  30 

630 

6  31  6  32 

632 

633 

1 

27  8 

17 

6  18 

6  IH 

6  18 

6  18 

6  19 

6  19 

6  19 

6  19 

6  20 

6  20 

620 

6  20 

6  21  '  8  21 

6  21 

6  21  i 

1   0 

32  N 

22 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10  1  6  10 

6  10 

6  10' 

1   2 

30  N 

27 

G  03 

603 

602 

6  02 

6  02 

6  02 

6  01 

6  01 

6  01 

6  00 

600 

600 

5  59  5  59 

568 

5  58 

4 

26  N 

Apr,  1 

5  56 

5  55 

565 

564 

5  54 

5.'>3 

5  52 

5  52 

6  51 

5  51 

550 

550 

5  49  1  5  48 

648 

5  48! 

6 

21 

6 

5  48 

548 

5  47 

546 

5  46 

5  45 

5  44 

5  43 

6  42  5  41 

5  40 

6  40 

5  39  5  38 

6  88 

5  37 

8 

13 

11 

.■)  41 

5  40 

539 

538 

538 

5  36 

5  36 

534 

5  33  5  32 

5  31 

529 

5  '28  5  27 

627 

625 

10 

01 

16 

5  34 

5  33 

6  32 

5  31 

5  30 

5-28 

5  -27 

5  'M 

6  24  5  '23 

5  22 

5  20 

5  19  5  17 

6  16 

6  14 

11 

46 

21 

5-28 

5  26 

5  25 

524 

5^22 

5  21 

5  19 

5  18 

6  16  ;  5  14 

5  18 

6  11 

6  09  5  07 

606 

504 

i  13 

] 

•26  N 

26 

6  22 

520 

5  19 

6  17 

5  15 

6  14 

5  12 

5  10 

50H  1  506 

604 

5  02 

5  00  4  .58 

4  56 

4  64 

!  14 

59  N 

May  1 

5  15 

5  13 

5  11 

6  10 

5  08 

506 

5  04 

502 

6  00 

4  .58 

4.5.5 

4  53 

4  51  4  48 

4  45 

4  42 

16 

27 

6 

5  10 

5  07 

505 

504 

508 

5  00 

4  57 

456 

4  53 

4  51 

4  4K 

4  45 

4  43  1  4  89 

486 

4  84 

17 

48 

11 

5  06 

5  03 

5  01 

4  59 

4  56 

4  54 

4  52 

4  49 

4  47 

4  44 

4  41 

4  38 

4  35  1  4  32 

4 '28 

4  '26 

19 

02 

16 

4  51 

4  59 

4  57 

4  64 

4  52 

4  49 

4  47 

4  44 

4  41 

4  38 

4  35 

432 

4  '29  1  4  25 

4  21 

4  19 

20 

04 

21 

4.57 

455 

4  53 

450 

4  48 

4  45 

4  42 

4  39 

4  36 

4  33 

480 

4  '26 

4  24  4  19 

4  15 

4  12 

21 

05 

26 

4  .55 

4  52 

4  49 

4  47 

4  44 

4  41 

4  39 

4  35 

4  32 

4 '29 

4  -25 

422 

4  18  1  4  14 

4  10 

407 

21 

53  N 

31 

4  52 

4  49 

4  46 

4  44 

4  41 

4  38 

4  34 

4  31 

4  •2>> 

425 

4  21 

4  17 

4  13  4  09 

404 

4  01 

1  22 

31  N 

June  5 

4  50 

4  47 

446 

4  42 

4  39 

4  36 

4  33 

4  -29 

4  26 

4  22 

4  18 

4  14 

4  10  ;  4  06 

402 

358 

23 

00 

10 

4  49 

4  47 

4  44 

4  41 

4  38 

4  3.5 

4  32 

4  '28 

4  24 

4 '21 

4  17 

4  18 

4  09  :  4  04 

8  59 

8  55 

23 

18 

15 

4  49 

4  47 

4  44 

4  41 

4  38 

4  34 

4  31 

4  28 

4  24 

4  '20 

4  16 

4  12 

4  08  !  403 

368 

354 

23 

26 

20 

4  50 

4  47 

4  44 

442 

4  38 

4  35 

4  32 

4  28 

4  25 

4  21 

4  17 

4  13 

409  4  04 

3  69 

354 

23 

24 

•25 

4  52 

4  49 

4  46 

4  43 

4  40 

4  36 

4  33 

4  30 

4  '26 

4 '22 

4  18 

4  14 

4  10  4  05 

400 

3  .56  ! 

'23 

12  X 

30 

4  54 

4  51 

4  48 

445 

4  42 

4  39 

4  36 

4  32 

4  28 

4  25 

4  21 

4  17 

4  13  .  4  08 

408 

358 

•22 

50  N 

July  5 

4  55 

4  52 

4  49 

4  47 

4  43 

4  40 

4  37 

4  34 

430 

4  27 

4  24 

4  20 

4  16  1  4  11 

4  07 

402 

22 

17 

10 

4  58 

4  55 

4  52 

4  60 

4  47 

4  44 

4  41 

4  37 

4  34 

4  31  1  4  '27 

4  23 

4  19  1  4  15 

4  10 

4  06 

21 

35 

15 

6  02 

4  59 

4  67 

464 

4  51 

4  4H 

4  46 

4  42 

4  39 

4  36 

4  32 

4  '29 

4  25  ;  4  21 

4  17 

4  12 

20 

44 

20 

5  06 

5  03 

6  01 

4  58 

4  56 

4  53 

4  50 

4  47 

4  44 

4  41 

4  37 

4  M 

4  31  4  '27 

4  23 

4  18 

19 

44 

25 

5  09 

5  07 

605 

5  02 

500 

4  57 

4  .55 

4.52 

4  49 

4  46 

4  43 

4  40 

4  37  4  33 

4  -29 

425 

18 

36  N 

30 

5  12 

5  10 

5  08 

506 

503 

5  01 

4  59 

4  56 

4  53 

4  51 

4  48 

4  46 

4  42  '  4  39 

435 

4  82 

17 

20N 

Aug.  4 

5  17 

5  15 

5  13 

6  11 

509 

507 

5  a5 

5  02 

600 

4  58 

4  55 

4  62 

4  49  4  45 

442 

439 

15 

57 

9 

5*20 

5  18 

5  17 

5  15 

5  13 

5  11 

509 

5  07 

6  05 

503 

5  00 

4  57 

4  55  1  4  52 

4  49 

4  47 

14 

•28 

14 

5  24 

5 '23 

5  21 

520 

5  IK 

5  16 

5  14 

5  13 

5  11 

5  09 

506  5041 

5  02  4  .59 

4  67 

4  55 

12 

63 

19 

528 

5  27 

5  26 

524 

5  23 

5  21 

5 '20 

5  18 

6  16  1  6  15 

5  13 

5  11 

6  09  5  07 

605 

602 

11 

13 

'2A 

5  J« 

5  31 

5  30 

5  29 

528 

6  -26 

5  25 

5  24 

5  '22  !  5  21 

6  19 

5  17 

5  16  1  5  14 

612 

5  01 

9 

29  N 

29 

5  36 

5  35 

6  35 

634 

5  33 

5  31 

5  30 

5*29 

6 '28 

5 '27 

5  25 

5  24 

5  23  :  5  21 

620 

5  18 

7 

40  N 

8ept  3 

5  41 

5  40 

539 

6  38 

5  37 

5  37 

5  36 

5  35 

534 

633 

5  82 

5  31 

6  30 

6  29 

6  28 

5  27 

5 

49 

18 

5  45 

5  44 

6  43 

643 

5  42 

5  42 

5  41 

5  41 

6  40 

5  39 

6  38  5  38 

6  87 

6  36 

686 

535 

3 

56 

13 

5  49 

5  48 

5  48 

648 

5  47 

5  47 

5  47 

5  46 

5  46 

5  45 

5  4.5  1  5  44 

5  44 

6  43 

6  48 

5  43 

2 

00 

18 

5  53 

5  53 

653 

6  52 

5  62 

5  52 

5  52 

5  52 

5  .52 

5  52 

5  51  6  51 

6  51  5  51 

6  61 

5  51 

0 

08  N 

23 

5  .^7 

5  57 

5  57 

6  67 

5  57 

5  57 

5  57 

5  58 

5  57 

5  58 

5  .58  5  58 

5  58  5  59 

6  59 

5  59 

1 

54  8 

28 

6  01 

6  01 

602 

6  02 

6  02 

6  03 

6  03 

6  03 

6  04 

6  04 

6  05  1  6  05 

1 

6  Of  •  6  06 

6  07 

6  07 

3 

51  8 

Oct.   3 

605 

6  06 

6  06 

6  07 

608 

6  08 

6  09 

6  10 

6  10 

6  11 

6  12 

6  12 

6  13  6  14 

6  15 

6  16 

5 

46 

8 

6  10 

6  11 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15 

6  17 

6  17 

6  19 

6  20 

6  21  ,  6  22 

6  *23 

6  24 

7 

40 

13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  19 

6  -20 

6  22 

623 

6  24 

6  '26 

6  '27 

6  28  6  29 

6  30 

6  32 

9 

31 

18 

6  19 

6  20 

6  21 

623 

6  -24 

6  25 

6  27 

6  28 

6  30 

6  31 

6  33 

6  3.5 

6  36 

6  37 

6  39 

6  41  1 

11 

18 

23 

6  21 

6  '2.3 

6  27 

6  -28 

6  30 

6  31 

6  33 

6  35 

6  37 

6  38 

6  40 

6  42 

6  44 

6  46 

6  48  6  .50 

13 

02  8 

28 

6  29 

6  31 

6  32 

6  34 

6  36 

6  37 

6  39 

6  41 

6  43 

6  45 

6  48 

6  .50 

6  52 

6  54 

6  57  6  59 

14 

40  8 

Nov.  2 

6  34 

6  36 

6  38 

6  40 

642 

6  44 

6  46 

6  48 

6  51 

6  53 

6  65 

658 

7  01 

7  03 

7  06  7  09 

16 

12 

7 

6  40 

6  42 

6  44 

646 

6  48 

6  .50 

6  .53 

6  55 

6  5S  '  7  00 

7  03 

7  06 

709 

7  11 

7  15  7  18  ; 

17 

38 

12 

6  45 

6  47 

6  49 

1  6  51 

6  54 

6  57 

1  6  59 

7  02 

7  0.5  1  7  08 

7  11 

7  14 

7  17 

7  '20 

7  '23  7  -27 

18 

55 

17 

6  50 

653 

6  56 

i  6  57 

7  00 

7  03 

7  06 

7  09 

7  12  1  7  15 

7  18 

7  22 

7  25 

7  28 

732  ;  736 

20 

05 

•22 

6  55 

6  58 

7  01 

1  7  03 

7  06 

7  09 

1  7  12 

7  15 

7  19 

722 

7  25 

7  '29 

7  33 

7  36 

7  40  7  45 

21 

05  8 

27 

7  01 

703 

706 

709 

7  12 

7  15 

7  18 

7  21 

7  '25 

7  28 

7  32 

7  86 

7  40 

7  44 

7  48  1  7  53  1 

21 

558 

Dec.  2 

7  Of> 

7  OH 

7  11 

7  14 

7  17 

7  21 

7  24 

7  27 

7  31 

7  35 

7  89 

7  43 

7  47 

7  51 

7  56 

8  01 

22 

35 

7 

7  10 

7  13 

7  16 

7  19 

7  22 

7  '25 

7  -29 

7  33 

736 

740 

744 

7  49 

7  53 

758 

8  03 

808 

23 

04 

12 

7  14 

7  17 

7  20 

7  23 

7  •:»i 

7  29 

7  33 

7  37 

7  41 

7  45 

7  49 

7  54 

7  68 

8  03 

809 

8  14 

23 

21 

17 

7  18 

7  21 

7  24 

7  27 

7  31 

7  34 

'  7  38 

7  42 

7  46 

7  50 

7  64 

7  59 

8  03 

8  07 

8  13 

8  18 

23 

27 

22 

7  21 

7  24 

727 

7  80 

7  34 

7  37 

'  7  42 

7  45 

7  49 

7  52 

,  7  57 

8  01 

8  06 

8  11 

8  17 

8  22 

23 

21  S 

27 

7  23 

726 

729 

732 

7  3.^ 

7  39 

1  7^3 

7  47 

7  51 

7  64 

1  7  68 

8  03 

807 

8  13 

8  18  8  '23 

23 

088 

Jan.  1 

7  24 

7  27 

730 

1 

733 

786 

7  40 

,743 

7  47 

7  51 

755 

1  759 

808 

8  08 

8  13 

j  8  18  1  8  23 

500 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


- ■ 

South  LatUude. 

Declina- 
tion. 

Approx. 
date. 

1 

SSP 

640 

550 

560 

67<» 

68° 

69P 

60O 

61° 

929      680 

64° 

66© 

66° 

670 

'68° 

o      / 

h.m. 

h.m. 

h.m. 

A.  TO. 

h.m. 

h.  m. 

h.m. 

h.  m. 

h.m. 

A.  m. ,  A.  m. 

A.  TO. 

A.  m. 

A.  TO. 

A.  TO. 

A.  m. 

28  05  8 

Jan.     1 

8  37 

8  31 

825 

3  17 

3  10 

3  01 

2  52 

241 

280 

2  15     2  01 

1  87 

1  15 

SetB 

Sets 

22  87 

6 

848 

887 

8  81 

324 

8  16 

308 

259 

2  49 

2  38 

2  26     2  11 

1  51 

1  82 

'6'62*  Jan.  10!  Jan.  16.  II 

21   68 
21   08 
20  07 

11 
16 
21 

350 
359 
408 

8  44 
853 
408 

388 
848 
3  57 

8  32 
341 
8  51 

8  26 
8  35 
8  45 

3  17 
328 
338 

3  09 
320 
3  31 

2  59 

3  11 
828 

2  50 
308 

3  15 

287  '  225 
2  62     2  40 
8  05     2  55 

207 
2  26 
242 

1  60 

2  11 
2  29 

1  26 
152 

2  13 

044 
1  26 
1  54 

1 

***'i'28" 

18  58 

26 

4  16 

4  12 

4  07 

402 

856 

360 

344 

8  86 

3  29 

8  21  ;  8  11 

300 

2  50 

285 

2  20 

2  01 

17   89  8 

81 

4  26 

4  22 

4  18 

4  18 

4  07 

4  01 

3  66 

3  50 

844 

886  I  828 

3  19 

309 

2  57 

246 

2  30 

16  18  8 

Feb.    5 

486 

432 

429 

424 

4  19 

4  14 

4  09 

4  04 

858 

860     344 

8  86 

8  27 

8  17 

307 

255 

14   40 

10 

4  46 

443 

489 

486 

482 

4  27 

428 

418 

4  18 

4  07     4  01 

854 

8  47 

8  89 

8  SO 

8  19 

18   01 

15 

456 

453 

450 

4  47 

442 

4  39 

436 

4  81 

4  28 

4  23     4  18 

4  11 

4  06 

359 

8  51 

8  42 

11    16 

20 

506 

503 

5  01 

458 

455 

4  52 

4  49 

445 

4  42 

488     434 

4  28 

428 

4  18 

4  11 

4  01 

9  288 

25 

5  15 

6  13 

5  11 

509 

507 

604 

502 

458 

456 

4  62  1  4  49 

448 

440 

486 

4  81 

425J 

7   808 

Mar.    2 

525 

523 

522 

520 

5  18 

6  16 

6  14 

5  12 

509 

507 

504 

500 

4  57 

4  54 

4  49 

1 

445 

5   84 

7 

584 

583 

582 

5  31 

529 

528 

526 

5  26 

528 

6  21 

5  19 

5  16 

5  14 

5  11 

5  07 

505' 

3   87 

12 

544 

548 

542 

5  41 

5  41 

539 

538 

5  37 

5  36 

685 

684 

5  81 

580 

528 

526 

523! 

1   89  8 

17 

558 

552 

5  52 

562 

5  51 

5  51 

550 

5  50 

5  49 

548 

648 

646 

546 

644 

548 

542! 

0   20  N 

22 

602 

602 

602 

602 

602 

602 

6  02 

602 

6  02 

602 

602 

6  01 

6  01 

6  01 

600 

600 

2   18  N 

9 

6  11 

6  11 

6  12 

6  12 

6  12 

6  18 

6  13 

6  14 

6  15 

6  15 

6  16 

6  15 

6  16 

6  17 

6  17 

6  18  1 

1 

4   15  N 

Apr.     1 

620 

6  21 

6  21 

622 

628 

624 

625     626 

627 

628 

680 

6  80 

680 

633 

684 

636 

.6   09 

6 

628 

630 

6  31 

682 

684 

686 

6  37 

6  38 

6  40 

6  42 

644 

645 

6  47 

6  49 

6  61 

6  51 

8   02 

11 

687 

6  89 

640 

6  42 

6  44 

646 

6  48 

650 

662 

6  55     6  57 

6  69 

7  02 

705 

708 

7  12 

9   51 

16 

6  46 

648 

650 

652 

6  51 

6  57 

6  59 

702 

705 

7  08  ,  7  11 

7  14 

7  18 

722 

726 

730 

11   85 

21 

655 

6  57 

659 

702 

706 

7  08 

7  11 

7  14 

7  17 

7  21 

725 

7  29 

7  33 

7  38 

7  48 

7  49 

18   15  N 

26 

708 

706 

709 

7  12 

7  15 

7  19 

722 

7  26 

7  80 

785 

789 

7  44 

7  49 

755 

8  01 

8081 

14  50N 

May     1 

7  18 

7  16 

7  19 

7  23 

7  25 

729 

783 

7  38 

748 

748  '  758 

768 

805 

8  12 

8  19 

82»' 

16   19 

6 

7  21 

725 

7  28 

782 

7  a5 

7  40 

7  44 

750 

7  65 

8  01  ,  8  07 

8  18 

8  21 

8  29 

8  37 

848 

17    42 

11 

729 

783 

787 

7  42 

7  45 

7  60 

756 

8  01 

807 

8  13 

821 

828 

886 

8  46 

866 

909 

18   55 

16 

737 

7  41 

7  46 

7  51 

756 

800 

806 

8  12 

8  19 

827 

884 

848 

8  52 

903 

9  15 

929 

19   58 

21 

7  45 

7  49 

754 

759 

803 

8  10 

8  16 

8  22 

8  80 

889 

8  47 

8  67 

9  07 

920 

984 

9  51 

21    00 

26 

7  52 

756 

8  01 

807 

8  12 

8  18 

8  25 

888 

840 

860 

859 

9  10 

9  22 

937 

954 

10  15 

21   48  N 

81 

758 

808 

808 

8  14 

820 

8  27 

834 

842 

850 

900 

9  10 

928 

9  36 

953 

10  18 

10  40 

22   28  N 

June    5 

804 

809 

8  15 

820 

826 

884 

8  41 

850 

859 

9  10     9  21 

984 

9  49 

10  07 

10  81 

uos! 

22   57 

10 

808 

8  14 

8  18 

8  25 

8  82 

8  39 

8  47 

866 

905 

9  17     9  29 

944 

10  00 

10  20 

10  49 

Does 

23   17 

15 

8  11 

8  17 

828 

8  29 

836 

8  44 

8  52     9  01 

9  11 

928     986 

9  51 

10  08 

10  31 

11  05 

not  rise 

28   26 

20 

8  14 

8  20 

8  26 

8  32 

839 

8  47 

856  !  904 

9  14 

9  26     9  88 

964 

10  11 

10  85 

11  12 

June  10 , 

28   25 

25 

8  15 

8  21 

826 

833 

8  40 

8  48 

8  56  .  9  05 

9  15 

927  !  989 

955 

10  12 

10  85 

11  10 

to     1 

28   14  N 

30 

8  14 

820 

825 

8  32 

839 

8  47 

854  j  904 

9  18 

925 

937 

963 

10  08 

10  80 

11  02 

July  3. 

22   52  N 

July     5 

8  12 

8  18 

8  28 

8  80 

836 

8  44 

8  51     9  00 

909 

920 

932 

948 

10  08 

10  23 

10  48 

1145 

22   21 

10 

809 

8  14 

820 

826 

8  82 

839 

8  46     8  55 

903 

9  14 

926 

940 

954 

10  12 

10  81 

1109 

21    40 

15 

806 

8  11 

8  16 

8  21 

8  27 

834 

8  41     8  49 

8  57 

906 

9  17 

980 

9  42 

958 

10  18 

10  43 

20   50 

20 

800 

805 

8  10 

8  16 

8  21 

8  27 

8  34  1  8  41 

8  48 

8  57 

907 

9  18 

9  29 

948 

10  00 

10  20 

19   50 

26 

758 

768 

803 

8  08 

8  12 

8  19 

8  24     8  31 

838 

8  46 

865 

905 

9  15 

927 

9  41 

95S 

18   48  N 

80 

7  46 

7  50 

7  55 

769 

804 

809 

8  14     8  20 

826 

883 

842 

860 

8  59 

9  10 

922 

936 

17   28N 

Aug.    4 

7  38 

7  42 

7  46 

750 

7  55 

7  59 

804     8  09 

8  15 

8  21 

829 

886 

844 

8  53 

903 

915' 

16   06 

9 

728 

732 

785 

739 

743 

7  47 

7  51     7  56 

8  02 

808 

8  14 

8  21 

827 

8  85 

848 

8M 

14   37 

14 

7  18 

7  22 

725 

7  28 

7  31 

735 

7  39     7  48 

748 

754 

759 

805 

8  10 

8  17 

8  24 

833 

13   03 

19 

709 

7  11 

7  14 

7  17 

7  20 

723 

7  27     7  30 

734 

789 

748 

7  48 

7  53 

758 

804 

8  12 

11    28 

24 

658 

7  00 

7  02 

7  05 

7  08 

7  10 

7  13     7  16 

7  19 

7  24 

727 

7  31 

7  85 

7  40 

7  45 

7  51 

9   89N 

29 

6  47 

6  48 

660 

653 

656 

6  57 

6  59     702 

7  04 

708 

7  11 

7  14 

7  17 

7  21 

7  25 

730 

7   51  N 

Sept.    3 

635 

6  36 

638 

6  40 

6  42 

644 

6  45     6  47 

6  49 

6  52 

664 

6  57 

659 

7  02 

706 

1 
709 

6    00 

8 

6  24 

6  24 

625 

627 

6  28 

630 

6  31     6  32 

6  34 

686 

688 

6  89 

6  41 

6  43 

645 

6  49 

4   07 

13 

6  12 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16     6  17 

6  18 

620 

6  21 

622 

623 

624 

625 

628 

2   11 

18 

559 

600 

600 

6  01 

6  01 

602 

6  02  ,  6  02 

602 

604 

604 

604 

6  01 

606 

605 

606 

0   15N 

28 

5  47 

5  47 

5  47 

548 

6  47 

5  47 

6  47 

5  47 

5  47 

6  47 

5  47 

5  46 

546 

546 

546 

6  45 

1    42  8 

28 

5  36 

536 

534 

534 

5  34 

5  33 

582 

632 

5  31 

5  31 

530 

529 

5  28 

5  26 

526 

5  24 

3   39  8 

Oct.      3 

523 

5  22 

6  21 

5  21 

5  20 

5  19 

5  18     5  16 

5  15 

5  14 

5  13 

5  11 

609 

507 

505 

501 

5   35 

8 

5  11 

5  10 

508 

5  08 

5  07 

505 

6  03     6  01 

469 

458 

4  56 

4  M 

4  52 

4  48 

445 

4  41 

7   28 

13 

600 

4  58 

456 

4  65 

453 

4  51 

4  49  I  4  46 

444 

4  42 

4  39 

486 

4  82 

4  26 

4  24 

4  20 

9    20 

18 

448 

4  46 

444 

4  42 

4  40 

4  37 

4  35  i  4  31 

428 

426 

422 

4  18 

4  14 

4  09 

4  04 

8  58 

11    08 

23 

4  37 

4  34 

432 

430 

4  27 

4  24 

4  21  !  4  17 

4  13 

4  10 

4  06 

4  01 

3  55 

8  49 

843 

3  36 

12   51  8 

28 

4  26 

4  24 

4  21 

4  17 

4  14 

4  10 

4  06     4  02 

3  58 

354 

3  49 

8  43 

3  37 

3  30 

3  22 

3  13 

14   30  8 

Nov.    2 

4  16 

4  13 

409 

4  06 

4  02 

3  57 

3  53     3  48 

3  43 

"8  88 

332 

825 

3  17 

309 

800 

2  50 

16   08 

7 

407 

4  03 

8  59 

3  65 

3  51 

3  46 

3  42  :  8  35 

329 

3  23 

3  16 

3  07 

2  59 

2  49 

238 

226 

17    29 

12 

3  58 

354 

860 

3  45 

3  40 

3  SI 

3  29     3  22 

3  15 

308 

8  01 

260 

2  41 

2  29 

2  16 

2  01 

1  18   48 

17 

3  50 

3  46 

8  41 

3  36 

3  30 

3  24 

3  18  ;  3  19 

3  03 

255 

2  46 

284 

223 

2  09 

1  53 

133 

1  19   58 

22 

344 

8  38 

383 

3  27 

3  22 

3  15 

3  08     3  00 

2  51 

2  42 

232 

2  18 

2  05 

1  49 

1  28 

.     102 

,  20   59  8 

27 

3  38 

3  32 

327 

3  21 

3  14 

3  07 

2  59     2  50 

2  41 

2  31 

2  19 

201 

1  49 

1  28 

1  02 

008 

21  51  S 

22  32 

23  02 
23   20 

Dec.     2 
7 
12 
17 

3  83 
330 
327 
3  28 

3  27 
324 
3  21 
3  21 

322 
3  19 
3  15 
8  15 

3  16 
8  11 
308 
307 

308 
301 
3  01 
3  00 

3  00 
2  56 
2  52 
2  50 

2  52  '  2  42 
2  47     2  36 
2  43  1  2  32 
2  41  ;  2  30 

2  32 
2  26 
2  21 

2  18 

2  21 
2  13 
206 
202 

2  08 
2  59 
1  51 
1  47 

1  50 
139 
1  27 
1  21 

133 
118 
1  03 
065 

106 
0« 

022 

Doesn 

otsetli 

28   27 

22 

3  30 

3  23 

3  17 

809 

3  01 

2  52 

2  43  i  2  31 

2  19 

2  03 

1  48 

1  21 

054 

Dec.  12 

Dec.  8 

Nov.  27 

23   22  8 

27 

3  32 

3  26 

320 

3  12 

8  04 

2  55 

2  45     2  34 

223 

2  07 

1  53 

1  26 

1  00 

and 
Dec.Sl: 

and 
Jan.  9; 

and 
Jan.  16; 

23   05  8 

1 

Jan.     1 

3  37 

3  31 

325 

3  17 

8  10 

3  01 

2  52     2  41 

2  30 

2  15 

2  01 

1  37 

1  15 

aodaye 

88  days 

60  days. 

TABLE  10.— MEAN  LOCAL  TIME  OF  BUN  SET. 


501 


1 

South  Latitude 

1  DecUna- 
i     tlon. 

Approx. 
date. 

1 

1 

53° 

54° 

560 

560 

570 

.-58° 

590 

60° 

61° 

62° 

68° 

MP 

65° 

66° 

67« 

68° 

1 

O       ' 

h,m. 

h.  m. 

h.  m. 

iLm. 

h.  m. 

A.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.m. 

A.». 

A.m. 

A.   TO. 

A.m. 

h.m. 

i   23  083 

Jan.  1 

8  29 

886 

848 

850 

8  67 

906 

9  15 

926 

9  37 

9  52 

10  06 

10  28 

L0  61 

1156 

8ets 

Sets 

22  84 

6 

8  28 

884 

8  40 

8  47 

854 

908 

9  11 

922 

9  32 

9  45 

9  59 

10  18 

10  87 

11  16 

Jan.  10 

Jan.  16 

2153 

11 

8  25 

8  31 

8  87 

848 

8  50 

8  59 

907 

9  16 

9  26 

9  39 

9  51 

10  08 

10  26 

10  61 

11  80 

21  02 

16 

821 

826 

832 

839 

8  45 

8  52 

859 

908 

9  18 

9  29 

9  40 

964 

10  08 

10  28 

10  64 

*"ii*57' 

20  01 

21 

8  15 

8  20 

825 

8  81 

837 

844 

8  50 

8  58 

906 

9  16 

9  26 

9  39 

9  52 

10  07 

10  27 

10  66 

18  50 

26 

808 

8  12 

8  17 

822 

828 

884 

8  40 

8  47 

864 

9  03 

9  12 

9  23 

9  84 

9  47 

10  03 

10  21 

'   17  81  S 

31 

8  01 

8  05 

809 

8  18 

8  18 

823 

8  29 

8  36 

8  42 

8  50 

8  58 

9  07 

9  18 

9  28 

9  41 

9  57 

!    16  04S 

Feb.  5 

7  52 

7  56 

769 

808 

8  07 

8  12 

8  18 

8  23 

829 

8  35 

843 

8  50 

8  59 

908 

9  21 

9  32 

:   14  30 

10 

7  42 

7  45 

7  49 

7  62 

756 

800 

8  05 

8  10 

8  15 

8  21 

827 

8  34 

8  41 

8  49 

8  68 

9  08 

12  51 

15 

7  32 

7  85 

7  87 

740 

7  43 

7  47 

7  52 

7  56 

8  00 

805 

8  10 

8  16 

8  21 

8  29 

836 

8  44 

11  06 

20 

7  21 

7  28 

726 

728 

7  81 

784 

738 

7  42 

746 

7  50 

764 

7  58 

8  04 

809 

8  16 

822 

9  16S 

25 

7  09 

7  12 

718 

7  16 

7  18 

7  20 

7  23 

7  27 

7  30 

7  33 

7  87 

7  41 

7  46 

7  50 

7  64 

8  00 

7  18  8 

Mar.  2 

6  57 

6  50 

7  01 

703 

7  05 

7  07 

7  09 

7  11 

7  14 

7  17 

7  19 

722 

7  26 

7  29 

7  33 

7  87 

523 

7 

6  46 

6  47 

6  49 

660 

6  51 

6  53 

654 

6  56 

6  59 

7  00 

7  02 

7  04 

7  07 

7  10 

7  13 

7  16 

8  25 

12 

634 

684 

686 

6  87 

6  38 

6  39 

6  40 

6  41 

6  43 

6  44 

645 

6  47 

6  48 

6  61 

6  52 

6  54 

1  27  8 

17 

622 

622 

623 

624 

6  24 

625 

6  25 

6  26 

627 

6  28 

628 

6  29 

6  30 

6  81 

6  32 

688 

032  N 

22 

6  10 

609 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

2  SON 

27 

5  58 

5  57 

558 

5  67 

5  57 

656 

5  56 

5  56 

5  56 

5  55 

5  54 

564 

5  53 

5  62 

5  61 

550 

4  26  N 

Apr.  1 

5  47 

5  46 

5  45 

5  44 

5  43 

6  43 

5  42 

5  41 

5  40 

5  39 

588 

586 

5  34 

6  33 

5  31 

529 

6  21 

6 

536 

534 

533 

5  31 

530 

6  30 

5  28 

5  26 

525 

5  23 

5  21 

5  19 

5  16 

5  14 

6  11 

508 

8  13 

11 

5  24 

522 

520 

5  19 

6  17 

5  16 

5  14 

5  11 

609 

5  07 

604 

5  01 

4  58 

4  65 

4  51 

448 

10  01 

16 

5  12 

5  10 

508 

5  06 

604 

503 

5  00 

4  57 

4  54 

4  51 

4  48 

4  44 

4  40 

436 

432 

4  27 

1   1146 

21 

5  01 

4  59 

4  57 

4  54 

452 

4  50 

4  47 

4  42 

440 

486 

4  32 

4  27 

423 

4  18 

4  12 

406 

13  26N 

26 

4  51 

4  48 

4  46 

443 

4  39 

4  37 

4  33 

4  29 

4*25 

4  21 

4  16 

4  11 

4  04 

3  59 

3  52 

3  45 

j   14  59  N 

May  1 

440 

437 

4  81 

4  31 

4  27 

4  23 

4  19 

4  15 

4  12 

4  06 

4  08 

3  65 

3  49 

3  42 

334 

3  25 

'   16  27 

6 

4  31 

4  27 

4  24 

4  20 

4  16 

4  11 

4  07 

4  02 

3  57 

3  51 

3  46 

3  39 

3  31 

3  24 

8  14 

306 

17  48 

n 

4  22 

4  18 

4  14 

4  10 

406 

4  01 

3  56 

3  60 

3  45 

3  38 

3  31 

3  23 

3  15 

3  05 

254 

2  44 

19  02 

16 

4  14 

4  10 

406 

4  01 

3  56 

8  51 

3  45 

3  89 

333 

325 

3  17 

3  08 

2  59 

2  48 

2  35 

2  22 

20  04 

21 

4  08 

403 

858 

353 

8  48 

842 

3  37 

329 

3  22 

3  14 

306 

254 

2  45 

2  82 

2  16 

2  00 

2105 

26 

402 

8  57 

8  52 

8  46 

8  41 

8  34 

3?8 

320 

3  13 

303 

264 

2  42 

2  30 

2  16 

1  58 

1  36 

21  53N 

81 

3  56 

8  51 

845 

3  40 

3  85 

828 

3  20 

3  1'2 

zm 

264 

2  44 

2  31 

2  17 

2  01 

1  40 

1  12 

22  31  N 

June  5 

3  52 

8  47 

8  41 

836 

329 

8  22 

3  15 

306 

2  57 

2  46 

2  85 

2  22 

2  07 

1  48 

123 

0  46 

23  00 

10 

3  49 

8  45 

389 

3  82 

3  26 

8  18 

3  10 

3  01 

2  52 

2  41 

280 

2  14 

1  58 

137 

1  07 

Does 

23  18 

15 

3  48 

3  43 

838 

3  31 

3  24 

3  16 

308 

2  59 

2  49 

2  37 

2  23 

2  09 

1  52 

1  29 

0  55 

not 

23  26 

20 

3  48 

8  43 

3  87 

3  31 

3  24 

8  16 

3  07 

2  58 

248 

2  36 

2  24 

2  07 

1  51 

1  27 

050 

rise 

23  24 

25 

350 

8  44 

389 

382 

325 

8  17 

3  09 

300 

2  50 

2  88 

2  26 

209 

1  53 

1  30 

054 

June  10 

23  12  N 

30 

353 

8  47 

842 

335 

8  28 

8  20 

3  13 

3  03 

2  64 

2  42 

2  31 

2  15 

1  59 

137 

1  06 

to 
July  3. 

22  50N 

July  5 

3  57 

3  51 

346 

339 

3  33 

825 

3  18 

309 

8  00 

248 

2  37 

2  22 

2  06 

1  46 

1  20 

028 

22  17 

10 

4  01 

855 

850 

3  44 

338 

3  31 

3  24 

8  15 

3  07 

256 

2  46 

2  32 

2  17 

2  00 

1  38 

1  04 

21  35 

15 

407 

402 

356 

3  51 

3  45 

338 

3  31 

323 

3  15 

306 

2  56 

2  44 

2  30 

2  15 

1  56 

1  30 

20  44 

20 

4  14 

409 

403 

3  58 

353 

346 

3  40 

3  33 

3  -25 

3  17 

8  07 

2  56 

2  45 

2  31 

2  14 

1  64 

19  44 

•25 

4  21 

4  17 

4  11 

406 

4  01 

3  55 

350 

3  43 

3  35 

327 

8  19 

3  09 

2  69 

2  47 

232 

2  17 

18  36  N 

30 

4  28 

4  23 

4  19 

4  14 

409 

4  04 

3  69 

3  53 

3  47 

3  40 

8  31 

3  23 

3  14 

304 

2  52 

238 

17  20N 

Aug.  4 

485 

4  32 

4  27 

4  23 

4  19 

4  14 

4  09 

404 

3  58 

3  52 

3  46 

3  37 

3  80 

3  21 

3  11 

3  00 

15  57 

9 

4  43 

4  40 

4  37 

433 

4  29 

4  25 

4  21 

4  16 

4  10 

405 

3  68 

3  52 

345 

338 

329 

320 

14  28 

14 

4  52 

4  48 

445 

4  42 

438 

434 

4  31 

4  27 

4-23 

4  18 

4  12 

406 

4  01 

354 

3  47 

8  39 

12  58 

19 

500 

456 

454 

4  51 

4  48 

4  45 

4  42 

438 

4  35 

4  21 

426 

4  21 

4  16 

4  11 

406 

8  68 

11  13 

24 

5  08 

5  05 

503 

6  01 

458 

456 

4  53 

4  50 

4  47 

4  44 

4  39 

435 

4  81 

4  27 

4  22 

4  17 

9  29N 

29 

5  17 

5  14 

512 

5  10 

508 

5  06 

504 

5  02 

4  59 

4  56 

4  63 

4  49 

4  47 

443 

4  39 

486 

7  40N 

Sept.  3 

525 

523 

522 

620 

5  18 

5  17 

5  15 

5  13 

5  12 

509 

5  06 

6  04 

5  01 

459 

456 

4  63 

5  49 

8 

534 

5  32 

5  81 

6  30 

529 

527 

5  26 

5  25 

5  24 

5  22 

620 

5  18 

5  16 

5  14 

5  12 

5  10 

355 

13 

5  42 

540 

5  40 

5  39 

539 

538 

5  37 

6  36 

536 

5  85 

5  33 

582 

6  81 

530 

529 

6  27 

200 

18 

5  51 

5  50 

5  49 

5  49 

550 

5  49 

5  49 

5  48 

648 

6  48 

5  47 

6  46 

5  46 

546 

5  46 

646 

0  08  N 

23 

5  59 

558 

558 

669 

5  59 

559 

6  00 

600 

6  00 

6  01 

6  00 

6  01 

6  01 

6  01 

6  42 

608 

1  54  8 

28 

608 

608 

60S 

609 

6  10 

6  10 

6  11 

6  12 

G  13 

6  14 

6  14 

6  15 

6  16 

6  17 

6  19 

6  20 

3  51  8 

Oct.   8 

6  17 

6  17 

6  18 

6  19 

620 

6  21 

6  23 

6  24 

6  26 

627 

628 

630 

632 

634 

686 

689 

5  46 

8 

6  26 

6  26 

6  27 

629 

6  81 

6  33 

634 

636 

6  38 

6  41 

642 

6  45 

6  47 

650 

6  58 

6  57 

7  40 

13 

634 

6  36 

687 

6  40 

6  41 

6  43 

6  45 

6  48 

6  50 

6  62 

6  55 

659 

702 

7  06 

7  10 

7  15 

9  31 

18 

6  43 

645 

648 

6  50 

6  52 

655 

6  57 

7  01 

7  03 

7  07 

7  10 

7  15 

7  19 

724 

7.29 

7  85 

11  18 

'23 

658 

655 

6  58 

7  01 

7  03 

7  06 

7  10 

7  14 

7  16 

7  21 

724 

780 

7  35 

7  40 

746 

7  64 

13  02  S 

28 

7  02 

7  05 

708 

7  12 

7  15 

7  18 

722 

7  27 

730 

7  36 

7  41 

7  47 

7  51 

759 

807 

8  16 

14  40  8 

Nov.  2 

7  12 

7  16 

7  19 

7  23 

7  26 

7  31 

7  35 

7  40 

7  46 

7  61 

7  57 

8  04 

8  11 

8  19 

8  29 

8  89 

16  12 

7 

722 

726 

7  80 

734 

7  88 

7  43 

7  48 

754 

7  59 

806 

8  12 

8  21 

829 

838 

8  50 

9  04 

17  88 

12 

7  31 

7  86 

7  40 

745 

7  49 

755 

8  01 

8  07 

8  13 

8  21 

829 

8  39 

8  49 

858 

9  12 

9  29 

18  55 

17 

7  41 

746 

760 

756 

8  01 

8  07 

8  13 

8  21 

829 

8  37 

8  46 

8  68 

908 

9  21 

9  37 

9  58 

20  05 

22 

7  50 

7  55 

800 

806 

8  12 

8  19 

826 

834 

8  43 

8  53 

902 

9  16 

928 

9  46 

10  05 

10  34 

2105-8 

27 

758 

804 

8  10 

8  16 

822 

8  80 

8  37 

8  46 

8  56 

9  07 

9  18 

9  34 

948 

10  09 

10  37 

21  568 

Dec.  2 

806 

8  12 

8  18 

826 

8  81 

8  39 

8  48 

9  68 

9  07 

920 

933 

9  61 

10  08 

10  84 

11  22 

22  35 
28  04 

7 
12 

8  13 
8  19 

8  19 
825 

826 
882 

883 
8  39 

8  40 
8  47 

8  49 
8  66 

8  58 
905 

908 
9  16 

9  18 
928 

932 
9  43 

946 
9  58 

10  07 
10  22 

10  28 
10  46 

11  03 
Doesnc 

)'t*8eVbe 

tween— 

23  21 

17 

824 

8  81 

886 

8  44 

8  62 

9  01 

9  10 

922 

984 

9  49 

10  05 

10  81 

10  68 

Dec.  12 

Dec.  3 

Nov.  27 

23  27 

22 

828 

834 

840 

8  48 

8  56 

9  05 

9  14 

926 

9  38 

9  64 

10  09 

10  36 

11  08 

and 

and 

and 

23  21  S 

27 

880 

836 

842 

860 

858 

9  07 

9  16 

9  27 

939 

966 

10  10 

10  36 

11  00 

Dec.  81. 

Jan.  9: 

38 
days. 

Jan.  15; 

60 
days. 

28  088 

Jan.   1 

8  29 

8  86 

8  48 

860 

8  57 

906 

9  16 

9  26 

9  37 

9  62 

10  06 

10  28 

10  61 

11  65 

502 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


Decli- 
na- 
tion. 


Approx. 
date. 


T 


South  Latitude. 


70° 


71° 


72° 


74° 


I 


75°     I     7n° 


78° 


80° 


82° 


ai°         86° 

I 


88°         90° 


23a'>S 
22  37 
2158 
2108 
20  07 
18  58 
17  39S 

1613S 
14  40 
13  01 
11  16 

9  28S 

1 

7  SOS 
534 

8  37  I 
139S 
0  20N 

2  L«N| 

415N 
609 

8  02 

9  51 
1135 
13  15N 


Jan.   1 

6 
11 
16 
21 
26 
31 

Feb.   5 

10 

I  15 

20 

25 

Mar.  2 

7 
12 
17 
22 
27 

Apr.  1 
6 
11 
16 
21 
26 


h.  m.  h.  m.  h,  m.  h.  in. 
Sun  does  not  set  between— 
Nov.22  Nov.18  Nov.14  Nov.lO|N 

and      and      and       and 
Jan.20.  Jan.24.  Jan.28;  Feb.  ijFeb. 

0  41  , 76     ,     84 

1  36      0  36     days,    days* 

2  11       1  43       1  03    


/).  nt.     h.  m.     h.  m,     h.  m. 
Sun  does  not  set  between— 

Nov.  4 Oct.  31  Oct.  2>^0ct.  25!Oct.  23 
and      and      and      and 

.  4;  Feb.  7:  Feb.ll:  Feb.l4; 
90  %     I     104    i    110 

days.    days.    day.«.    days'. 


h.  m.     h.  m.    h.  m.     h.  m. 
Sun  does  not  set  between— 


and 

Feb.l7 

116 

days. 


and 
Feb.l9; 

120 
days. 


Oct.  17  Oct.  12|0et.    6 

and  !    and 
Feb.25:Mar. 
132        142 
days.    days. 


2  41 

3  09 

3  33 
8  56 

4  18  , 


1 14  50N  May   1 

16  19 

17  42    i 

118  55    I 

19  58 

21  (K) 
I  21  48N 


22  28N 

22  57    : 
2317    • 

1 23  26 
123  25 

23  14N 
I 

1 22  52N 

22  21 
1 21  40 
120  50 

19  50 
I IH  48N 

17  28N 
,16  Of) 

!i4:j7   I 

113  03 
1123 
I    9  39N 

I   7  51N 

600 
'   407 
I   211 
I   0  15N 
,    142S 


6 
11 
16 
21 
26 
31 

June  5 
10 
15 
20 
25 
30 


8  87 

8  58 

9  21 
9  46 

10  11 
10  42 


2  22 

3  54 
3  22 

3  48 

4  12 

4  36 

5  58 
5  19 

5  40  ' 

6  00  I 
6  20  I 

6  40 

7  00 
7  21 

7  42  ' 

8  03 
S  25 

8  48  I 

9  12 
9  39  I 

10  08 
10  42  ' 


2  00  , 

2  38 

3  11 

3  39 

4  05 

4  30 

4  53 

5  16 
5  38 

5  59 

6  21 

6  42  ' 

7  04 
7  26 

7  48 

8  12 

8  35 

9  01 
9  29 

10  00 
10  3S 


1  27 

2  27 

2  55 

3  28 
8  57 

4  24 

4  49 

5  13 
5  37 

5  59 

6  22 

6  45 

7  OS 
7  32 

7  .t6 

8  21 

8  47 

9  15 
9  48 

10  28 


0  40 

1 5.5 ; 

2  38 

3  15 

3  46 

4  15 

4  43 

5  09 
5  34 

5  58 

6  2:^ 


I 


1  07  

2  14   1  40   0  34 

3  01  ,  2  41   2  IS 
3  36   3  22  '  3  07 


h.  m.  h.  m.  h.  m.  h.  m.  \ 
.Sun  does  not  set  between— 
Oct.  lSept.26i8epL21 
and  I  and  I  and  ; 
Mar.12;  Mar.l7:  Mar.23J 

163    I    173    ,    184 
days.  I  dayb.  '  da>>.  I 


and 
2jMar.  7 
153 
days. 


4  OS  ' 

4  07 

5  05 
5  32  ' 

5  5H 

6  24 


3  58  , 

4  30  ' 

5  00 
5  29 

5  57 

6  25 

6  53 


3  47 

4  83 

4  5."-. 

5  27 

5  5S 

6  27 


6  47  6  50   6  53  6  5s 

7  12  7  17  ,  7  22  7  24 

7  37  7  45   7  52  8  (X) 

8  04  8  13  '  8  24  S  35 

8  32  8  44  '  8  59  9  11 

9  01  9  15   9  37  11)  OL' 

9  :»  9  55   10  30  11  29 

10  16  10  51  


1  42 

2  46 

3  31 

4  13 

4  49  < 

5  23 

5  56 

6  29 

7  02 

7  36 

^-   13 

8  51 

9  31 


Sun  does  not  rist»  between— 
une  1  May  2t)  May  21  May  1 
and  I    and  |   and      and 

Julvr2;Juh-20:;Jul.v24:;Julr28: 

42     I     .56  65     I     74 

day.s.  1  days.  |  days,    days, 


Sun  does  n<»t  rise  between — 
May  12  May   9  May  5  May   J 

and   I    nnd   |   and  |    and 

Aujf.  1 :  Auk-  5;  Auk.  9;  .\ug.l2; 

82     I     h9     I     97  103 

days,    day.s.  ,  days.    days. 


1  40 

2  30 

3  20 

4  01 

4  42 

5  19 

5  51 

6  30 

7  06 

7  44 

8  23 

9  10 
10  07 


2  23 
8  30 

4  22 

5  09 

5  53 

6  34> 

7  20 

8  07 

9  01 
10  11 


2  34 

3  52 

4  54 

5  50 

6  44 

7  41 

8  44 
10  10 


2  53 ; ' ' 

4  27   3  28  "  4  57  I  Sets 

5  44  I  6  32  I  8  58  Mar.23 

6  58   7  25  I 


8  18  I 
10  01  1. 


9  48 


Sun  does  not  rise  between— 
Apr.  28  Apr.  26jApr.  19  Apr.  14 

and  I   and  {   and      and 

Aug.l5;  AUK.19;  Au?.25:  Aug.; 

110    I    117        129         139 

lays.  I  days.    days,    day 


July  5 
10 
15 
20 
25 
30 

Aug.  4 
9 
14 
19 
24 
29 

Sept  3 

8 
13 

18 
23 

28 


I 


11  28 
10  47 
10  19 
9  53 


3  39S   Oct. 

6  35    ' 

7  28 
920    I 

1108 
12  51S 

ll4  30S   Nov. 
,16  03    I 
'1729    ! 
18  48 

I  19  58    I 
'  20  59S 

'  21  51S  I  Dec. 
,22  32    I 
23  02 
1  23  20 


23  27 

23  22S 


23  05S  Jan.    1 


9  27  ' 
9  05  , 

8  42  I 
8  19  . 
7  57 
7:i5j 

7  13  ' 
6  51 
6  29 
6  06  , 
5  44 
5  22 

5  00 
4  28 
4  15 
3  52 
3  28 
3  04 

2  38 
2  10 
1  42 
1  12 


10  47  : 

10  13  I 

9  44 

9  18  I 
8  52 
8  28  , 
8  01  ' 
7  40 

7  17 
6  54 
6  31 
6  07 
5  44 
5  21 
j 

4  58 ; 

4  3^1  I 

4  10 

3  45  I 
3  20  I 

2  26  t 

1  55  I 
1  19 
0  24  I. 


11  42  I 
10  41  I 


I 


10  03 
9  32 
9  03 
8  37 
8  11 
7  46 

7  21 
6  57 
6  S3 
6  08 
5  44 
5  20 

4  56 
4  31 

4  as 

3  39 
3  11 
2  41 

2  10 
1  33 
0  43 


11  29 

10  30 
9  51 

9  IS 
8  4H 
8  19 
8  53 

7  26 
7  00 
6  35 
6  09 
5  43 
5  17 

4  52 
4  26 
3  58 
3  20 
a  00 
2  27 

1  52 
1  03 


11  10  I 

10  14  ■ 
9  36 

9  (rj  I 

8  :^o  I 

7  01  ' 

7  33  ' 
7  05 

6  as  I 

6 11  ; 

5  44 

5  16  I 

4  49  ' 
4  21 

3  52  I 
3  21 

2  47  I 

2  12  I 


10  49 

11  49 

9  57 

10  2:3 

9  17 

9  35 

8  42 

8  .V> 

8  OS 

8  20 

Sun  d(H*s  not  rise  between— 

Apr.   8  Apr    3  Mar.29  M«r.24 

and      and       and   i    and 

30  Sept.  5:  .'H?pt.lO:  Sept.l5:  Sept.-20: 

151         161     I    171         isi 

days.    days.  '  days.    days. 


7  39 
7  09 
6  40 
6  11 
5  43  ' 
5  14 

4  45 
4  15 
3  43 
3  10 
2  32 
1  51  ; 


7  47 
7  15  ' 
6  44 
6  13 
5  43  I 
5  14  I 

4  41 
4  OS  ' 
3  34  : 
2  57 
2  14 
1  20  ' 


11  U 
10  01 
9  13 
h  32 

7  5."> 

7  21 

6  47 

6  14 

5  41 

5  OS 

4  35 
3  59 
3  22 
2  40 

1  4S 
0  25 


10  35    i 

9  34     10  03 
8  47  I     9  05 


I 


8  06 

7  28 
6  52 
6  16 
5  41   I 
5  0.3  ' 

4  29 

8  50  I 
3  08 
2  19 

1  09 


1  30  I     0  46 


8  17 
7  36 
6  46 
6  09 
5  30 
4  54 

4  21 
3  39 
2  52 
1  51 


10  02  . 

8  53  I 
7  58 
7  09  I 
6  22 
5  37 
4  50  ' 

4  01 
3  06 
1  69 


9  58 

8  3-1 

7  29 

6  30 

5  33 

4  34 


9  4S    . 

5  03  I 

6  42 
5  26 
4  07  j 

2  30  1 


9  26    

7  07  8  28  I  Rises 
6  13  4  32  Sept.2] 

8  06    


I 


Sun  does  not  set  between— 


Nov.22  Nov.18 

and  I  and 
Jan.20;' Jan. 24; 

GO     I     68 

days.  I  days. 

1 


Nov.  14 'Nov 

and  I   and 
Jan.28;  Feb.  1 

76  84 

da  vs.  I  days. 


Sun  does  not  set  between— 
16|Nov.  7  Nov.  4  Oct.  31  Oct.  a8|0ct 
and  I   and   I   and      and 
Feb.  4;!Feb.  7;  Feb.ll;  Feb.14 

90  9(>  104         110 

days.    days,  i  days.    days. 

I  I  '• 


Sun  does  not  set  between— 
25  Oct.  23  Oct.  17; Oct. 


and      and 

Feb.l7;'Feb.l9; 

116        120 

days.    days. 


and   i   and 

Feb.25;  Mar.  2; 

132    I    142 

days.    days. 


Sun  does  not  set  between— 
6  Oct.    1  Sept2i>  SepL21 


12  Oct, 


and 

Mar.  7; 

153 

daj-s. 


and  ;  and  i  and 

Mar.12:  Mar.l7;  Mar.*23: 

163        173        184 

days.    days,    daj-s. 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


503 


! 

;  Decli- 
na- 
tion. 

o     / 

23  038 
22  »4 
2153 
12102 
'20  01 

18  50 
17  318 

16  048 
14  30 

12  51 
1106 

9168 

7  188 
523 

1   3*25 
1278 
0  32N 
2  SON 

■    4  26N 

6  21 

8  13 
10  01 
1146 

13  25N 

14  59N 

16  27 

17  48 

19  02 
•20  04 
2105 

21  53N 

22  31N 

23  00 
2:U8 
•23  26 
23  -24 
23  12N 

22  50N 
•2217 
2135 

20  44 

19  44 

18  36N 

i  17  20N 
!  15  57 
14  28 

12  53 
1113 

9'29N 

7  40N 
5  49 

'   2  00 
1  oo:5N 
154S 

,   3  518 

'   5  46 

740 

9  31 
Ills 

13  028 

14  408 
16  12 

117  38 

118  55 

20  05 
'21  058 

1 21  558 
•22  35 

23  04 
1 23  21 

23  27 
23  218 

23  038 

^ISJ?" 

Smith  Latitude. 

69° 

70° 

71° 

T2P 

1 
73<=     .    74° 

75°    j    76° 

! 

77° 

.o 

80°    '    82° 

1 

84° 

86° 

h.  in. 
oes  not 
Oct.    1 

and 
Mar  12; 
,    163 

days. 

88°    '    90° 

Jau.   1 
6 
11 
16 
21 
26 
31 

Feb.  5 
10 
16 
20 
25 

Mar.  2 

7 

12 
17 
22 
27 

Apr.   1 
6 
11 
16 
21 
26 

May  1 
6 
11 
16 
21 
28 
31 

June  5 
10 
15 
20 
25 
30 

July  6 
10 
15 
20 
25 
30 

Aug.  4 
9 
14 
19 
24 
29 

Sept.  3 
8 
13 
18 
23 
28 

Oct.    3 

8 
13 
18 
28 
28 

Nov.  2 
7 

12 
17 
22 
27 

Dec.   2 
7 

12 
17 
22 
27 

Jan.    1 

h.  m. 
Sund 
Nov.22 
and 
Jan.  20 
11  37 
10  50 
10  16 

9  47 
9  19 
8  53 
829 
806 

7  42 

7  20 
6  67 
635 
6  12 
550 

5  28 
506 
4  44 
4  22 
4  00 
3  37 

8  16 
2  62 
2  29 
2  05 
1  40 
1  01 

h.  m. 
oesnot 
Nov.18 
1  and 
Jan.  24 

I'iise' 

10  40 

10  03 
9  32 
9  04 

1     8  38 
j    8  12 

1     7  47 
1    7  23 
6  59 
6  36 
6  12 
5  49 

5  '20 
5  OS 
4  40 
4  16 
3  52 
3  2S 

3  04 
2  38 
2  11 
1  41 
107 

h.  m. 
set  betA 
Nov.14 
1  and 
Jan  .28: 
76 

days. 

11  16 

10  25 
9  46 
9  15 
8  47 
8*20 

7  53 
7  28 
7  03 
6  88 
6  14 
5  49 

5  24 
5  00 
4  35 
4  10 
3  45 
3  19 

2  52 
2  '23 
150 
1  10 

h.  m. 
veen— 
Nov.lC 

and 

Feb.  l: 

81 

days. 

1 
It.  m.  '  h.  m.     h.  m.     h.  m. 
Sun  does  not  set  between— 
Nov.  7  Nov.  4  Oct.  31  Oct.  28 

and   ,  and      and      and 
Feb.  4:  Feb.  7;  Febll;  Feb.l4 

90         96         104        110 
days.    days.    days.   days. 

h.  m.     h.  m.  1  /{.  m.  '  h.  m. 

Sun  does  not  set  between— 
Oct.  26  Oct.  -23  Oct.  17iOct.  12 

and   1  and      and      and 

Feb  17:  Febl9;  Feb.25:  Mar.  2: 

116        1*20        132    ;    142 

days.    days.    days.    days. 

k.  m. 

Sun  d 
Oct.    6 

and 

Mar.  7: 

153 

days. 

h.  m.  1  h.  m. 
set  between— 
Sept26  Sept.21 

and   j  and 

Mar.l7;;May23; 

173    1    184 

days.  1  days. 

10  55 
10  06 
930 

8  68 
8  28 

7  69 

7  32 
706 
6  40 
6  14 
5  47 

5  21 
4  66 
4^29 
4  02 

8  35 
3  W 

2  3*5 
2  02 
1  21 

11  39 

10  28 

i 

1 

1 

n  T> 

9  45  1  io  06 

10  49 

11  34 

10  05 

9  14 

8  33 
7  57 
7  23 
6  49 
6  16 
5  42 

5  08 

9  10  1    9  24       9  44 

8  37  ■    8  47       8  58 

8  06       8  15       8  23 
7  38       7  43       7  50 
7  10       7  13  .    7  18 
6  42       6  44        6  47 

10  41 
9  33 

8  46 
8  07 
7  29 
6  52 
6  10 
5  40 

5  04 
4  '27 
3  47 
3  07 
2  19 

9  58 

900 
8  17 
7  35 
6  55 
6  17 
5  37 

4  5S 
4  18 
3  35 
2  45 
1  42 

9  53 

,    8  47 
i    7  58 

9  39 

8  22 

'"9"i6" 
7  42 
6  23 
5  06 

3  42 
1  45 

; 

,     7  04       7  18 
6  17       6  19 
5  30  ,     5  21 

1 
4  43       4  21 
3  63       3  13 
2  56       1  40 

835 
6  30 
4  34 

2  00 

1 

6  15 
5  46 

5  19 
4  52 
4  21 
3  55 
3  25 
2  52 

2  20 
1  37 

6  15  I    6  16 
5  45       6  44 

5  16       5  13 

654 
2  40 

Sets  1 
Mar.23 

4  46       4  41       4  34 
4  i6       4  08       3  58 
3  45       3  34  .    3  21 
8  11       2  55       2  39 
2  35       2  15       1  4.S 

1  40 

/*      ' 

'::.""s:::":\ 

1  54       1  19 

1 

1   1 

0  55 

1 

1 

1 

1 

Sundc 

Tune  1 

and 

July  12; 

days. 

►es  not  ] 
May -26 

and 

Jul  V  20: 

56 

days. 

rise  bet^ 
May  21 

and 

Jiily24: 

65 

days. 

veen— 
May  16 

and 
Jaly28; 

74 
days. 

.Sun  do 
May  12 

and 

Aug.l: 

82 

days. 

es  not  rise  bet^ 
May  9  May  5 

and      and 

Aug.  5:  Aug.  9: 

89          97 

days.  1  days. 

kveen— 
May  2 

and 

Auj?.12 

103 

days. 

Sundc 
.\pr.28 

and 

Aug.15; 

110 

days. 

►es  not  rise  bet 
Apr.  25  Apr.  19 

and   1   and 

Aug.l9;  Augi25: 

117    i    1-29 

days,    days. 

ween— 
Apr.  14 

and 

Autf^O: 

139 

days. 

1              1                           1 
Sun  does  not  rise  between— 
Apr.  8  Apr.  3  Mar.'29  Mar.'24 
and      and      and      and  1 
Sept.5:  Sept.10;  S3ept.l5: 5ept'20:l 
151        161        171    1    181    1 
days.    days.    days.  1  days. . 

■ ' 1 

:::::::i::::::::: :::::::  :: 

::::::,;:;::::;;:;:;;:::::: 

1 

0  44 

1  25 

1  56 

2  22 

2  46 
808 

3  30 

3  50 

4  10 
4  29 

4  48 

5  07 
5  '25 

5  44 

6  02 
6  21 

6  40 

7  00 
7  19 

7  41 

8  02 

8  ^25 

H  51 

9  32 
10  17 
10  54 

i 

.::::::L...::: 

1            ,                         1 



'      1 

1 

i  a) 

2  02 

2  31 

2  5t5 

3  '20 

3  42 

4  03 
4  24 

4  44 

5  04 
5  24 

5  43 

6  03 
6-23 

6  43 

7  04 
7  25 

7  48 

8  11 

8  37 

9  05 
9  3G 

10  14 

11  16 

0  41 

1  36 

2  11 

2  41 

3  07 
3  31 

3  55 

4  17 

4  39 

5  00 

6  21  1 

5  42 

6  03 
6  24 

6  46  1 

7  08  ' 
7  -m  , 

7  55  ' 

8  20 

8  49  I 

9  '22 

9  58  , 
10  54 

1    '      ! 

0  52 

1  47 

2  23 

2  45 

3  21 

3  47 

4  11 

4  34 

4  57 

5  19 

5  41 

6  04 
6  •2(5 

6  49 

7  13 

7  38 

8  04 

8  3:^ 

9  05 

9  41 
10  30 

.* 

1 

1  10 

2  01 

2  37 

3  08 

3  36 

4  02 

1 

i 

i              j 

1  28       0  30 

2  17  j    1  51 

1 1 

::::::;i:::::::  :::::::  :::::::ii 

i  05 

1                   1 

2  54  '    2  35  '    '2  V2 

1  30 

2  36 

3  18 

3  56 

4  30 

5  02 

5  35 

6  07 

6  40 

7  14  1 

7  51 

8  31  ' 

9  20  1 
10  34 

0  25 

2  08 

3  01 

3  44 

4  23 

4  5S 

5  34 

6  09 

6  45 

7  23 

8  03 

8  49 

9  46 

3  '25  ,    3  11 
3  54       3  44 

2  55 

3  32 

4  06 

4  37 

5  07 

6  37 
6  OG 

6  36 

7  OS 

7  41 

8  16 

8  57 

9  46 
11  28 

1 

I 

2  07 

3  12 

1 

4  'ZS       4  22       4  14 

4  52       4  4.S       4  42 

5  16       5  14       5  10 

5  40  '    5  39       5  37 

6  04  '     6  05  '     6  0=i 
6  '28  ,     6  30       6  33 

6  m       6  57       7  02 

7  18       7  25       7  32 

7  45  '    7  5-4       8  04 

8  14       8  '26       8  43 

8  45       9  02       9  -20 

9  23  1    9  46     10  15 

2  n 

i 

4  02  ,    3  •2H 

4  4.S  '    4  '29 

5  30       5  '24 

6  13       6  l.s 

6  56  ,    7  14 

7  43       8  10 

8  ai       9  35 

2  '21 

3  .58 

5  14 

6  27 

7  43 

9  20 

1 

'2U 

4  53 
6  44 

8  51 

1 

3  46     Rises  . 
7  38  Sept.21 

1 

9  43 

1     .     .J       .... 

■ " 1 1 1 

1              1              {              1 

1              1 

10  00  !  10  51  ' 

1 

1       1       1 

1   '   "         *; 

' 

'              j 

;.:::: ::..:::i 

1 

*:• 

:;;::;:i 

1 ' 

::::::::::::::::::::::::::::i 

...:::.  ::-.:l 

1       1 

Sundc 
Nov.*22 

and 
Jan.20; 

60 
days. 

1 

)es  not 
Nov.18 

and 
Jan. -24: 

68 
days. 

'et  betv 

Nov.14 

and   1 

Tan.28:! 

^'^     i 
days. 

'een— 
Nov.  16 

and 
Feb.  1; 

84 
days. 

Sun  does  not  set  bet\ 
Nov.  7  Nov.  4  Oct.  31 

and   1   and   I   and 

Feb.  4;  Feb.  7;  Febll: 

90     ;     96         104 

days.    days.    days. 

1 

-een- 
Oct.  28 

and 

Feb.l4: 

110 

days. 

Sun  do 
Oct.  -25 

and   1 

Feb  17:' 

116    1 

days.  ' 

esnot 

Oct.  23 

and   1 

Feb.19: 

1'20 
days. 

set  bet\ 
Oct.  17 

and 

Feb25: 

132 

days. 

reen— 
Oct.  12 

and 
Mar.  2: 

142 
days. 

Sun  dc 
Oct.    6| 

and  1 
Mar.  7; 

153    1 
days.  1 

1 
►es  not  f 
Oct.    1 

and 

Mar.l2: 

163 

days. 

«et  betv 
Sept26, 

and 
Mar.l7; 
173    1 
da>'s.  1 

'een— 
Septi21 

and 
Mar.23; 

184 
days. 

1 

1 

, ! 
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604  TABLE  11.— REDUCTION  OF  LOCAL  MEAN  TIME  OF  SUNRISE  AND  SUNSET 

TO  STANDARD  MERIDIAN  TIME. 


Difference  of 

Difference  of  longi- 
tude between  lo- 

Reduction 

Difference  of  longi- 
tude between  lo- 

Reduction 

longitude 

Reduction 

to  be  applied 

to  be  applied 

between  lo- 

to be  applied 

cal  and  standard 

to  local 

cal  and  standard 

to  mean 

cal  and 

to  mean 

meridian. 

mean  time. 

meridian. 

local  time. 

standard 
meridian. 

local  time. 

O        ^               Of 

Minutes. 

O       /                 o      / 

Minviei, 

o 

Hour; 

0  00  to  0  07 

0 

7  23  to    7  37 

30 

16 

1 

0  08  to  0  22 

1 

7  38  to    7  52 

31 

30 

2 

0  23  to  0  37 

2 

7  63  to    8  07 

32 

46 

3 

0  38  to  0  52 

3 

8  08  to    8  22 

33 

60 

4 

0  53  to  1  07 

4 

8  23  to    8  37 

34 

75 

5 

1  08  to  1  22 

5 

8  38  to    8  52 

35 

90 

6 

1  23  to  1  37 

6 

8  53  to   9  07 

36 

105 

7 

1  38  to  1  52 

7 

9  08  to   9  22 

37 

120 

8 

1  53  to  2  07 

8 

9  23  to   9  37 

38 

135 

9 

2  08  to  2  22 

9 

9  38  to    9  52 

39 

150 

10 

2  23  to  2  37 

10 

9  53  to  10  07 

40 

165 

11 

2  38  to  2  52 

11 

10  08  to  10  22 

41 

180 

12 

2  53  to  3  07 

12 

10  23  to  10  37 

42 

3  08  to  3  22 

13 

10  38  to  10  62 

43 

3  23  to  3  37 

14 

10  53  to  11  07 

44 

3  38  to  3  52 

15 

11  08  to  11  22 

45 

3  53  to  4  07 

16 

11  23  to  11  37 

46 

4  08  to  4  22 

17 

11  38  to  11  52 

47 

4  23  to  4  37 

18 

11  53  to  12  07 

48 

! 

4  38  to  4  52 

19 

12  08  to  12  22 

49 

4  53  to  5  07 

20 

12  23  to  12  37 

50 

5  08  to  5  22 

21 

12  38  to  12  62 

51 

6  23  to  5  37 

22 

12  53  to  13  07 

52 

5  38  to  5  52 

23 

13  08  to  13  22 

53 

5  53  to  6  07 

24 

13  23  to  13  37 

54 

6  08  to  6  22 

25 

13  38  to  13  52 

55 

6  23  to  6  37 

26 

13  53  to  14  07 

56 

6  38  to  6  52 

27 

14  08  to  14  22 

57 

6  53  to  7  07 

28 

14  23  to  14  37 

58 

, 

7  08  to  7  22 

29 

14  38  to  14  52 

59 

1 

; 

If  local  meridian  is  east  of  standard  meridian,  subtract  from  local  mean  time. 

If  local  meridian  is  west  of  standard  meridian,  add  to  local  mean  time. 

For  differences  of  longitude  less  than  16^,  use  the  first  part  of  the  table.  For  greater 
differences  take  from  the  last  part  of  the  table  the  hour  corresponding  to  the  nearest 
tabulated  value  less  than  the  given  difference,  and  from  the  first  part  of  the  table  the 
minutes  corresponding  to  the  remainder  obtained  by  subtracting  this  tabulated  value  from 
the  given  difference. 


IITDEX. 

This  Index  gives  the  maritime  States  of  the  United  States  and  Canada;  the  principal  countries  of  the  world;  important  islands 
and  bodies  of  water,  and  the  70  ports  for  which  fnll  predictions  are  griven,  these  ports  being  printed  in  small  capitals  here  and  also 
in  Table  3. 

In  order  to  find  any  station  given  in  Table  3,  find  in  this  Index  the  name  of  the  country,  State,  or  body  of  water  in  or  upon 
which  the  station  is  located;  the  reference  will  be  to  the  beginning  of  the  list  of  statioiis  given  under  that  heading,  the  particular 
port  required  appearing  in  its  geographic  sequence. 


A. 


Page. 


Abyssinia 418 

Aden,  Arabia 267,418 

Admiralty  Inlet,  Washington 384 

Adriatic  Sea 424 

Africa 418 

Alabama 364 

Alaska 390 

Alaska  Peninsula 394 

Aleutian  Islands 394 

Algeria 422 

Amoy,  China 185,400  t 

Annual  variation  in  mean  sea  level 448 

Anticosti  Island 334 

Apia,  Samoa  Islands 209,408 

Arabia 418 

ArcticOcean 330,396,440,442 

Argentina 370 

A  rzobispo  Islands 406 

Asia 396,416,422 

Astoria,  Oreg 151,382 

Australasia 408 

Australia 412 

Austral  Islands 408 

Austria 424 

Azores 422 

B. 

Bahamas 366 

Baltimore,  Md 99,358 

Baly  Island,  East  Indies 400 

Banks  Islands,  South  Pacific 412 

Baluchistan 416 

Bass  Strait,  Australia 414 

Batavia,  Java 197,402 

Bay  of  Bengal 416 

Bay  of  Biscay 426 

Bayof  Fundy , 338 

Behm  Canal,  Alaska 390 

Bellingham  Bay,  Washington 386 

Belize,  Central  America 366 

Belgium 438 

BenngSea 394 

Bermuda  Islands 366 

Bombay,  India 249,416 

Bonin  Islands,  North  Pacific 406 

Borneo 404 

BoOTON,  Mass 63,342 

BrazU 370 

Breot,  France 273,426 

British  Columbia 386 

BuBNos  Ayrbb,  Argentina 127, 370 

Buzzards  Bay 344 


^-  Page. 

Calcutta,  India 237,416 

California 378 

Campbell  Island,  B.  C 888 

Canary  Islands 422 

Cape  Breton  Island,  Nova  Scotia 336 

Cape  Colony,  Africa 420 

Cape  Fear  Kiver  and  branches 360 

Cape  Horn,  South  America 131, 372 

Capetown,  Africa 261,420 

CapMB  Verde  Islands 422 

Caribbean  Sea 366 

Carimata  Strait ., 402 

Caroline  Islands,  North  Pacific 406 

Casco  Bav,  Maine 342 

Cebu  Island,  P.  1 406 

Celebes,  East  Indies 404 

Cbappaquiddick  Island,  Mass 344 

Charleston  (Custom-House) ,  8.  C 107, 360 

Chatham  Sound,  B.  C 390 

Chatham  Strait,  Alaska 392 

Chesapeake  Bay 864 

Chile 374 

China. 400 

Clarence  Strait,  Alaska 390 

Cochin  China 400 

Colombia,  South  America 368,376 

Colombo,  Ceylon 205,416 

Columbia  River 382 

Connecticut 346 

Cook  Islands,  South  Pacific 408 

Cook  Inlet,  Alaska 394 

Coos  Bay,  Oregon 382 

Costa  Rica 366,376 

Cross  Sound,  Alaska 394 

Cuba 368 

Cumberland  Sound 330 

Current  tables 453,482 

D. 

Delaware  Bay,  River,  and  State 352 

Denmark 440 

District  of  Columbia 358 

Dixon  Entrance,  Alaska  and  B.  C 390 

Dover,  England 297,430 

Dublin  Bay  (Kingstown),  Ireland 313, 436 

E. 

Eastern  or  Malay  Archipelago 402 

East  Indies 400 

EAfirrpoRT,Me 65,338 

East  River,  New  York 346 

505 


506 


INDEX. 


Page. 

Ecuador 376 

Edinburgh  ( Leith ) ,  Scotland 281, 428 

Egypt 418,422 

England 430 

English  Channel 426 

Equation  of  time 450 

Europe 424 

Explanation  of  tables 25 

F. 

Faroe  Islands 438 

Falkland  Islands 372 

Fernandina,  Fla 115, 362 

Fiji  Islands 408 

Finlayson  Channel,  B.  C 388 

Fisher  Channel,  B.  C 388 

Fitzhuffh  Sound,  B.  C 388 

Flores  Island,  East  Indies 402 

Florida 362 

Formosa  Island 398 

France 424,428 

Frederick  Sound,  Alaska 392 

Friendly  Islands 408 

<i. 

Galapagos  Islands 376 

Galveston,  Tex 123, 366 

Gasi^er  Strait,  East  Indies 404 

Georgia 360 

Georgia  Strait,  Wat<h.  and  B.  C 386 

Germany 438 

Gilbert  Islands 406 

Crovernors  Island,  New  York 79, 350 

Grays  Harbor,  Washington 384 

Greece '. 424 

Greenland 330 

Greenock,  Scotland 309, 434 

Greenville  Channel,  B.  C 390 

Grinnell  Land 330 

Guam  Island ,  Ladrone  Islands 400 

Guatemala 366, 378 

Guiana,  South  America 370 

Guinea,  Africa 420 

(julf  of  California,  Mexico 378 

Gulf  of  Mexico 362 

Gulf  and  River  of  St.  Lawi-ence 332 

H. 

Haiti 368 

Halifax,  Nova  Scotia 51, 336 

Harlem  River,  New  York 348 

Hannonic  constants 444, 447 

Haro  Strait,  Washington 386 

Havre,  France 277, 42(> 

Hawaiian  Islands 408 

Hebrides  Islands 438 

Height  of  tide  at  any  time 325 

Hervey  Islands 408 

Holland 438 

Honduras 366, 378 

Hongkong,  China 189, 400 

Honolulu,  Oahu  I.,  Hawaiian  Islands 205, 408 

Hood  Canal,  W^ashin^n ^ 384 

Hudson  Bay  and  Strait 330 

Hudson  River,  N.  Y 350 

Hull,  England 285,430 

I. 

Iceland 320 

lev  Strait,  Alaska 394 

Iloilo  Strait 404 


Pa«e. 

India 416 

Indian  Ocean  Islands 418 

Ireland 434 

Islands  of  the  Pacific  Ocean 404 

Isle  of  Man 434 

Italy 424 

J. 

Jamaica 368 

James  River,  Virginia 354 

Jan  Maven  Ij^land 330 

396 

402 

384 


Japan . 

Java 

Juan  de  Fuca  Strait . 


K. 

Kamchatka „ 396 

Karachi,  India 253,416 

Kanjuines  Strait,  Cal 380 

Keku  Strait,  Alaska 392 

Kennebec  River,  Maine 340 

Kermadec  Islands 408 

I  Key  West,  Fla 362 

i  Kingstown,  Ireland 434 

:  Kinshu  Island,  Jaj>an 398 

'  KoDiAK,  Kodiak  Island,  Alaska 394 

I  Kongo  River,  Africa 420 

;  Korea 400 


Labrador 332 

Ladrone  Islands 40(i 

liCith,  Scotland 281,428 

Ley te  Island,  P.  I  406 

Liberia 420 

LisHON,  Portugal 265, 424 

Liverpool,  England 305, 430 

Lombok  Island,  East  Indies 400 

London  Bridge,  England 293, 430 

Long  Island,  New  Y^ork 346 

Lon^  Island  Somid 346 

Louisiade  Archipelago 412 

Louisiana 364 

Low  Archii)ela^o 408 

Lower  California 378 

Loyalty  Islands 410 

Lu'mnii  Bay,  Wash 386 

Luzon  Island,  P.  I 40<^ 

Lynn  Canal,  Alaska 392 

M. 

Madagascar 418 

Madeira  Islands 422 

M.\dras,  India 241, 416 

Magellan  Strait 372 

Maine 338 

^lalakka  Strait,  Sumatra 400 

Malay  Peninsula 400 

Manila,  Pasig  River  entr.,  Philippine  Ida ...  201,406 

Mangarei 402 

Mariana  Islands * 406 

Marquesas  Islands 408 

Marshall  Islands 406 

Marthas  Vine vard 342 

Maryland  ...1 354,358 

Massachusetts 342 

Mediterranean  Sea 422 

Meiaco,  Sima  Islands 398 

Melbourne,  Australia 414 

Mexico 378 

Milbank  Sound,  B.  C 388 


INDEX. 
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Page. 

Mindanao  Island 404 

Mississippi 364 

Molucca  Islands i 404 

IMoon's  phase,  distance,  and  declination 452 

Moon's  transits 450 

Morocco : 422 

Mozambique 418 

Muskeget  Island,  Mass 344 

N. 

Nagasaki,  Japan 173, 398 

Nantucket  Sound 342 

Narrajjansett  Bay 344 

Natal,  Africa 420 

Navigator  Islands 408 

Netherlands 438 

Newark  Bay,  New  Jersey 350 

New  Britain  Island 412 

New  Brunswick 334,338 

New  Caledonia 410 

Newfoundland 332 

New  Guinea 412 

New  Hampshire 342 

New^  Hanover  Island 412 

New  Hebrides  Islands 412 

New  Ireland  Island 412 

New  Jersey 350 

New  London,  Conn 71,  346 

Newport,  R.  1 67,344 

New  South  Wales 414 

New  York 346 

New  York  (Governors  Island) ,  N.  Y 79,  ;^50 

New  Zealand 410 

Nicaragua 366,378 

Nipon  Island,  Japan 398 

North  America 330,368,376 

North  Australia 414 

North  Carolina 360 

North  Sea,  Germany 438 

Norway 440 

Norton  Sound,  Bering  Sea 396 

Nova  Scotia 336 

Nova  Zembla 442 

0. 

Ojrden  Channel,  B.  C 390 

Okhotsk  Sea 396 

Old  Point  Comfort,  Va 91, 354 

Orange  River 420 

Oregon 382 

Orkney  Islands 438 

P. 

Pacific  Ocean  Islands 406 

Padilla  Bav,  Washington 386 

Panama,  Colombia 139,376 

Pango  Pango,  Tutuila  I. ,  Samoa  Islands 408 

Papua ^ 412 

Paragua  Island,  P.I 4(H 

Passamacjuoddy  Bay 338 

Patagonia 370,374 

Pennsylvania 354 

Penobscot  Bay  and  River 340 

Peril  Strait,  Alaska 392 

Persia 418 

Peru 376 

Philadelphia,  Pa 87, 354 

Philippine  Islands 404 

Pin nnix  Islands 408 

Polynesia 406 

Port  Adelaide,  Australia 229, 414 

Portland  Breakwater,  England 306, 430 
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Portland,  Me 59,342 

Portland  Canal,  etc. ,  Alaska  and  B.  C 390 

Porto  Rico,  West  Indies 368 

Port  Russell,  New  Zealand 217, 410 

Port  Townsend,  Wash 155^  384 

Portugal 424 

Possession  Sound  and  Port  Susan,  Wash 384 

Potomac  River,  Md. ,  Va.,  and  D.  C 356 

Prince  Edward  Island 336 

Prince  William  Sound,  Alaska 394 

Principe  Channel ,  B.  C 388 

Puget  Sound,  Washington 384 

Q. 

Quebec,  Province  of 332 

Queen  Charlotte  Islands,  B.  C 388 

Queensland 414 

Queenstown,  Ireland 317, 434 

R. 

Rangoon,  Burma 233, 416 

Raritan  Bay 350 

Red  Sea 418 

Revillagigedo  Channel,  Alaska 390 

Rhode  Island 344 

Riu  Kiu  or  Loo  Choo  Islands,  Japan 398 

RocHELLE,  France 269, 426 

Rosario  Strait,  etc..  Wash 386 

Russia 440 

Russian  Tartary 396 

S. 

Sacramento  River,  Cal 382 

Sahara 422 

St.  Croix  River,  Me 338 

St.  Johns,  Newfoundland 47, 332 

St.  Lawrence  River  and  (iulf 332 

Salvador,  Central  America 378 

St.  Michael  (Norton  Sound),  Alaska 167, 396 

Samar  Island,  P.  I 406 

Samoa  Islands 408 

Sandalwood  Islands 402 

San  Diego,  Cal 143,378 

Sandwich  Islands 408 

Sandy  Hook,  N.  J 83,350 

San  Francisco  Bay 380 

San  Francisco  Entrance  (Fort  Point),  Cal..  147,  380 

San  Juan  Channel,  Wash 386 

San  Juanico  Strait,  P.  1 40(5 

San  Pablo  Bay,  Cal 380 

San  Pedro  Channel,  Cal 378 

Sannak  Islands,  Alaska 394 

Santa  Barbara  Channel,  Cal 380 

Santa  C -ruz  Islands,  South  Pacific 412 

Santo  Domingo 3(>8 

Saratoga  Passage,  Wash 384 

Savannah  Entrance,  Geoi^ Ill,  360 

Schuylkill  River,  Pa 354 

Scotland 428,41^ 

Senegambia 420 

Sergius  Narrows 392, 476 

Seymour  Narrows 386, 472 

Shanghai,  China   181,400 

Sheerness,  England 289,430 

Shetland  Islands 438 

Shikoku  Island,  Japan 398 

Siam 400 

Siberia 396 

Sierra  Leone 420 

Singapore 193,400 

Sitka,  Alaska 159,.S92 

Skagit  Bay,  Washington 384 
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Smith  Inlet,  B.  C 388 

Society  Islands 408 

Solomon  Islands 412 

Somaliland 418 

South  America 308 

South  Australia 414 

South  Carolina 360 

South  Geox^a 372 

Spain 424 

Spitzbeiigen 440 

Staten  Island,  N.  Y 348 

Stephens  Passage,  Alaska 3^2 

Stewart  Island 410 

Suisun  Bay,  Cal 380 

Sulu  Islands 404 

Sumner  Strait,  Alaska 392 

Sumatra 402 

Sumba  Island,  East  Indies 402 

Sumbawa,  East  Indies 402 

SundaStrait,  Eastlndies 402 

Sun  rise  and  sun  set 483 

Sydney,  Australia 414 

Syria 221,422 

T. 

Tasmania 414 

Texas 366 

Tientsin  Entrance,  China 177, 400 

Tierra  del  Fuego 372 

Timor  Island,  Eastlndies 402 

Tokelau  Islands 408 

Tonf?a  Islands 408 

Trinidad 398 

Tripoli 422 

Tsushima  Island,  Japan 398 

Tuamotu  Islands 408 

Tubuai  Islands 408 

Tuckemuck  Island 344 

Tunis 422 

Tutuila  Island,  Samoa  Islands 408 
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Umpqua  River,  Oregon 382 

Union  Islands 408 

United  States 338,378 

Uruguay 370 

\\ 

Valpakaibo,  Chile 135,374 

Vancouver  Island 388 

Variations  in  mean  sea  level 448 

Venezuela 368 

Victoria,  Australia 414 

Vineyard  Sound,  Mass 344 

Virginia 364,358 

W. 

Wales  430 

Washington,  site  of!!!!!^!!!!.".'!iI. "I!!!!!!.       382 

Washington,  D.  C 95,a58 

Wellington,  New  Zealand 213,410 

Western  Australia 416 

West  Indies 368 

White  Sea,  Russia 442 

Wilhelmshaven,  Germany 321, 440 

WillapaBav,  Washington 384 

Willets  Point,  N.  Y 75,348 

Wilmington,  N.  C 103,360 

Windward  or  Caribbean  Islands 368 

Wrangell  Strait,  Alaska 392 

WrightSound,  B.  C 388 

Y. 

Yaquina  Bay  and  River 382 

Yezo  Island,  Japan 396 

Yokohama,  Japan 169,398 

Z 
Zanzibar 418 
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NOTE. 

In  the  preparation  of  these  Tide  Tablejj  the  best  available  material  has  been  used;  but 
the  predictions  and  tidal  constants  are  necessarily  of  unequal  merit  fov  different  parts  of  the 
globe,  owing  to  a  lack  of  properly  distributed  observations  upon  which  to  base  eoocluj^ions. 

It  is  our  purpose  to  substitute  better  valuesi,  as  soon  as  obtained,  wherever  those  given 
may  prove  unsatisfactory,  and  therefore  any  tidal  observations,  even  if  consisting  of  only  a 
few  tides,  will  l)e  very  acceptable. 

To  persons  willing  to  aid  in*lhe  collecting  of  tidal  data,  we  would  suggest  to  ob.serve 
the  height  of  the  sea  at  regular  intervals  of  one  hour,  day  and  night,  whenever  pmcticable, 
rather  than  the  high  and  low  waters  only  for  the  same  period.  Observations  taken  even  at 
longer  intervals  of  time,  such  as  every  two  or  three  hours,  will  be  useful. 

It  must  be  borne  in  mind  that  these  tables  aim  to  give  the  time«  and  heights' of  high 
and  low  waters,  and  not  the  times  of  turning  of  the  current  or  of  slack  water.  For  ocean 
stations  there  is  usually  but  little  difference  between  the  time  of  high  or  low  water  and  the 
beginning  of  ebb  or  flood  current;  but  for  places  in  narrow  channels,  land-locked  harlxirs. 
or  on  tidal  rivers  the  time  of  slack  current  may  differ  by  two  or  three  horn's  from  the  time 
of  high  or  low  water  stand,  and  local  knowledge  is  required  to  enable  one  to  make  the  proi^r 
allowance  for  this  delay  in  the  condition  of  tidal  currents. 

It  is  desired  to  collec^t;  information  relating  to  tklal  currents  with  the  view  of  including 
it  in  subsequent  issues  of  this  publication. 

All  persons  are  invited  to  send  infonnation  or  suggestions  for  increasing  the  usefulness 
of  these  Tide  Tables  to  the 

SUPERINTEXDEXT  OF  THE  COAST  AND  GEODETIC  SURVEY, 

Washixgtox,  D.  C,  U.  S.  a. 


